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This study explores digital transformation (DT) phenomena in nonprofit organizations (NPOs) through a bib-
liometric analysis of related literature, contributing to the examination of such organizations’ unequal devel-
opment and digital presence. Unlike research predominantly focused on for-profit-based assumptions, this study
inspects nonprofit-based elements linked to DT. The analysis identifies people-centered factors, nonprofit-related
themes, and key dynamics of DT within NPOs, highlighting the need for conceptual models that reflect their

specificities. By bridging insights from information systems and nonprofit studies disciplines, this research
highlights distinct aspects linked to DT outcomes in the NPO context, designing targeted guidance for future

research.

1. Introduction

The digital transformation (DT) phenomenon still represents a
challenging topic for academics and practitioners [1], who question its
novelty [2] while examining multiple and interconnected variables
affecting its comprehension [3]. In the last decade, scholars have
conceptualized different understandings of DT [4,5], adopting a
technology-centric approach [6], a business-centric perspective [7], or a
holistic one [8]. Accordingly, definitions of DT adopt different forms [9,
10], ranging from an IT-driven phenomenon [11,12] involving multiple
entities to the conceptualization of Vial [13], presenting DT as a process
that could improve, transform, or change an entity’s property [13].
Building on these assumptions, a large body of academic research ex-
amines the DT process with regard to different sectors and fields of study
[14-18]. However, some top journal editorials [4], special issues [19,
201, and calls for papers® [21], especially from the information systems
(IS) community, invite researchers to expand their insight into the DT
process and theoretical diversity [22-24]. Practitioners and academics
increasingly acknowledge the nexus of multi-scale and multi-level
stimuli and the effects influencing or generating contemporary DT
processes [1,25]. In addition, there is growing recognition of organiza-
tions’ unequal development and digital presence [26], where room for
further investigations concerns how to manage and sustain DT processes
[27], the distinct characteristics of certain contexts for exploring

intradisciplinary = implications [24,28], and how value and
human-centric themes (among other) influence such a conversation [23,
29].

Moreover, some scholars claim that there are difficulties in concep-
tualizing DT-enabled change management and implementation [14,15],
and they also argue that the DT process seems not to have been well
theorized yet [4]. For example, Trischler and Li-Ying [30] claim that the
absence of context-specific considerations regarding DT outcomes hin-
ders the possibility to clearly define and understand DT within that
particular context. Remane et al. [31], challenge the idea that DT pro-
cesses can be evaluated and measured through the same DT path for all
firms, stating that the impact of DT processes relies on a firm’s digital
maturity level and readiness to master the related changes. Furthermore,
there is growing interest in how organizations can access resource
management for their DT in dynamic and transient arrangements [32],
since one difficulty concerns the resource fluidity for DT processes [33].
Other challenges involve some IS contexts [28] that may not be well
understood [34,35], perhaps because they do not have a well-defined
organizational ecosystem [34,36,37].

From this perspective, some researchers have discussed the roles of
information and communication technologies (ICTs) for a wide range of
major societal challenges, providing recommendations for designing DT
processes [38]. Scholars have analyzed DT processes and societal chal-
lenges extensively with regard to public and for-profit organizations [1,
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39]. However, the literature reveals that nonprofit organizations (NPOs)
represent a unique context [40,41] that deserves further investigation
concerning DT and related organizational changes [36,42]. Some
scholars argue that little attention is paid to the DT process with respect
to the commitment of NPOs, their organizational operability, and the
way they create value [37]. NPOs rely predominantly on voluntary
participation, work, and membership [43]. NPOs’ operability depends
primarily on donations and fundraising, and their activities disregard
any consideration or distribution of profit [40]. NPOs are organizations
that, by nature, are uniquely committed to building civil society and
strengthening common well-being, social capital, and economic devel-
opment [43]. Although NPOs may operate like any other industry, they
usually have unique objectives, organizational features, and operability
assets [36,43]. As a consequence, since NPOs are characterized by a
“non-distributional constraint” [44], they differ significantly from other
organizational forms, both in the ways they achieve their objectives and
in their unique raisons d’étre [45,46]. For these reasons, NPOs may
represent an IS context that is still poorly understood and an opportunity
to enrich and improve further conceptualization of DT by accounting for
interdisciplinary components [24].

This research questions whether the existing literature is relevant to
analyzing and advancing the DT debate concerning NPOs. Specifically, it
attempts to extend the understanding of DT with regard to specific lines
of inquiries exploring a nexus of changes considering the DT diversity
[25,47,48] in the footsteps of Vial’s [13] definition of DT. Moreover, it
aims to shift the analytical framework from a predominantly for-profit
orientation [49] to one tailored to the nonprofit context [50],
acknowledging that prior research findings are often rooted in specific
markets and cases analyzed [12,27,51]. In addition, this work attempts
to challenge and broaden the problematization of the debate on DT
related to civic and societal challenges [38,52]. For example, it seeks to
provide an extensive overview of the discussion (strictly discussing DT
in NPOs), not limiting it to empirical evidence based on large-scale
companies [52]. It is not restricted, for example, to the level of inves-
tigation considering the involvement of several actors and millions of
members and supporters [52]. Furthermore, it does not adopt govern-
mental perspectives [53] or focus on specific initiatives/phenomena
such as (i) social media’s influence on political activism, (ii) Internet
access in various countries, (iii) refugee families that make use of per-
sonal computers and online access, (iv) delivering government benefits
to citizens in a remote area, (v) comparison of biometric identity veri-
fication programs, or (vi) focus on specific geographical areas (such as
Western business contexts) [38].

Hence, we propose a literature review based on bibliometric data
analysis to advance the understanding of themes [54-56] concerning the
evolution of DT research in NPOs [57,58]. By adopting this approach,
we aim to provide a more comprehensive overview of the discussion
than in previous research [36,41,42], which focused predominantly on
for-profit-based assumptions [59]. Given the characteristics and pecu-
liarities of the nonprofit context [60-62], attention is placed on inves-
tigating organizational culture and human engagement, with an
emphasis on outlining the people-centered factors, such as collaboration
and adaptability themes [23], that could characterize the conversation
about DT and related initiatives associated with nonprofit outcomes [22,
24]. Thus, following in the footsteps of Gregor’s [63] nature of theories
in IS research, and drawing on Rivard’s [64] assumptions on performing
literature review and theory building (as a bottom-up approach), this
study seeks to answer the following research question: What is the trend,
and what are the main themes characterizing the DT research regarding
NPOs? As a way of explanation, such a question also allows us to
benchmark the purpose of the “Analysis” theory type, which is helpful in
guiding research in exploring “Whatis” a phenomenon [63], at the same
time, seeking to inspect the distinctive aspects that reflect on charac-
terizations of the conversation focused on NPOs (and related potential
theoretical diversity about the DT phenomenon [22]). To this end, we
first developed a performance analysis [65-67] to describe the scientific
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contributions discussing DT in NPOs, considering different sources and
quality of publications, with a particular focus on the IS field [57]. To
perform the analysis, we mainly used the Bibliometrix package [68] in
the R environment, also employing additional software such as “WOS
viewer” [69] and “Gephi” [70]. Afterward, we conducted a science
mapping network analysis, focusing on authors’ keyword
co-occurrences, to investigate the conceptual structure, evolution, and
relations between themes [65-67]. Thus, we summarize the theoretical
development of previous studies to support comprehension of the
research design, data analysis, and result interpretation in the next
section. The methodology section and the literature search protocol
follow this. Then, the performance and science mapping analysis are
provided in the results section, followed by discussions proposing future
research directions. Conclusions, contributions, and limitations close the

paper.
2. Theoretical background

In recent years, challenges triggered by uncertainty and unexpected
events [53,71], such as coronavirus disease 19 (COVID-19), have
significantly influenced the production of scientific research [56,57].
Among other aspects, several scholars in the literature focus on the need
to understand [71], conceptualize [62], and manage [21] the changes
affecting organizational ecosystems [59]. By exploring organizational
antifragility [72] and envisioning “a new normal” of resilience,
well-being, and Sustainable Development Goals (SDGs) [60,71,73,74],
DT initiatives seem to be a global priority today [33,75]. The importance
of DT initiatives can be observed in facilitating innovation, in providing
organizational flexibility [19], and in their potential to generate social
and economic value [61,75]. For example, some organizations develop
DT initiatives to enable organizational changes [14,15], while others
seek to improve their business opportunities [9,10]. Similarly, some
NPOs are thought to foster DT initiatives to leverage digital-based
communication to facilitate interactions with their stakeholders and
be involved mainly in providing public services to society [36,43].
Hence, since DT phenomena also trigger broad-scale societal changes
[19], it might be significant to explore the implications of a digitized
society for the organizations involved in societal challenges carefully.

Evidence from recent studies highlights several potential benefits of
designing and developing DT initiatives in organizations such as NPOs.
For instance, DT initiatives could enhance value co-creation between
NPOs and their collaborators, fostering partnerships that support shared
goals [76]. DT initiatives can improve alliance performance, helping
NPOs and their sponsors achieve financial and non-financial objectives,
such as environmental sustainability, workforce diversity, human rights,
philanthropy, and ethical practices [77]. In addition, DT can serve NPOs
as a strategic enabler for organizational development, aligning opera-
tions with mission-driven values and objectives [78], so that the adop-
tion of user-driven technologies can enable NPOs to implement
cost-effective solutions despite constrained budgets and cost pressures
[79]1.

However, DT processes in NPOs remain under-researched in the
extant literature [41,42], especially the investigation concerning the
main DT processes adopted by NPOs and their motivations, and how
those processes are implemented [80], given the inherent differences
and dynamics of the nonprofit construct (i.e., concerning the distinct
preconditions and value-creation structures that characterize these or-
ganizations) [42,59]. NPOs are becoming increasingly important in a
globalized world, considering their involvement in supporting society
[60] in overcoming unprecedented socioeconomic and geopolitical
challenges [47]. NPOs belong to the broader nonprofit sector (NPS),
ranging from tertiary and non-governmental organizations to founda-
tions, philanthropic, and volunteer entities [61]. NPOs are flagships of a
unique organizational nature based on non-distributional constraints,
the primacy of nonfinancial outcomes, and the deployment of their
values structured around a social mission. Moreover, only a few
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organizations running nonprofit activities are thought to succeed in DT
processes and to be able to navigate such transformations strategically
[41,81]. This limited progress may be hindered further by operational
and theoretical challenges surrounding the DT discourse in the NPO
domain [43]. One constraint lies in the complexity of the NPO
ecosystem, which is shaped by unique characteristics, legal frameworks,
and divergent conceptualizations across different regions around the
globe [62,71], complicating examination of their DT processes [21,34].

Some scholars have recently contributed to developing the assump-
tion that organizational vision and strategic and financial constraints
represent inherent differences of NPOs, contraposing the construct of
DT, which originated in the for-profit sector [59]. From this perspective,
an initial discourse on exploring differences and dynamics concerning
the DT process developed by NPOs is emerging in the literature [60,77].
Some scholars examine DT by considering the classic references to the
nonprofit construct, such as the limited availability of resources [43].
Others argue that a lack of knowledge concerning the specific pre-
conditions of NPOs limits understanding of which particular aspects link
to DT outcomes in this context [42]. Further researchers claim that the
strategic development of DT in NPOs, understood as how NPOs oper-
ationalize a DT process [41,75,82], as well as the impact of DT on the
NPOs’ work and performance [75], has yet to be acknowledged. From
this perspective, a lack of in-depth understanding of DT processes within
NPOs could result in nonprofit stakeholders failing to meet expectations
or deliver anticipated value [61].

Based on these previous findings, we consider the DT phenomenon as
a process, focusing on its potential implications for organizational
change [13]. Yet, considering that the DT phenomenon differs from past
IT-related organizational change [15], it is challenging to analyze
DT-enabled change management and implementation, as DT is triggered
and shaped by the widespread deployment of digital technologies [14].
Research examining objectives within the NPS highlights that the
structural and operational distinctiveness of NPOs significantly in-
fluences their approach to DT. One of the most notable challenges arises
from limited resources, which often hinder the implementation of
technology initiatives [83]. These constraints are manifested in various
ways, including a lack of adequate funding, insufficient technical
expertise, a prevailing problem-focused mindset, and underdeveloped
governance structures [79]. Regarding the identification of the organi-
zational context, this research adopts Salomon and Sokolowski’s [50]
conceptualization of NPOs. Specifically, this definition allows an NPO to
be identified when the following five characteristics simultaneously
occur: (i) institutions (or organizations that may or may not be formally
or legally constituted), (ii) private (institutionally separated and not
controlled by the government), (iii) self-governing (able to control their
activities without operational control by any other entity, whether pri-
vate or governmental), (iv) nonprofit-distributing (a legal prohibition is
placed on the organization’s constituents or other stakeholders receiving
any quota of the surplus generated by the organization’s activities), and
(v) without compulsion (participation in the organization must be
voluntary and the result of a free choice) [50].

3. Materials and methods

To provide a comprehensive overview of the research examining the
DT phenomenon and the NPO domains using bibliometric methods, we
summarize the previous literature reviews in the first sub-section. Af-
terward, we develop an exhaustive narrative describing the research
design integrating mixed-method bibliometric investigation [66,67,84,
85].

3.1. Previous literature review
For methodological assessment, the adoption of bibliometric tech-

niques by researchers to examine scientific publications systematically
within specific fields is extensively acknowledged in the literature
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[86-89]. These methods are particularly used for examining theoretical
paradigm shifts, developments, and current trends of research topics
over extended periods [90-92]. Bibliometric analyzes typically consist
of processing bibliographic data gathered from online databases [91,
93], ranging from basic descriptive analyzes (performance analysis) [90,
94] to more advanced approaches useful to map knowledge structures
and examine the evolution of specific research areas (science mapping)
[95,96].

Regarding the conversation on DT literature, bibliometric studies
have also emerged in recent years, particularly concerning multidisci-
plinary examinations [97]. Kraus et al. [98] investigate the thematic
evolution of DT in business and management studies, highlighting its
limited exploration to the date of analysis and assessing the quality of
published research. Similarly, Chawla and Goyal [99] analyze 234
journal articles revealing emerging trends in DT by exploring the in-
tellectual structure of the conversation through citation, co-citation, and
keyword analysis. De Bem Machado et al. [100] conduct a structured
review of 761 articles discussing DT, knowledge management, and In-
dustry 4.0, aiming to understand the interconnections between these
fields. Their study employs a hybrid methodology, using the Bibliome-
trix R package to enhance analytical rigor and reduce bias [100].

Other studies adopt diverse tools and approaches to investigate the
DT discourse. Kraus et al. [101] use the VOSviewer software to analyze
keyword co-occurrences, identifying three clusters (technological,
business, and societal impacts) that shape the DT discussion. Their
research offers insights for policymakers and private enterprises for
guiding changes given fostered DT initiatives [101]. In contrast, Ade-
kunle et al., [102] examine the conversation on DT focusing on the
construction sector, classifying the related literature through keyword
co-occurrence analysis (based on both authors and journal indexed
keywords). Their findings highlight an increasing interest in DT within
the industry, particularly over the past decade, while emphasizing bar-
riers impeding progress in certain regions. To address these challenges,
the authors propose a conceptual model and outline areas for further
investigation [102].

An additional contribution is from Pizzi et al., [103], who examine
the impacts of DT on managerial auditing through a combined biblio-
metric and literature review approach. Their analysis involves tech-
niques based on citation, keyword clustering, and density mapping,
resulting in a research agenda focused on four key areas for this disci-
pline: continuous auditing, fraud detection, data analytics, and tech-
nology [103]. Similarly, Chinotaikul and Vinayavekhin [97] investigate
DT, framing it as a research field in business and management, per-
forming co-word network analysis to identify influential works and in-
tellectual trends. They observe a significant increase in DT-related
studies between 2016 and 2020, especially concerning topics such as the
Internet of Things (IoT) and digital twins [97]. However, only a few
studies explore the debate on DT by focusing strictly on NPOs [36,
40-43], most of which adopt a qualitative approach.

3.2. Research protocol

This study employs a bibliometric approach to investigate the key
research areas and foundational aspects of the DT discourse in NPOs [58,
66,104]. By analyzing the structure and characteristics of topics in sci-
entific publications [105,106], we use the bibliometric methods (i.e.,
performance analysis and science mapping) [57,91], with two primary
objectives: (i) to trace the conceptual evolution of the conversation on
DT in NPOs, and (ii) to reveal connections between concepts through the
co-occurrence of terms [107]. To this aim, we examine the distribution
of publications across journals, book chapters and conference pro-
ceedings [108,109]. Particular attention is given to the proliferation of
research in major IS sources [58,93], considering that this discipline
represents a field often viewed as closely linked to and relevant for the
present research domains [23,110,111]. We focus exclusively on
author-defined keywords, excluding platform-generated terms (e.g.,
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“indexed keywords”), as these are considered the most accurate repre-
sentation of a contribution, in accordance with the authors’ standpoint
[55]. In particular, we develop a thematic map using co-word network
analysis and keyword clustering [98,112,113]. We adopt this science
mapping approach (investigating the conceptual structure of the con-
versation [65]) to identify strongly interconnected keyword networks
(as keywords strongly linked to each other) [114,115] and present the
resulting themes through a thematic network. The clusters derived from
this analysis represent prominent research streams or areas of significant
scholarly interest [87,88,97], given their computed centrality and den-
sity measures [91,114], providing a quantitative basis for interpreting
the importance and cohesion of each theme. According to Aria et al.,
[55], this approach builds on specific assumptions: (i) authors of sci-
entific publications deliberately choose terms to represent the key as-
pects of their research; (ii) the presence of multiple terms within the
same publication suggests potential connections between concepts or
themes; and (iii) when numerous authors recognize and use similar re-
lationships between terms, these connections gain significance within
the research field. The methodological foundation relies on co-word
analysis, apt to examine the co-occurrence of terms across publica-
tions (e.g., performing a bibliographic coupling to connect publications)
[55,66]. Thus, the more frequently two terms appear together, the
stronger their conceptual relationship. By analyzing these term pairs,
the relational data can be visualized using tree diagrams or graph net-
works [55]. Statistical measures are employed to quantify and assess the
significance of these relationships [114], where co-word analysis offers
a robust means to map the evolution of research topics and uncover links
between concepts [55].

We adopted the research protocol in Fig. 1, which is based on three
main steps: (I) dataset setting, (II) dataset refining, and (III) data anal-
ysis. We adapted this crafted protocol [64] from Za and Braccini [84] (as
a more synthetic guide), at the same time, making sure to address
collection and processing criteria properly [65] and design tailored
performance and science mapping techniques (in line with the objec-
tives of the present study) according to broader frameworks that account
for all methods of knowledge structure examination (as suggested by Di
Vaio et al. [65]) or extensive bibliometric analysis toolbox (as proposed
by Donthu et al., [66]). The first step consists of data collection. We
identified a congruous source for the literature search, developed a
comprehensive search query, and manually refined the keywords in the
query search [65,84]. We used the Scopus database for the dataset
collection, an indexing platform highly deployed by social studies aca-
demics and practitioners [116]. We decided to use Scopus as a database
for this comprehensive and rigorously selected collection of scientific
literature. This choice was motivated by Scopus’s ability to provide
access to a wide variety of metadata, making it useful and suitable for
bibliometric analyzes [117], especially serving as a significant source for
the fields of social sciences, humanities, engineering, and technology
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[118]. Moreover, we opted for this database (among others such as Web
of Science (WoS), EBSCO, or ProQuest), considering that each database
could provide different levels of reference metadata quality (in terms of
raw data to be downloaded, including the bibliographic information of
the papers) [117,119]. In other words, we noticed that Scopus was
mostly apt to conduct conceptual structure investigations [65]
(providing more accurate indexing information about authors’ key-
words) in contrast to WoS (for example), which instead provides more
accurate indexing information about citations and bibliographic refer-
ences (and thus is most suited for conducting intellectual structure in-
vestigations [66,67], as proposed by Tigre et al., [120]). Hence, we
iterated the search query several times, using different keywords, to
include all the publications that do not focus on DT in any sector but are
strongly related to NPOs. We did not include keywords such as “ICT” or
“IT,” as this research considers DT to be an exclusive phenomenon [14,
15]. This choice did not affect the analysis, considering that some con-
tributions in the final dataset also discuss related themes and thus could
include these keywords anyway (despite their not being used for the
retrieval). It is also worth nothing saying that several authors recognize
significant differences between specific labels [2] or keywords when it
comes to investigating, for example, the DT continuum [18] (intended as
a progressive organizational endeavor through the steps of digitization,
digitalization, and digital transformation). In comparison, although we
acknowledge the significance of this assumption for the IS discipline, we
relax this and focus on broader reasoning for this study. In light of this,
we attempt to take into examination all the related discussions (such as
how digital technologies could affect an NPO’s organizational design
research [36,41,42]), seeking to advance an interdisciplinary under-
standing to problematize DT-related themes in NPOs that might sur-
round the conversation in such a context. In particular, this choice is
driven by the results discussed in previous studies (as reviewed in Sec-
tion 2, given the characteristics and theoretical limitations related to the
NPS discipline, we thought it useful to apply more relaxed assumptions
for advancing such a bibliometric examination focused strictly on the
NPOs context). Ultimately, we searched for the terms digitalization and
nonprofit organization in the authors’ keywords, title, and abstract
fields, using wildcards to include plurals as well as grammatical and
spelling variations (e.g., digit*). Also, a language restriction was set to
retrieve papers written only in English. By running the final query, we
collected an initial dataset of 698 papers covering a period automati-
cally established by the search (last updated on 30 May 2022).
Afterward, in the second step, we performed two main refinements of
the dataset [84]. First, we defined the criteria for including or not
including a paper [65,84]. For example, we included journal articles,
conference papers, books, book chapters, editorials, and reviews.
Conversely, we excluded conference reviews, notes, short surveys, data
papers, errata, and undefined papers (after analyzing them). Moreover,
we excluded papers missing the authors’ names after a manual check on

- Inclusion and exclusion criteria for the initial dataset of 698 contributions
(selection of the sources)
- Included: article, conference paper, book, book chapter, editorial, and review

(manually analyzed before exclusion)
- Exclusion of contributions with no authors' name

(manually check on the original source of publication before exclusion)
- Result of the refinement= 633 papers

- Excluded: conference review, note, short survey, data paper, erratum, undefined

(article, book, and conference proceedings)
- Most productive authors and countries

- Publications and citations trend
(
- Most cited sources and authors production over time

Preliminary
1 ..X

- Selection of the appropriate keywords
- Definition of the query search

IiSe\ecuon of the Scopus database

- If needed, refining the keywords and query
- Last update 30th May 2022

query updated?

- Updating the number of citations for each document
- Homogenising some cited sources.

- Removing false positives

(Out of topic papers = 47)

- Updating missing authors' keywords

- Refining authors' name
- Result of the refinement= 586 papers

I° Dataset II° Dataset

(manually check on the original source of publication = 170) -
- Keywords cleaning and updating the authors’ keywords not found - Author's keywords co-occurrence network analysis

- Thematic map
(conceptual structure and evolution map)

Data analysis

Most used author's keywords

Performance
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Fig. 1. Research protocol adapted from Za and Braccini [84].




M. Cipriano and S. Za

the source page of the publications. As a result, we obtained a refined
dataset of 633 papers.

In the second refinement round, we updated the number of citations
for each paper and homogenized some cited sources (e.g., VOL-
UNTAS—Voluntas—voluntas). We excluded 47 false positive papers (e.
g., papers that included the two keywords but did not discuss the two
topics together). Furthermore, we cleaned and updated some of the
authors’ keywords, as we noticed that several keywords representing the
same topic overlapped among the papers (i.e., synonyms and periph-
rases). In particular, in line with the assumptions presented in the pre-
vious paragraph, to keep the perspective closer to the authors, we
attempted to homogenize objectively and theoretically similar key-
words, such as acronyms, singular or plural spelling variations, abbre-
viations, and etymologically equivalent words [84]. In this way, we
refined an initial set of authors’ keywords of 1882 (different occur-
rences) into a homogeneous set of 1808 (see some examples in Table 1).
Also, as we noticed that 170 papers lacked the authors’ keywords but
were suitable for analysis, we selected and added a set of representative
keywords for each of them. Specifically, we added only homogenized
keywords after reading the papers. In addition, we focused on the au-
thors” names in order to develop accurate analyses concerning the au-
thors’ production and the most representative publications. In other
words, this step aimed to identify the correct number of publications
attributed to each author and the authors receiving the highest number
of citations concerning the most representative papers (in accordance
with the local dataset). Then we used the Scopus API to ascertain each
author’s name, ensuring that the correspondence was with the Scopus
Author Identifier number (assigned by the same database). As a result, we
homogenized and reduced the number of authors. Hence, the final
dataset used in the following step consisted of 586 papers (further in-
formation concerning the dataset is available upon request to the
authors).

Finally, in the third step, we employed the software VOS viewer
[121,122] and Gephi [70,123] in addition to R-studio with the Bib-
liometrix package [67,68] to perform the bibliometric analysis. We
investigated publication and citation trends [65,120] (as a comple-
mentary focus useful to the aim of our study), emphasizing the analysis
of sources belonging to the IS field of study (considering it especially
relevant to the research domain under study [23,110,111]). Afterward,
we developed a co-word analysis focusing on the authors’ most
frequently used keywords, their co-occurrences, and their relations [65].
We then elaborated on a thematic map [56,91,98] to analyze the
behavior of such a scientific community and the links emerging between
the objects of analysis [86,92,124]. According to Cobo et al., [91], based
on the keyword co-occurrence graph, the thematic map allows us to
identify clusters (research themes) of keywords, considering the
strength of their interconnections [91,105,114,115]. These clusters are
generated using the “Louvain algorithm” [66,125] for computing two
key measures: density (internal cluster connections) and centrality
(external connections between clusters). Density indicates topic devel-
opment, while centrality reflects their relevance. Considering the com-
bination of high and low values for the two parameters, we defined a

Table 1
Sample of the refined set of authors’ keywords.

Original author’s keywords The adopted keyword

Non-profit
Non-profits

Nonprofit

Nonprofits
Non-for-profit

Digital transformation
Digitalisation
Digitalization
Digitisation
Digitization

Nonprofit

Digital transformation
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strategic diagram (the thematic map) consisting of four categories of
themes (motor themes, niche themes, emerging or declining themes, basic and
transversal themes) [114].

Regarding the choice of software to run analyses, we mainly opt for
Bibliometrix, considering that such a tool allows researchers to perform
various and complementary analyses based on both descriptive (focus
on domains) and science mapping investigations (knowledge-structure)
[67,68]. However, we employed VOS viewer to generate the authors’
keywords co-occurrences network [121,122], by taking as input the
analysis of the occurrences of authors’ keywords performed in Bib-
liometrix. In addition, we then employed Gephi, which is a helpful tool
for developing social network analysis [70,123], to improve graphical
representation (considering that the VOS viewer software does not allow
modeling the computed co-occurrences network).

4. Results

This section consists of two parts encompassing the two objectives of
the study. The first provides the performance analysis, describing pub-
lication and citation trends, focusing on the most relevant sources,
countries, authors, and cited papers [65-67]. The second carries on the
science mapping analysis, investigating the most influential topics in our
dataset based on the most recurrent keywords that authors use (drawing
on one of the bibliographic coupling techniques) [55,65,67,68,126].
Specifically, it focuses on the trend of authors’ 41 most frequently used
keywords, authors’ keyword co-occurrences, and the thematic map
based on co-word analysis [56,65,67,127].

4.1. Performance analysis

This analysis was conducted in June 2022, focusing on the final
dataset of 586 papers distributed across 462 sources. Fig. 2 depicts the
annual trend of publications since 1983, distinguishing three major
sources from those included and reported in the methodology section
[108,109]. These are articles, book chapters, and conference pro-
ceedings. There is a fourth category (others) encompassing the
remaining less relevant sources in terms of the number of publications.

The histogram shows growing interest in the DT discussion focused
on NPOs over the last two decades, with slight decreases in 2015 and
2019 (with respect to the general trend). Regarding NPOs compared
with the studies reported in the theoretical framework [97,99], the DT
debate shows an exponential increase (over time) and a growing pro-
liferation in the number of publications (in recent years). Almost 50 % of
the papers in the present collection were published in the last four years
(2018-2021). Also, although 25 publications were assigned to 2022 at
the end of May, the number of contributions for this year may grow,
considering this trend. Moreover, considering the sources of publica-
tions, the dataset is composed of 347 articles, 55 book chapters, 154
conference contributions, and 30 other sources. In this regard, the
number of journal articles is consistently higher than all other sources
for each year, except for five years where the number of publications in
conference proceedings is more significant (1996, 2005, 2006, 2008,
2009).

When the most relevant source is analyzed, it appears that the
dataset is distributed over various specializations, developing a multi-
disciplinary discussion. We noted that among 462 different sources, only
67 published more than one paper. Specifically, 41 out of 67 sources
published two papers, 12 published three, and 5 published four. In
comparison, Table 2 shows the remaining top 9 sources that published at
least five papers each.

Interestingly, the Nonprofit and Voluntary Sector Quarterly, one of the
highest-rated journals in the Sector field, is assigned a low percentage of
publications in the local dataset (focused on NPOs). Also, the annual
Hawaii International Conference on System Sciences (HICSS) is one of
the most prolific conference proceedings affiliated with the IS field.

Afterward, we investigated the sources belonging to the IS field of
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Fig. 2. Annual scientific production of the digital transformation debate in nonprofit organizations since 1983.

Table 2
Top nine most relevant sources.

Source Articles

ACM International Conference Proceeding Series

Voluntas: International Journal of Voluntary and Nonprofit Organizations

Digital Journalism

Journalism

Telematics and Informatics

Proceedings of the Annual Hawaii International Conference on System Sciences
(HICSS)

CEur Workshop Proceedings 5

Journalism Practice 5

Nonprofit and Voluntary Sector Quarterly 5

8
7
6
6
6
6

study further. To cover the literature in the IS field comprehensively, we
first used the Association for Information Systems (AIS) eLibrary (the
central repository for research papers and journal articles of the IS ac-
ademic community).® Then we considered the AIS journals, the AIS
Affiliated Journals,” and the “list of premier journals” as the top journals
in the IS field.” The latter list was adopted by the College of Senior
Scholars of the IS community to provide greater consistency and sig-
nificance to tenure and promotion cases.

Following Lowry et al., [128], we further identified the sources
assigned to the 21 top- and second-tier IS journals. In addition to these
journals, the College of Senior Scholars of the IS community also rec-
ognizes 15 Special Interest Groups (SIGs) of the AIS,° which they
encouraged to recommend up to five journals that they felt were
particularly relevant to their constituencies and worthy of broader AIS
recognition (extending beyond the “list of premier journals”). We
identified the sources suggested by such AIS special interest groups.

Subsequently, we focused on book chapter sources. We identified the
AIS chapters’ (the most active chapters within AIS, representing
different networks and collaborations between “local” members of the
international community to create excellence in academic research).
Considering other sources recommended by the AIS community, we
further sought to identify the AIS conference proceedings® and the AIS
affiliated conferences’ (proceedings and research from prominent IS-
related conferences that are directly affiliated with AIS). Finally, we

https://aisel.aisnet.org/? AlSeLibrary
https://aisel.aisnet.org/journals/
https://aisnet.org/page/SeniorScholarListofPremierJournals
https://aisel.aisnet.org/groups/
https://aisel.aisnet.org/chapters/
https://aisnet.org/page/Conferences
https://aisel.aisnet.org/affiliated/

utilized the Academic Journal Guide (AJG2021) released by the Char-
tered Association of Business Schools (CABS), which assesses the quality
of journals and determines the excellence of business research and the
relative status of different business specializations [129]. Among a set of
twenty-two different fields of study, this guide ranks journals into five
categories (4%, 4, 3, 2, 1), where 4* is the top level [116]. We then
examined journal sources in the dataset to identify those classified into
the Information Management (Info. Man.) field and assess their quality
(developing complementary investigation that could contribute to
extending the research front in this specific discipline).

Excluding the “others” and focusing on the sources related to articles,
book chapters, and conference proceedings (as in Fig. 2), Table 3 shows
that 19 contributions represent conference proceedings publication, and
one contribution is a book chapter (related to the IS community)
distributed over the last two decades.

Afterward, of the journal articles, Table 4 shows that 15 publications
are distributed in 11 different journals ranked in the AJG2021 list.
Among these publications, one belongs to the “list of premier journals,”
and four are identified as one of the 21 top- and second-tier IS journals.
Furthermore, nine publications are recommended by seven AIS Special
Interest Groups (SIGs). In particular, the Information Systems Research
journal is assigned one publication. This journal is classified as a 4*
journal in the AJG2021, the only one belonging to the “list of premier
journals” and included in the list of the 21 top- and second-tier IS
journals.

Furthermore, three other journals are included in the 21 top- and
second-tier IS Journals with one publication each. These journals are
Electronic Commerce Research and Applications, Information Systems
Management, and the Journal of Computer Information Systems, all of
which are ranked 2 in the AJG2021. Among the remaining seven jour-
nals, the most prolific is Computers in Human Behavior, ranked 2 in the
AJG2021, with three publications. This journal is also recommended by
two of the fifteen AIS (SIGs): Cognitive Research (SIG IS-CORE) and
Human-Computer Interaction (SIG HCI).Government Information Quar-
terly, ranked 3 in the AJG2021, has one publication and is recommended
by the Electronic Government SIG (SIG e-Gov).

Additionally, focusing on the journals recognized as relevant by one
AIS (SIGs), we identified four additional sources recommended by five
different SIGs. These journals are Information Technology for Development
(ranked 2 in the AJG2021), Telecommunications Policy (1), Information
Technology and People (3), and First Monday (not ranked). Notably,
Telecommunications Policy is the only journal recommended by a (SIG) of
AIS, which is assigned the Sector field of study in the AJG2021. It is also
interesting to note that the Journal of the Association for Information
Science and Technology (JASIST) and the Journal of Information Tech-
nology Teaching Cases, with one article each, are classified with ranks of 3
and 1 in the AJG2021, respectively, and are not directly connected to a


https://aisel.aisnet.org/?AISeLibrary
https://aisel.aisnet.org/journals/
https://aisnet.org/page/SeniorScholarListofPremierJournals
https://aisel.aisnet.org/groups/
https://aisel.aisnet.org/chapters/
https://aisnet.org/page/Conferences
https://aisel.aisnet.org/affiliated/
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Table 3

Conference proceedings and book chapters strictly related to the Information Systems academic community (AIS).
Type of contribution Type of AIS source Source name AJG2021 Rank No. of pubs.
Conference Proceedings AIS Affiliated Conference 35th HICSS 2002 (none) 1
Conference Proceedings AIS Conference 11th PACIS 2007 (none) 1
Conference Proceedings AIS Conference 13th AMCIS 2007 (none) 1
Conference Proceedings AIS Affiliated Conference 42nd HICSS 2009 (none) 1
Conference Proceedings AIS Affiliated Conference 43rd HICSS 2010 (none) 1
Conference Proceedings AIS Conference 18th AMCIS 2012 (none) 1
Conference Proceedings AIS Conference 19th AMCIS 2013 (none) 1
Conference Proceedings AIS Affiliated Conference 46th HICSS 2013 (none) 1
Conference Proceedings AIS Conference 34th ICIS 2013 (none) 1
Conference Proceedings AIS Affiliated Conference 47th HICSS 2014 (none) 1
Conference Proceedings AIS Conference 36th ICIS 2015 (none) 1
Conference Proceedings AIS Conference 37th ICIS 2016 (none) 1
Conference Proceedings AIS Conference 22nd AMCIS 2016 (none) 1
Conference Proceedings AIS Conference 25th AMCIS 2019 (none) 1
Conference Proceedings AIS Conference 26th AMCIS 2020 (none) 1
Conference Proceedings AIS Affiliated Conference 53rd HICSS 2020 (none) 1
Conference Proceedings AIS Conference 41st ICIS 2020 (none) 1
Conference Proceedings AIS Affiliated Conference 22nd ICEIS 2020 (none) 1
Conference Proceedings AIS Affiliated Conference 15th Wirtschaftsinformatik 2020 (none) 1
Conference Proceedings (none) Others (none) 135
Book Chapter AIS Chapter LNISO, Italian Chapter of AIS (2020) 1
Book Chapter (none) Others (remaining book Ch.) (none) 54

source of the IS field of study. Finally, we noticed that the journal First
Monday, with two articles, is not included in the AJG2021 but is rec-
ommended by the Open Research and Practice SIG (SIG OPEN). Table 4
summarizes the results of this analysis.

Next, we examined the most productive countries in relation to au-
thors’ affiliation [58,93]. Fig. 3 shows the number of contributions for
each country based on the affiliation of the authors included in the
dataset. In particular, the graph distinguishes contributions whose au-
thors belong to one or more countries. Accordingly, in the second case,
the authors’ affiliations are considered to cover two or more countries.
Thus, the graph shows single-country production (SCP) and
multiple-countries production (MCP) levels. This way, it is possible to
identify the countries whose authors usually publish by collaborating
with colleagues from different countries.

Interestingly, the debate on DT in NPOs has been significantly
developed in the United States of America (USA) with 157 contributions,
11 of which are classified as multiple countries’ publications. The United
Kingdom and Germany follow with significantly fewer publications
(approximately 10 % of the USA). However, considering single-country
production, Spain is the second most productive country, with 13 arti-
cles. Among the other countries, Switzerland, Hungary, and Hong Kong
are assigned one single and one multiple-country publication, respec-
tively. In contrast, Colombia, Indonesia, Luxembourg, and Turkey

Table 4

present no single-country and only one multiple-country publication.
This result highlights the most productive area (USA) where the debate
is prolific and may further explain the reason behind its limited
advancement worldwide. For example, a prevailing mainstream based
on the American connotations given to NPOs and related discussions
could represent an additional difficulty for researchers from other
countries [36,37,40-43]. Specifically, they might not rely on the same
assumptions in developing their studies. Similarly, they might not
contribute to advancing previously identified gaps or future research
directions due to different geographical, political, cultural, or other
connotations related to their own country and the country where the
investigated NPOs operate.

We then focused on the authors’ production over time, considering
authors with at least three publications in the local dataset. Fig. 4 shows
the 14 most productive authors over time. In particular, the number of
published articles is represented by the dot size (N.Articles), while the
color intensity defines the total citations (TC) per year. Also, as
explained in the Methodology section, a thorough refinement of the
dataset was conducted to perform this analysis and to determine the
number of publications assigned to each author adequately (included in
the local dataset).

Considering the number of papers, Patrick R. Ferrucci is the most
productive author, with seven articles published in different journals

Articles strictly related to the information systems academic community (AIS) and the information management (Info. Man.) field of study (from the AJG2021).

Type of Type of AIS source Source name AJG2021 Rank  N. of Pub.

contribution

Article “list of premier journals” as the top IS J. / 21 top- and  Information Systems Research Info. Man. (4*) 1
second-tier IS J.

Article Electronic Government (SIG e-Gov) Government Information Quarterly Info. Man. (3) 1

Article Cognitive Research (SIG IS-CORE) / Human-Computer ~ Computers in Human Behavior Info. Man. (2) 3
Interaction (SIG HCI)

Article ICT and Global Development (SIG GlobDev) Information Technology for Development Info. Man. (2) 2

Article Geographic Information Systems (SIG GIS) Telecommunications Policy Sector (1) 2

Article (none) Journal of the Association for Information Science and Technology (JASIST)  Info. Man. (3) 1

Article Grounded Theory Methodology (SIG GTM) / Information Technology and People Info. Man. (3) 1
Leadership in IT (SIG LEAD)

Article 21 top- and second-tier IS J. Electronic Commerce Research and Applications Info. Man. (2) 1

Article 21 top- and second-tier IS J. Information Systems Management Info. Man. (2) 1

Article 21 top- and second-tier IS J. Journal of Computer Information Systems Info. Man. (2) 1

Article (none) Journal of Information Technology Teaching Cases Info. Man. (1) 1

Article Open Research and Practice (SIG OPEN) First Monday (none) 2

Article (none) Others

(not examined) 330
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Fig. 3. Most productive countries according to the affiliations of authors included in the local dataset.
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Fig. 4. Top authors’ production over time in relation to the 14 most productive authors.

between 2015 and 2019. Colby Mariva Riggs, John A. Campbell, and
Marta Rey-Garcia follow with four papers (each) between 2004 and
2007, 2013 and 2017, and 2018 and 2021, respectively. The remaining
authors contributed three publications, between 2018 and 2021, except
for Barbara L. Cohen, who contributed between 2005 and 2007. It is also
noteworthy that two further authors, Sultana Lubna Alam and Lisa Dush,
contributed mainly between 2013 and 2017, as did John A. Campbell.
Regarding these authors’ impact on the literature, Patrick R. Ferrucci
received a total of 111 citations, followed by John A. Campbell and
Sultana Lubna Alam, with 38 citations received across three of their co-
authored articles. In addition, Lisa Dush, Jesus Rodrigo Diaz-Siso,
Roberto Luis Flores, Mireia Vargas-Urpi, and Maialen Marin-Lacarta
received 20, 15, 15, 9, and 9 citations, respectively, Marta Rey-Garcia
received six citations overall. As for the remaining authors, Rodolfo
Vézquez-Casielles, Noelia Salido-Andrés, and Luis Ignacio Alvarez-
Gonzalez received one citation each. In contrast, Colby Mariva Riggs and
Barbara L. Cohen received no citations (at the period of the present study
development). These results provide further insights into the growing

interest in progressing research on DT and NPOs over the last four years
(see Fig. 4).

In addition, we provide a preliminary citation analysis [108,109]
(including information concerning the field of study from the AJG2021
and rank, if the paper is a journal article publication, and if it is ranked in
such a list) to explore further the papers that received greater attention
from scholars, especially regarding the IS field [84,130,131]. Table 5
reports the 13 most cited papers that garnered at least 50 citations,
highlighting, in this case, that no recurrent patterns of collaborations
(considering the same group of authors) appear among the most cited
papers. Interestingly, none of the three most prolific authors over time
(Patrick R. Ferrucci, John A. Campbell, and Sultana Lubna Alam) ap-
pears in the top 25 most cited papers. However, the largest number of
citations received by Patrick R. Ferrucci is 32 for his publication in
Journalism [132], followed by John A. Campbell and Sultana Lubna
Alam, with 31 citations for their co-authored publication in the Infor-
mation Systems Research journal [133]. Also, although the other two
authors contributed the most with four papers each, they did not receive
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Table 5
Top 13 most cited papers with at least 50 citations.

Table 5 (continued)

Paper Total AJG2021 Total citations
Paper Total AJG2021 Total citations citations Rank per year
citations Rank per year (TO) (TCperY)
) (TCperV) F.G. Alberti, M.A. Varon Garrido, 56 Strat. (1) 9.33
V. Bakir, A. McStay, Fake News and 272 (none) 54.40 Can profit and sustainability
The Economy of Emotions, Digit. goals co-exist? New business
J. 6 (2018) 154-175. https://doi. models for hybrid firms, J. Bus.
0rg/10.1080/21670811.2017.1 Strategy 38 (2017) 3-13 https://
345645 doi.org/10.1108/JBS-12-201
L. Michelini, L. Principato, G. 93 Econ. (3) 18.60 5-0124
Tasevoli, Understanding Food C.A. Le Dantec, W.K. Edwards, The 54 (none) 3.60
Sharing Models to Tackle view from the trenches, in Proc.
Sustainability Challenges, Ecol. 2008 ACM Conf. Comput. Support.
Econ. 145 (2018) 205-217. Coop. Work, ACM, New York, NY,
https://doi.org/10.1016/j.ecole USA, 2008: pp. 589-598.
con.2017.09.009 https://doi.org/10.1145/146056
H. Bendea, P. Boccardo, S. Dequal, 83 (none) 5.53 3.1460656
F.G. Tonolo, D. Marenchino, M. R.J. Kauffman, F.J. Riggins, 50 Info. Man. 4.54
Piras, Low Cost Uav For Post- Information and communication (2)
Disaster Assessment, in: Proc. technology and the sustainability
The Int. Arc. of the Photo., of microfinance, Electron.
Remote Sens. and Spatial Inf. Sci. Commerce Res. Appl. 11 (2012)
pp. 1373- 1380 (2008). https: 450-468. https://doi.org/10.10
//WWW.isprs.org/proc 16/j.elerap.2012.03.001
eedings/XXXVII/congress/8_
/14_ThS-20/37
Y.M. Kim, J. Hsu, D. Neiman, C. 81 (none) 16.20 particular attention. Specifically, Marta Rey-Garcia received the largest
Kou, L. Bankston, S.Y. Kim, R. number of citations (5) for her co-authored publication in Public Re-
g:;i:&?fhf;:ﬂ; I;::Z;;' lations Review [134], while Colby Mariva Riggs did not receive any ci-
Groups and Targets behind tations. Table 5, on the other hand, shows that Bakir and McStay [135],
Divisive Issue Campaigns on who published on Digital Journalism, received 272 citations, represent-
Facebook, Polit. Commun. 35 ing the authors with the largest number of citations. Notice also that
(2018) 515-541. htps://doi. Remane et al. [136] received 65 citations, thus becoming the authors
0rg/10.1080/10584609.2018.1 . . S L
476495 with the highest number of citations for a publication connected to the IS
P. Bakker, Aggregation, content 76 (none) 6.90 field of study (conference proceedings, ICIS2016) in our dataset.
farms and Huffinization. Journal
Pract. 6 (2012) 627-637. https
://doi.org/10.1080/1751 4.2. Science mapping analysis
2786.2012.667266 appng 24
K. Starbird, L. Palen, Working and 75 (none) 7.50 i i . . . . .
sustaining the virtual “disaster To investigate the most important topics regarding the DT discussion
desk,” in Proc. 2013 Conf. in NPOs, we analyzed the most recurrent keyword used by authors. By
Comput. Support. Coop. Work, developing this analysis, we were able to gain insight into the content
gsl\i’;fe;;o}r}:;pfi’/g;A;;?}3‘ and the relations between the topics discussed in our dataset. Specif-
0.1145/2441776.2441832 ically, we first analyzed the trend of the top 41 most widely used key-
G. Remane, R.C. Nickerson, A. 65 (none) 9.28 words. Then we explored the authors’ keyword co-occurrences. Then we
Hanelt, J.F. Tesch, L.M. Kolbe, A performed co-word analysis focusing on the thematic map [65,67,87]1,
taxonomy of carsharing business identifying keyword clusters based on their centrality and density
models, 2016 Int. Conf. Inf. Syst. It tivel N 1 t h (65,120
ICIS 2016. (2016) 1-19. https measures, alternatively to complementary approaches ,120,
://aisel.aisnet.org/icis2016,/C 137-140].
rowdsourcing/Presentations/18 Fig. 5 shows the distribution of the 41 most widely used keywords by
A. Voida, E. Harmon, B. Al-An, 65 (none) 5.41 authors over the years. Nonprofit organizations is the most frequent
Homebrew databases, in: Proc. keyword, represented by 91 occurrences. Nonprofit and digital trans-
SIGCHI Conf. Hum. Factors . X K i
Comput. Syst., ACM, New York, formation follow with 77 and 42 occurrences, respectively. Also, with
NY, USA, 2011: pp. 915-924. less frequency, ICT, technology, social media, and digital divide are the
https://doi.org/10.1145/197894 other keywords with at least 30 occurrences (36, 34, 33, and 30,
21979078 respectively). Regarding the frequency of the 41 keywords, it appears to
M.W. Wilson, ‘Training the eye’: 64 (none) 5.33 . . . . .
- . be relatively regular in the figure in relation to the last two decades.
Formation of the geocoding . X oo
subject, Soc. Cult. Geogr. 12 However, it seems to increase significantly between 2017 and 2021,
(2011) 357-376. https://doi.org with a lower occurrence in 2013 and 2014. In particular, this period
/10.1080/14649365.2010.521 shows a higher concentration of occurrences concerning multidisci-
856 . . plinary topics related to DT and NPOs. For example, some frequent
R.C. Nee, Creative Destruction: An 63 (none) 6.30

Exploratory Study of How
Digitally Native News Nonprofits
Are Innovating Online
Journalism Practices, Int. J.
Media Manage. 15 (2013) 3-22.
https://doi.org/10.1080/14241
277.2012.732153

keywords are digital platforms, digital health, nonprofit journalism, charity,
and community. Focusing on the three most frequent keywords, we can
see that nonprofit organizations and nonprofit were used more frequently
after 2002, which is the period when researchers started to analyze the
impact of technology on NPOs with greater frequency [141,142]. This
seems particularly true considering that some keywords such as ICT,
technology, and digital divide were used to some extent during the same
period.
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-01 - NONPROFIT ORGANIZATIONS (91)
-02- NONPROFIT (77)

-0 - DIGITAL TRANSFORMATION (42)
-04-ICT (36)

-05 - TECHNOLOGY (34)

-06 - SOCIAL MEDIA (33)

-07 - DIGITAL DIVIDE (30)

-08 - ARCHIVING (17)

-09 - DIGITAL LIBRARIES (16)

- 10 - EDUCATION (16)

- 11 - DIGITAL PLATFORMS (15)
-12- COMMUNITY (14)

- 13- BUSINESS MODELS (13)
-14- COVID-19 (13)

- 15- STANDARDS (13)

- 16 - INNOVATION (11)

-17 - INTERNET (11)

- 18 - KNOWLEDGE SHARING (11)
-19 - OPEN SOURCE (11)

-20 - SOCIAL NETWORKS (11)
-21- CASE STUDY (10)

-22- DIGITAL HEALTH (10)

-23- DIGITAL MEDIA (10)

-24- DIGITAL NEWS (10)

-25 - ELEARNING (10)

-26 - OPEN ACCESS (10)

-27 - PARTNERSHIP (10)

-28- CHARITY (9)

-29 - DIGITAL JOURNALISM (9)
-30 - FACEBOOK (9)

-31 - INDUSTRY (9)

-32 - NONPROFIT JOURNALISM (9)
-33 - SUSTAINABILITY (9)

-34 - WEBSITE (9)

-35- CIVIC ENGAGEMENT (8)
-36 - DIGITAL CULTURE (8)

-37 - DIGITAL DATA (8)

-38 - DIGITAL MARKETING (8)
-39 - DIGITAL PRESERVATION (8)
- 40 - ENGAGEMENT (8)

-41- TECHNOLOGY ADOPTION (8)
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Number of occurrences ® 25 @ 50 @ 75 @ 100 @ 125

Fig. 5. Top 41 keywords used by authors in the digital transformation debate focused on nonprofit organizations.

In comparison, digital transformation, the third most frequent
keyword, has been wused significantly over the last four years
(2018-2021). Similarly, we can observe that other keywords have
occurred mainly in the latest period, such as education, digital platforms,
community, business models, and covid-19. It is not surprising that the
authors used these keywords, considering the different challenges trig-
gered by the pandemic (also considering the prevailing commitment of
NPOs to social functions and the related period 2020-2022). These re-
sults seem partly to underline the aim of this paper, highlighting the
impact of disruptions and unexpected events on the development of
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research on DT, as well as the relevance of the operational context of
NPOs (where covid-19 is one of the most occurring keywords). In addi-
tion, archiving and digital libraries are two keywords primarily used be-
tween 2004 and 2009. The graph clearly outlines the specific focus of the
discussion for those years, where other keywords representing linked
topics are slightly included (e.g., knowledge sharing, partnership, industry,
website, especially in 2007).

The next step consists of the keywords co-occurrence analysis [65,66,
105]. This aims to investigate the connections between the main topics
discussed in the papers of our dataset. We created the co-occurrence
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Fig. 6. Authors’ keywords co-occurrences network.
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network (see Fig. 6) starting from the 41 most recurring keywords. For
this purpose, we employed VOS viewer [121,122] and Gephi [70,123] to
create a graph displaying the resulting network (as described in Section
3). Specifically, the network is a graphical representation of how each
keyword is mentioned together with a different one. Each node (and its
label) in the graph identifies one keyword. The greater the thickness of a
keyword, the higher the number of connections between that keyword
and other keywords in the network (occurrence of a keyword). Thus, if
two keywords are mentioned (together) in a publication, a tie exists
between them (co-occurrence). Moreover, the thickness of a tie repre-
sents the number of contributions including the keyword pair. Addi-
tionally, the keywords in the graph comply with a threshold set at five
regarding the minimum number of occurrences (every keyword appears
in a minimum of five papers).

Overall, observing the connections between the keywords in Fig. 6, it
is possible to recognize seven clusters:

1. The light-blue cluster in the upper right-hand corner is mainly
focused on digitalized channels, that is, tools, enabling various NPO
activities, such as volunteering, fundraising, media literacy, and civic
engagement, in addition to communication and interaction aspects.
Interestingly, this cluster includes the keyword covid-19. As a result,
the keywords composing this cluster would mainly represent the
discussions concerning DT initiatives in NPOs, including those trig-
gered by the pandemic. The most recurrent keywords for this cluster
are nonprofit organizations, digital transformation, and social media,
with 91, 42, and 33 occurrences, respectively.

2. The blue cluster in the top left-hand corner is related to e-publishing,
certain aspects of copyright, and associated initiatives involving
different organizations. The most recurrent keyword is open access,
with 10 occurrences.

3. The green cluster in the upper left-hand corner is focused on the
adoption of digital technologies, considering the commitment of
NPOs to limiting issues related to the digital divide. The most
recurrent keywords for this cluster are ICT and digital divide, with 36
and 30 occurrences, respectively.

4. The red cluster in the center left is related to the nonprofit topic to a
more general extent. It concerns the digitalization of activities for
social common utility and well-being. Among others, this cluster
includes keywords such as partnership, knowledge sharing, e-learning,
and open source. The most recurrent keywords for this cluster are
nonprofit, archiving, and digital libraries, with 77, 17, and 16 occur-
rences, respectively.

5. The brown cluster in the bottom left-hand corner focuses on digital
marketing and the adoption of analytical tools, also exploring issues
related to data protection. The most recurrent keywords for this
cluster are digital marketing, artificial intelligence, and analytics, with
8, 6, and 6 occurrences, respectively.

6. The orange cluster at the center bottom is related to the adoption and
implementation of more specific digital technologies for public
benefit, often involving other organizations and government in-
stitutions. Among others, this cluster includes keywords such as
geographic information systems, blockchain, and smart city. The most
recurrent keywords for this cluster are technology and case study, with
34 and 10 occurrences, respectively.

7. The pink cluster in the lower right-hand corner is mainly focused on
business models. In particular, it explores the digital impact on the
news business and journalism practices. The most recurrent key-
words for this cluster are business models, innovation, and digital news,
with 13, 11, and 10 occurrences, respectively.

By exploring authors’ keyword co-occurrences, this analysis provides
a first overview of the most debated topics in the DT discussion focusing
on NPOs, also considering the studies related to the impact of the
COVID-19 pandemic. In order to investigate the topics discussed in the
dataset and their relevance deeply, starting from the co-occurrence
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network of all keywords, we developed a thematic map calculating the
centrality and density of each cluster [91].

In accordance with Cobo et al., [91], the thematic map consists of an
in-depth analysis of the important topics discussed in a dataset [91,105,
114,115]. Based on the keyword co-occurrence graph, the thematic map
identifies clusters (research themes) of keywords, considering the
strength of their interconnections [91]. Specifically, by adopting the
“Louvain algorithm” [125], the clusters are shown according to the
measures of density and centrality. By way of explanation, the clusters of
authors’ keywords are arranged on a map based on the centrality value
(x-axis), density value (y-axis), and occurrence (bubble size) of each
cluster [125] . The first measure, centrality, represents the importance of
a cluster in the development of the whole research domain and the de-
gree to which a network interacts with other networks. The second
measure, density, identifies the internal strength of a network in terms of
internal connections between the keywords of a cluster (theme devel-
opment). The third measure, occurrence, is self-explanatory, represent-
ing the count of keyword occurrences. Using these measures, one could
represent a set of research themes mapped into a (two-dimensional)
strategic diagram as a synthetic network representation [114]. Ac-
cording to Cobo et al., [91], to analyze the thematic map, one could
assign a strategic meaning to each quadrant of the diagram [91]. In
doing so, we seek to classify the themes into four groups: (i) motor themes
(well-established and theoretically relevant to the research field), (ii)
niche (highly developed and isolated) themes (theoretically relevant but
with marginal importance to the research field), (iii) emerging or
declining themes (marginal and weakly established due to an emerging or
declining theoretical relevance), (iv) basic (transversal) themes (relevant
to the research field but poorly developed) [91].

Fig. 7 depicts the thematic map, which outlines the research themes
concerning each cluster and summarizes the discussion regarding the DT
debate in NPOs. Subsequently, each quadrant of the thematic map is
described in relation to the clusters assigned to it and the keywords
contributing to the definition of the cluster with their frequency in
brackets (occurrences of keywords). Specifically, for this analysis, we
used the first three keywords (if there are more than two keywords in the
specific cluster) assigned to each cluster (in relevance order) while
providing the sets of all the keywords with respective frequencies in
Appendix A (the frequencies of keywords are not included in Fig. 7 to
ensure clear graphical representation, and also considering that most of
them already appeared in Fig. 5). To discuss the thematic evolution of
this literature [91,143], we also developed Fig. 8, focusing on the dis-
tribution of papers by clusters over the years (e.g., we avoid presenting
additional thematic map graphs representing different timeframes (pe-
riods) [54-56], seeking to provide a synthetic and complete represen-
tation while emphasizing extensive and integrated result presentation
instead). Specifically, Fig. 8 is based on the result of the thematic map
(Fig. 7), where for each quadrant, we arranged the clusters using a
histogram. Then, each bar of a histogram represents a different year and
depicts a cluster if at least a publication is assigned for such a cluster in
that year.

Moreover, based on the result obtained by the mentioned algorithm,
we considered only the papers assigned to a unique cluster (i.e., each
publication contributes to developing a specific discussion of the debate,
and, therefore, seeking to ensure exploring intradisciplinary implica-
tions [24,28]). Accordingly, Fig. 8 shows that among 586 contributions
in the dataset, 428 papers were assigned to a unique cluster (shown in
the graph). At the same time, the remaining 158 papers were ignored
(not shown in the graph) because they were assigned to two or more
clusters. Furthermore, Fig. 8 shows a greater distribution of papers be-
tween motor and basic themes, which is not surprising, considering the
degree of advancement of the debate as discussed in Section 3. Then, we
describe the clusters belonging to each quadrant (see Fig. 7) using their
most frequent keywords, also considering the related publication trend
over the years (see Fig. 8).

Additionally, we analyzed the representative papers for each cluster
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and considered the main keywords for defining the cluster name and
providing a short description of the emerging clusters. Then, among the
representative papers (selected among those with the most significant
number of total citations per year assigned exclusively to the specific
cluster), we also include discussion and particular references to some of
them. As a way of explanation, this does not necessarily mean that such
papers represent the most cited publications in the present collection. As
a way of exemplification, we numbered each cluster (C), from one (C1)
up to seventeen (C17) by starting from the upper right of Fig. 7 (i.e., the
Motor Themes quadrant) to make it more straightforward to identify a
specific cluster, describe it subsequently, and assign a representative
title for each of them. Regarding the identification of a representative
title we assigned to each cluster, we sought to recognize labels that make
it evident and unique the specific cluster’s value and human-centric
themes influencing the conversation on DT in NPOs [23,29]. More-
over, concerning Fig. 8, while we kept the same number to identify a
specific cluster, we used the first keyword of each cluster, like its
representative name label, to ensure a clear graphical representation
(therefore, avoiding listing all the keywords already shown in Fig. 7, as
well as avoiding potential graphical overlapping of long labels we
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assigned to name each cluster).

Exploring Fig. 7, it is possible to identify 17 clusters (research
themes) distributed over the four quadrants of the thematic map.
Starting from the motor themes quadrant, one could recognize three well-
placed clusters and one other cluster that borders on the basic themes
quadrant. The first cluster, C1, called “enabling digital operations,” has a
frequency of 82 occurrences overall. It includes the keywords technology
(34), industry (9), and geographic information system (7). It is related to 43
publications (see Fig. 8). Among the most established and theoretically
relevant themes in the debate, this cluster concerns the discussions
focused on the adoption of new technologies for fostering changes in the
value proposition or enabling alternative distribution systems of NPOs.
For example, Wang et al., [144] is a representative discussion of the
sustainable development of some nonprofit museums in America,
considering the financial difficulties they have undergone due to
COVID-19. It proposes an authorization mechanism that combines
blockchain and smart contracts to protect nonprofit museums’ digital
rights, aimed at supporting the long-term operations and sustainable
development of these museums. In contrast, Wilson [145] investigates
new web-based architectures and social and spatial media capacities (e.
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g., interfaces, protocols) that NPOs increasingly adopt to capture the
attention of potential customers and constituents. A second cluster, C2,
called “enabling digital news,” has a frequency of 57 occurrences, in-
cludes the keywords innovation (11), digital news (10), and digital jour-
nalism (8), and is related to 28 articles. It focuses on discussions
concerning the impact of digital technologies on the production of
nonprofit news, exploring the challenges related to gathering and
distributing digital news. For example, Bekker [146] is representative of
this cluster, analyzing the consequences and implications for journalists
and journalism and proposing a low-cost model for the online news
business. This study reveals that nonprofit digital journalism is mainly
based on aggregation, user-generated content, and volunteer contribu-
tions, also considering that NPOs often encounter difficulties in devel-
oping online revenue models to sustain a news department and expenses
related to the media they adopt. Moreover, Creech and Nadler [147]
argue that research concerning innovation in news form, related tech-
nological changes, and emerging business models neglect the demo-
cratic value that nonprofit journalism is supposed to sustain. Also, they
suggest that research on nonprofit journalism should focus on how the
potential of digital media best fulfils this purpose instead of adopting a
market-oriented vision. A third cluster, C3, called “empowering
nonprofit aims,” is based on 191 keywords’ occurrences, including the
keywords nonprofit (77), archiving (17), and standards (13). This cluster
concerns the greatest number of publications for this quadrant (69),
representing themes particularly relevant in the debate of DT in NPOs. It
focuses on the nonprofit nature of services and products and how digital
ecosystems could impact the work of NPOs. Powell et al., [148] are
representative of this cluster, investigating the webpages developed by
NPOs and how they could provide stakeholders with opportunities to
understand organizational behavior. These authors claim that a web-
page depicts the organizational identity of an NPO; it could affect
stakeholders’ perception (with regard to receiving funds, recruiting
volunteers, etc.) and, at the same time, produce additional consequences
in the offline environment of NPOs. In comparison, Ozdemir et al., [149]
propose an action framework for creating micro-granting programs to
fund broad and highly diverse small groups of stakeholders. Specifically,
they suggest that new models based on collaborative and open innova-
tion by users could further support NPOs in leveraging the analysis of
Big Data. The fourth cluster, C4, called “enabling digitalized commu-
nities and active participation,” with a frequency of 51 occurrences,
includes the keywords community (14), case study (10), and sustainability
(9), and it concerns 22 articles. Interestingly, this cluster is positioned in
the center bottom of this quadrant and overlaps with the basic themes
quadrant (i.e., the themes given to this cluster are well developed as
much as they theoretically contribute to developing the overall debate of
DT in NPOs). This cluster focuses on the discussions concerning the in-
teractions between NPOs, communities, and the relationships they
develop with different stakeholders. Moreover, considering other
representative keywords of this cluster, further papers discuss how NPOs
promote and develop marketing practices in relation to the adoption of
digital technologies. A representative article by Dobush and Kapeller
[150] explores how NPOs increasingly adopt digital technologies to rely
on contributions by actors external to their organization, also focusing
on open strategy-making processes. Then, NPOs seek to reach different
stakeholders, which could be isolated and dispersed or self-identify as
members of a community, benefitting from their support concerning
various purposes, such as innovating or even accomplishing their core
tasks. Then, we remind that the topics presented in this quadrant have
been significantly developed and are relevant to this research domain.
The niche themes quadrant is populated by five clusters (see Fig. 7).
Among widely established themes in the literature concerning NPOs, it
appears that themes such as culture, education, and health have been
discussed, particularly over the period when scholarly attention
increased in relation to the DT phenomenon (see Fig. 8). Thus, the
clusters populating this quadrant are slightly relevant to understanding
the development of the whole research NPO field. The first cluster, C5,
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called “enabling digital culture,” with a frequency of 18 occurrences, is
formed by the keywords digital culture (8), curriculum (5), and media
literacy (5), and it includes 15 publications. This cluster identifies dis-
cussions concerning media contexts as online environments where
people and NPOs are active for different purposes and varying degrees
(e.g., designing specific or digital skills, offering or receiving teaching
activities, and focusing on different stakeholders). Petranova et al.,
[151] is a representative paper discussing projects that have signifi-
cantly contributed to the media education of citizens or selected popu-
lation groups by focusing on extracurricular, non-formal education
systems implemented by companies and NPOs. Interestingly, they
summarize different areas and types of literacy, such as critical analysis
of media content, digital and information, film, news and reading,
Internet and online safety, digital games, and media communication. A
second cluster, C6, called “enabling digital volunteering,” with a fre-
quency of 18 occurrences, includes the keywords volunteer (7), survey
(6), and crowdsourcing (5), and it is related to 11 papers. This cluster
focuses on discussions examining the impact of digital technologies
concerning crowdsourcing work and volunteer participation. Also,
further attention is given to the dynamic changes of NPOs, the gover-
nance of online crowdsourcing, and cultural or sensitive aspects such as
the motivations related to online participation. A representative article
by Alam and Campbell [133] investigates online projects without
monetary compensation and volunteer work in some NPOs, and it also
discusses mechanisms for ongoing participation. This study analyzes the
motivations of high-performing volunteers, which usually support NPOs
in data and knowledge shaping, in addition to developing norms and
social roles for participation in those NPOs. A third cluster, C7, called
“leveraging data,” with a frequency of 17 occurrences, is formed by the
keywords artificial intelligence (6), public health (6), and data protection
(5) and includes 11 papers. This cluster focuses on the discussions
concerning the increasing use of artificial intelligence for managing and
analyzing personal and more generic data of groups of citizens, com-
munities, or large populations. Hafen [152] is a representative paper
analyzing personalized health research by focusing on NPOs working
with personal data. The study reveals that those DT initiatives could
offer improved precision health and limit the socio-economic asymme-
tries in a digital society. Specifically, citizens could benefit from the
intellectual and economic value of the data they can control since a
governance and trust framework for data sharing and donation is
developed by those organizations. A fourth cluster, C8, called “enabling
digital health,” with a frequency of 21 occurrences, includes the key-
words digital health (10), public-private sector partnership (6), and hospitals
(5) and 11 articles. In contrast to the previous cluster, which is mainly
based on the relevance of data usage, this cluster concerns discussions
based on the collaborations of organizations committed to public health
services and developing digital health. Specifically, attention is given to
the design of online healthcare trials and services, the development of
healthcare websites and digital health ecosystems, and complementary
aspects such as improving the civil well-being status or providing more
efficient and cost-effective services. A representative article is
Ratanjee-Vanmali et al., [153], focusing on an NPO providing online
hearing healthcare. This study examines the result of some free online
digit-in-noise tests, investigating the interactions between patients and
audiologists. Interestingly, NPOs and other institutional providers could
offer initial services to detect, counsel and support citizens through an
initial engagement process by employing Internet-connected devices.
Then, the authors suggest that hybrid modes combining online,
face-to-face, synchronous, and asynchronous sessions could enhance
health service delivery. Finally, a fifth cluster, C9, called “enabling in-
clusive and digital education,” exhibits a frequency of 37 occurrences
and borders on the emerging or declining themes quadrant. This cluster
includes the keywords education (16), open access (10), and publishing (6)
and it is related to 18 papers. It focuses on the discussion concerning the
use of digital technologies for educative purposes, considering the
changing needs of the new generations, as well as concerning the
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provision of digital products (e.g., software, ecosystems) for NPOs sup-
porting people with disabilities. Furthermore, other discussions examine
some issues concerning e-publishing in terms of open access to sources,
for-profit, public, and nonprofit perspectives, or library and copyright
management. Gasca-Hurtado et al., [154] is a representative paper
studying an alternative methodological structure designed to gamify
educational environments. Specifically, their research focuses on
gamification for developing software products to benefit an NPO sup-
porting deaf and hard-of-hearing people. To summarize, the topics
presented in this quadrant are highly developed and isolated.

The emerging or declining themes quadrant consists of three clusters
(see Fig. 7). By advancing examinations, we recognized two clusters that
we considered to be labeled as “emerging.” These clusters represent
some emerging discussions (as they align in problematizations and
expand evidence from previous investigations [34,36,37]), especially
concerning the variety of NPOs, their resource availability, and the di-
versity of the social services they offer [155,156]. In contrast, a third
cluster, which is more stable than the two others, is more centrally
positioned with respect to the thematic map. Thus, it could be deemed
weakly declining by further assessing the distribution of the publications
(as in Fig. 8). The first cluster, C10, called “developing e-learning,” with
a frequency of 15 occurrences, is formed by the keywords e-learning (10)
and collaboration (5). This cluster is related to nine articles only, the
smallest number of publications displayed in the thematic map (see
Fig. 8). Compared with previous clusters, it highlights the commitment
of NPOs to developing online classes, such as training courses for college
enrolment and learning platforms for agricultural workers, at the same
time also developing online social activism. A representative paper by
Brusk and Engstrom [157] discusses a collaborative transmedia project
developed by two NPOs that partly shared their resources to develop a
digital game. Specifically, this initiative is intended to promote shared
cultural experience through radio episodes and foster inclusivity, since
those NPOs developed a tailored strategy. A second cluster, C11, called
“enhancing nonprofit journalism,” with a frequency of 15 occurrences, is
represented by the keywords nonprofit journalism (9) and analytics (6),
and it contains 11 articles. This cluster focuses again on nonprofit
journalism, and in contrast to the previous discussion, this is not strongly
related to technological aspects. Specifically, attention is given to the
impact of journalism in some communities, civic contributions, profes-
sional norms, view of the journalistic mission, or measure of evaluations.
However, further authors analyze some data analytics techniques for
developing strategies based on customers’ behavior or investigate the
financial statements of these NPOs [158]. Shin [159] is a representative
article studying nonprofit news outlets from various local NPOs. Inter-
estingly, the study suggests expanding the definition of measurable
journalism by providing an overview of audience analytics and
effect-oriented metrics (i.e., audience awareness, public discourse, and
public policy). A third cluster, C12, called “bridging the digital divide,”
with a frequency of 48 occurrences, is based on keywords such as digital
divide (30), digital literacy (7), and homeless (6), and it refers to 24 papers.
Considering that these papers are distributed over two decades (as Fig. 8
shows), this cluster does not represent emerging themes. In particular, it
focuses on issues concerning digital culture to a broader extent. For
example, some discussions analyze the impact of digital technology
adoption on organizational and societal changes [160]. Some others
explore the capacity to access infrastructure that can enhance society,
creating opportunities rather than establishing barriers and causing a
divide among the population [161]. A representative article is Woelfer
and Hendry [162], discussing new cultural frontiers into which ubiq-
uitous computing could diffuse. It explores some homeless communities
supported by some NPOs. Interestingly, these authors seek to foresee the
consequences of pervasive digital media and communications access,
also exploring how those NPOs prepare them by considering their
vulnerable conditions.

Finally, five clusters are populated by the basic and transversal themes
quadrant (see Fig. 7). In general, the keywords contributing to the
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definitions of these clusters outline some basic themes that confirm the
findings of previous research focused on DT in NPOs [37,40-43]. These
themes are important for the research domain and could be applied to
different research areas. The first cluster, C13, called “enabling digita-
lized channels,” with a frequency of 227 occurrences, includes the
keywords nonprofit organizations (91), social media (33), and digital
platforms (15). It represents the largest cluster of the thematic map (see
Fig. 7), and it includes 79 articles. This cluster focuses on heterogeneous
purposes concerning different nonprofit aims fostered by adopting social
media and digital ecosystems. For example, some discussions concern
groups and targets of NPOs’ campaigns on Facebook, the psychology of
social media engagement, web-based communication, digital public
relations for social services provisions, immigrant-focused communities
using Twitter, social networks, and political ties. Kim et al., [163] is a
representative article analyzing digital media in relation to anonymous
political campaigns and foreign interference in some political elections.
The authors provide insights concerning some regulatory policy and
normative implications by focusing on the aspects contributing to the
prevalence of such divisive campaigns by anonymous groups on digital
media (including NPOs). A second cluster, C14, called “enabling orga-
nizational and social development,” with a frequency of 72 occurrences,
is formed by the keywords digital transformation (42), business models
(13), and preservation (6), and it includes 28 papers. This cluster focuses
primarily on DT initiatives fostered by NPOs for innovative and social
development purposes. In particular, attention is given to the impact of
such initiatives on the business model of NPOs, economic relations and
strategic capabilities, regulation evolution, and the development of
collaborations and partnerships. Among the representative papers,
Popkova and Sergi [164] explore the imbalance of social entrepre-
neurship in Russia and Asian countries regarding the social services
market (focusing on nonprofit, volunteer, and charity organizations).
Then they discuss DT initiatives as a recent tendency to the development
of social entrepreneurship in those countries. In comparison, Jorge et al.,
[165] study the implementation, use, and value creation of social media
platforms of a small NPO, considering this as the first step of every DT
project of NPOs. Machado et al., [166] discuss the DT in the construction
industry in relation to the macro adoption of ICT and regulation of
building information modeling promoted by some governments and
NPOs. A third cluster, C15, called “exploiting the Internet,” with a fre-
quency of 60 occurrences, is formed by the keywords ICT (36), Internet
(11), and e-government (7), and it is related to 22 articles. Some repre-
sentative discussions in this cluster concern the “shared” digital econ-
omy, the implications of the Internet for people with disabilities, and the
impact of the use of the Internet on the relationships between NPOs,
government, and public benefit organizations. For example,
Zekanovic-Korona and Grzunov [167] explore the shared economy and
its advantages and disadvantages, focusing on the aspects that increase
value, such as sharing information about assets (goods, knowledge, and
services). In comparison, Chiner et al., [168] analyze Internet safety and
the risks, focusing on an NPO working with people with developmental
and intellectual disabilities. They suggest that these NPOs should
develop training programs involving caregivers and family members in
addition to people with intellectual disabilities. The fourth cluster, C16,
called “covid-19,” with a frequency of 26 occurrences, is based on the
keywords covid-19 (13), engagement (8), and digital communication (5),
and it is related to 10 papers. This cluster focuses on DT initiatives in
NPOs concerning their engagement to support society in overcoming the
challenges triggered by the COVID-19 pandemic. Among others, some
representative discussions concern the contribution of NPOs to the
adoption of telework and digital tools by organizations and employees,
the nature of nonprofit service innovation supporting youth during
COVID-19, or telemedicine services in higher education. For example,
Raghavan et al., [71] examine the impact of COVID-19 on organizations
and employees across public, private, and nonprofit sectors, seeking to
recognize the more pervasive long-term changes across sectors. Inter-
estingly, further investigations are suggested concerning the work
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processes of NPOs, the adoption rate of telework, and digitalization
across sectors, especially considering that NPOs are heterogeneous and
operate differently than other organizations. Finally, the fifth cluster,
C17, called “developing digital libraries,” with a frequency of 29 oc-
currences, includes the keywords digital libraries (16), civic engagement
(8), and conferences (5), and it is related to 17 articles. This last cluster
overlaps with the emerging or declining themes quadrant (see Fig. 7).
Considering the keywords representing this cluster, it appears that some
discussions are mostly related to a basic theme (represented by civic
engagement). In contrast, other discussions could be related to declining
themes, according to the results of previous studies and Fig. 8 (i.e.,
represented by the other two keywords). Thus, some representative
discussions of this cluster concern the commitment of some NPOs to
engage students using the geospatial web to develop digital content,
such as mapping the local history and the production of media as a
transformative action for supporting youth-based communities. For
example, Sieber et al., [169] investigate how public participation
enabled by geoweb environments affects how citizens and NPOs could
communicate with the state on environmental issues relating to their
lives. Interestingly, their findings reveal existing digital inequalities and
other issues concerning the participation process.

5. Discussion

In line with the purpose of this research and given the approach used
to develop a comprehensive and quantitative overview of the DT con-
versation focused on NPOs, we benchmark our findings against previous
studies [26,37,41,42,60,77] and reasoning on themes, conceptual re-
lationships, and research areas found at the intersection of IS studies and
NPS studies [126]. By leveraging the previous statistical calculations, we
were able to review the different themes emerging from the entire
collection. Consequently, we advance in reasoning on such evidence and
representative discussions contributing to advance inter-disciplinary
understanding [24].

Compared with other bibliographic approaches [138], our results are
based on the principle that the higher the frequency of common key-
words between two documents, the closer the relationship between
those units is [114]. In our study, the similarity between articles was
established through the overlap in their keywords, with the co-word
metric functioning as the bibliometric technique. Authors’ keywords
were used as the unit of analysis, and we employed network analysis
(co-words) and thematic mapping (thematic map) as the statistical
techniques [56]. This quantitative approach allowed us to identify and
visualize clusters of research themes based on keyword co-occurrences,
providing a comprehensive overview of the field [67]. From this
perspective, we were able to consider different disciplines in the ana-
lyses (as an interdisciplinary approach [126,170]) while identifying
areas of thematic convergence (offering granularity in the analysis and
making it possible to map such a field [138,171,172]).

Accordingly, the result of our bibliometric analysis shows a growing
interest in the scientific conversation discussing DT in NPOs, at the same
time emphasizing the need for theorization that considers the specific-
ities of the NPS as limited evidence emerges on the factors influencing
the success of DT initiatives in NPOs. The present study shows that
various organizations are involved in the DT discussion together with
some NPOs, potentially representing a driver aspect for the advance-
ment of DT in NPOs [37,40]. In this regard, compared to previous
research, we observe other explicit partnerships or collaborations, such
as business ventures [173] and social enterprises [174], characterizing
some discussions. Thus, drawing on Chang et al.’s [175] assumptions,
we claim that this aspect further highlights the need for some NPOs to
change their organizational form to preserve their financial sustain-
ability for accomplishing their social missions (thus potentially affecting
the frame upon which conversation on DT advances in the NPOs
context).

In particular, our analysis identifies several thematic clusters
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representing areas of interest in DT research in NPOs. Among these
emerged themes concerning the adoption of digital technologies to
improve NPOs’ communication with stakeholders, relationship man-
agement, digitalization of services (for supporting people as well as
people-centered), organizational development initiatives, dependence
on external funding, and strong presence of volunteers (assuming
various roles and focus within the conversation). Moreover, thematic
clusters summarize and link activities, dynamics, and processes that
NPOs undertake, along with DT initiatives to achieve their goals,
providing bases to develop concepts and models that integrate knowl-
edge beyond the boundaries of a single discipline (for studying DT in
NPOs).

In addition, our analysis identifies key clusters and their associated
keywords, while providing an understanding of the evolution of these
themes over time [54-56]. We use this foundation to delve deeper into
the areas where the DT discussions are most active and to frame a more
holistic and contextualized interdisciplinary perspective for studying DT
in NPOs by proposing a revised thematic map (see Fig. 9). We use the
thematic map as a tool for synthesizing insights by leveraging the stra-
tegic logic and thematic evolution understanding that it offers, drawing
on Figs. 7 and 8. Accordingly, we develop Fig. 9 to propose a strategic
lens for setting frameworks for future investigations and practical ap-
plications; at the same time, we use it to suggest future research di-
rections expanding upon people-centered factors, nonprofit-related
problematization themes, and key dynamics of DT within NPOs [22,23,
80]. In particular, by focusing on the value dimensions of DT and
human-factor themes that characterize such a conversation in the
context of NPOs, we argue that the debate is active primarily in three
areas of investigation, presumably increased due to the challenges
triggered by the COVID-19 pandemic. We labeled these three main areas
by adopting an interdisciplinary logic that intersects the IS and NPS
fields of study: digital channels, digital education, and digital society
(each one highlighting the nuances of certain themes and their impli-
cations for NPOs, while reflecting the thematic concentrations and in-
terconnections of the respective clusters) [24].

Specifically, one area concerns discussions about “digital channels”,
including the digitalization of communications and interactions at
different levels and extents [176,177], and introducing aspects relating
to artificial intelligence and analytics tools [152], blockchain technol-
ogy and smart contracts [144], and the Internet of Things technology
[173]. We label this area “digital channels,” recognizing its focus on
elements representing in particular some value of DT within NPOs. This
direction emphasizes the scientific attention placed to how digital tools
and technologies enhance communication, enable transactional path-
ways, and reorganize operations, reinforcing their role in driving value
through efficient and innovative connections. A second area concerns
discussions focused on “digital education”, both in terms of skills and
competencies in the use of digital tools [151], as well as in enabling
digitalized teaching, courses, lessons, training [154], and
knowledge-sharing aspects [167,178]. The term “digital education” is
assigned to this area to reflect its exploration of certain people-centered
factors and the development of skills and competencies through digital
platforms. It problematizes how digital education can address
NPO-specific challenges by fostering accessible, scalable learning envi-
ronments and facilitating knowledge dissemination tailored to diverse
needs. Finally, a third area concerns discussions related to a “digital
society,” including themes such as the digital divide, digital inclusion,
digital health, crowdfunding, homeless care, charity, and digital security
[71,152-154]. This area is labeled “digital society” to acknowledge its
focus on nonprofit-related problematization themes and key dynamics
of DT within NPOs. It refers to human-centric themes such as inclusivity,
equity, and security, highlighting how NPOs adopt digital solutions to
respond to societal challenges while prioritizing mission-driven and
community-oriented objectives.

To summarize, drawing on this understanding, we develop Fig. 9,
where the previous thematic map (see Fig. 7) is redesigned by showing
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Fig. 9. Revised thematic map in which the clusters are colored on the basis of the area of investigation (the number of papers belonging to each cluster in brackets).

every cluster labeled with the identified name and colored on the basis
of the area of investigation to which it belongs. In Fig. 9, we also report
the number of papers belonging to each cluster in brackets. Thus, for
each of these three areas, we sought to suggest some future directions (in
accordance with the strategic analysis based on the thematic map and
the relative clusters (see Table 6)) that could contribute to supporting
research development toward a better understanding of the factors
influencing the operationalization of DT initiatives in NPOs.

6. Conclusions

This article contributes to the literature examining organizations’
unequal development and digital presence by performing a literature
analysis of the papers discussing the digital transformation debate in
nonprofit organizations closely. To this end, it provides a bibliometric
analysis to examine the evolutionary trend of this specific stream of
research. Based on 586 contributions, we first developed a performance
analysis and then a science mapping analysis [55,65,66]. The descrip-
tive analysis depicts the growing interest in DT research in NPOs. In
particular, a significant impact is assigned to the last five years, with
approximately 50 % of the total number of papers in the local dataset
(286 of 586). Also, among the 462 sources included in our dataset, this
study reveals that only 19 conference proceedings, one book chapter,
and 15 journal articles are directly connected to a source that is relevant
to the IS field of study (considering all available and recommended
sources on the AIS (e-Library) repository, as well as the 21 top- and
second-tier IS journals, as suggested by Lowry et al., [128]. We then
performed a co-word analysis based on the authors’ keyword
co-occurrences. We analyzed the 41 most frequent keywords and then
described the resulting network of the co-occurrences in relation to their
clusters. Finally, we focused on the thematic map to recognize the topics
summarizing the debate, identifying gaps and research priorities for
proposing an interdisciplinary understanding of DT in NPOs [22-24,80].

As a result, we highlighted multiple research themes related to the
specific context of NPOs, providing insights into the evolution of these
themes and their relevance and relations [57]. Specifically, we described
some novel discussions based on the different allocations of themes in
the thematic map [115]. We recognized some recurring topics that are
pertinent to the NPS discipline [37,41,42] and highlighted themes
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concerning NPOs that have not yet appeared. For example, we identified
other forms of collaboration or partnerships between different organi-
zations in addition to NPOs [173,174] (related to the DT debate). In
contrast to previous studies, we recognized additional themes in the
conversation introducing artificial intelligence, the Internet of Things,
and blockchain technologies and further problematizations concerning
more advanced analytics tools and their use [144,151,173]. Further-
more, the different analyses show that, as far as NPOs are concerned, the
DT debate has been affected significantly by the need to manage un-
certainty and unexpected events triggered by the COVID-19 pandemic
[179,180]. Finally, by bridging insights from information systems and
nonprofit studies disciplines, we defined three main areas of investiga-
tion that seem significant yet still underdeveloped to conceptualize
theoretical diversity (considering the mutual analysis of all the key-
words in a cluster) emphasizing people-centered factors,
nonprofit-related problematization themes, and key dynamics of DT
within NPOs [22-24,80]. Named with representative labels that would
stress the relevance given to certain nonprofit objectives, civil and social
aspects, and interconnection within the DT conversation, this research
propose assumptions and future directions based on an overarching
categorization of the debate, recognizing specific areas of scientific in-
terest in the commitment of NPOs to leverage DT initiatives as “digital
channels,” “digital education,” and “digital society” purposes.

6.1. Implications for research and practice

This research investigates whether the existing literature sufficiently
supports the analysis and advancement of the DT debate in relation to
NPOs. The aim is to extend the understanding of DT along specific lines
of inquiry [42,60], such as exploring new frontiers through a nexus of
change and considering the diversity of DT applications [25,47,48].
Drawing on Vial’s [13] definition of DT, this research highlights the
unique challenges and nuances of NPOs, shifting the analytical lens from
a predominantly for-profit perspective to a nonprofit-centered approach
enriched by the distinct characteristics of NPOs. These unique traits (as
components and themes characterizing such a conversation), including
mission-driven objectives, resource constraints, and volunteer-based
operations, significantly shape the way NPOs engage with and imple-
ment DT.
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Table 6
Future research directions based on the thematic map (see Fig. 7 and Fig. 9).

Area of Future research directions

investigation

Digital
Channels

1. How NPOs can efficiently manage the use of digital channels for
collecting and sharing information, balancing operative, strategic
and financial needs.

2. How NPOs can exploit web technologies in order to improve their
visibility among different stakeholders, and how those technologies
can support grant opportunities.

3. How NPOs can exploit digital collaboration in order to foster the
engagement and participation of external actors creating or
expanding their communities (e.g. handling different issues
concerning the management of the traditional vs hybrid
community).

4. How Al can bring value to NPOs acting in different sectors, always
taking into consideration financial constraints.

5. How social media can affect or transform the coordination
routines of NPOs.

6. How digital technologies affect the NPOs’ operations (e.g.
teleworking), support the discovery of new business opportunities,
and foster long-term changes.

1. How NPOs can exploit digital technologies to foster competence
(not only digital) acquisition for internal actors and citizens or
selected population groups.

2. How NPOs can use digital technology in order to overcome
limitations/constraints affecting the possibility of providing
educational processes due to users’ disability (user side) or users
living in rural areas (location side).

3. How NPOs can provide and promote online courses to improve
awareness about specific social challenges, such as circular economy,
sustainability, diversity and inclusion issues.

4. How citizens’ use of geoweb applications influences NPOs’
operations, specifically those focused on civic issues and relations
with governmental institutions.

1. How NPOs adopt digital technology to change their value
proposition intentionally.

2. How NPOs can exploit new digital technologies to enhance
crowdsourcing work and volunteer participation.

3. How can NPOs redefine their collaboration through the use of
digital technologies to provide public health services and develop
digital health.

4. How NPOs can deal with the financial aspects concerning the core
activities (e.g., journalism), looking to reach a good balance between
the market perspective (focused on satisfying the financial/economic
needs) and the mission perspective (e.g., emphasizing the
journalistic mission and adopting a democratic approach for
producing the contents).

5. How can NPOs contribute to reducing the digital divide
phenomenon, not only from the infrastructure point of view but
mainly considering services availability and competence needed for
proper usage (reducing, for example, digital inequality).

6. How digital technology can enhance innovative and social
development aims for NPOs

7. How can Internet service affect and reshape the relationships among NPOs and
other institutions such as for-profit organizations, governments, and public
benefit organizations, and which new aspects need to be taken into consideration
(e.g., Internet safety and risk).

Digital
Education

Digital
Society

The bibliometric approach adopted in this study provides a
comprehensive quantitative analysis [55,56,65-67], identifying trends
and gaps often overlooked by the more fragmented perspectives of
qualitative approaches [66]. By integrating diverse sources, including
conference proceedings and book chapters [108,109], this research
develops an understanding of DT in the NPO context and opens avenues
for exploring underrepresented and emerging themes (considering the
restricted publishing timeframe associated with such sources). The
interdisciplinary nature of this research positions it at the intersection of
IS studies and NPS studies, fostering conceptual interdisciplinary over-
lap that enriches both fields [24]. This cross-disciplinary approach is
particularly valuable for addressing complex phenomena like DT, where
the interplay of technological, organizational, and societal dimensions
intersects [22,23].

A distinctive contribution of this paper is represented by the future
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research directions distributed among the three main groups of clusters,
as detailed in Table 6, highlighting several aspects requiring further
investigation to progress examinations on the two topics (e.g., objects of
interest) under study (DT and NPOs). Additionally, the study’s thematic
mapping identifies areas of convergence across disciplines [139,140],
progressing the scholarly conversation and providing a granular view of
this evolving research conversation [136,141,142]), given the concep-
tual and manual analysis of the most representative documents included
in the different clusters [67,68]. These directions could be integrated by
deeper investigation into specific disciplines, communities, or groups of
interest [126,138,181]. For instance, conducting historiography ana-
lyses to identify seminal papers within relevant thematic clusters could
enhance understanding of the intellectual and social structures shaping
DT in NPOs [65,137,182].

The implications of this research extend to both academic and
practical domains. For scholars, these findings offer a thematic analysis
and research agenda extending the understanding of DT in NPOs while
addressing theoretical and methodological gaps. By contextualizing DT
within the distinctive frameworks of NPOs, this study advances the
argument for tailoring DT strategies to align with the unique value
systems and human-centered dynamics of the nonprofit construct [24,
126] (in line with the arguments of Tarafdar and Davison [24] about
contextualizing DT within diverse organizational settings). This
perspective builds on prior explorations of NPOs and the nonprofit
construct [26,41,42,60,77] and identifies thematic convergence as a
critical step in refining the conceptual understanding of DT [136,141,
142]. Furthermore, the insights provided can help researchers explore
cross-sectoral and cross-national variations, shedding light on how
regional differences influence DT adoption in NPOs [50,62] (given the
different connotations NPOs could assume in various regions around the
globe).

From a practical standpoint, this research offers insights for decision-
makers and managers in NPOs that could support them in designing and
implementing a more effective and strategic design of their DT initia-
tives. In other words, by aligning these initiatives with the unique needs
and objectives of NPOs, DT can be leveraged to maximize operational
efficiency, enhance social impact, and ensure sustainability in nonprofit
operations [26,30]. Emerged managerial implications are that some of
the primary challenges in DT for NPOs concern the lack of resources and
dedicated know-how, resulting in relevant prerequisites for designing
and developing a DT initiative. Accordingly, particular attention should
be paid to such general unawareness among NPO operators, stressing the
importance of balancing and mitigating organizational changes and the
nature of specific social objectives of an NPO. Therefore, beyond the
cultural implications triggered by DT in the social domain, managers
and policymakers of NPOs should pay even closer attention to the in-
ternal changes and transformations impacting their operational and
organizational design (such as shifts in mindset, attitudes, and prac-
tices). For example, investment in digital technologies should also be
recognized in terms of awareness of digital tools (such as understanding
their use, importance, impact, and security), as well as the training and
skills required to enable organizational change (e.g., work adaptability,
digital inclusion). Furthermore, understanding the potential of digital
initiatives can help develop personalized and targeted fundraising
strategies by adopting analytical tools to anticipate donor behaviors. To
summarize, managers should prioritize investments in digital compe-
tencies, including training and cybersecurity, to safeguard sensitive data
and build an innovation-oriented culture that supports collaborative
practices and responsive service redesign (e.g., ensuring that staff are
adequately trained to protect the organization’s and donors’ sensitive
data while integrating new technologies and collaborative work prac-
tices for redesigning services to respond more effectively to community
needs).

Accordingly, this research emphasizes the role of strategic alignment
with social objectives. It highlights the potential of DT initiatives to
expand NPOs’ networks, improve beneficiary services, and engage new
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audiences, particularly younger generations. From this perspective, a
holistic approach is recommended for defining multi-level strategic
objectives, integrating digital tools to enhance fundraising efforts, and
anticipating donor behavior through data analytics. Moreover, fostering
collaborations between NPS operators and public administrations could
amplify social impact by optimizing resource use and addressing
persistent issues like the digital divide.

6.2. Limitations

Finally, this paper has some limitations. First, although we thor-
oughly explained the choice to use the Scopus database, we acknowl-
edge a potential limitation in this research not integrating collections
retrieved from other databases (e.g., WoS, EBSCO, ProQuest). In
particular, we acknowledge acquiring the Anglo-Saxon tropism of Sco-
pus [119] and the limitation of the heterogeneity of the sources explored
by the query and, therefore, referenced by Scopus. Future research could
extend such investigation by integrating the corpus from other data-
bases, where particular attention should be given to different levels of
reference metadata quality (in terms of raw data to be downloaded,
including the bibliographic information of the papers [122,124], as
done in the present study. This could be an opportunity to integrate the
understanding with updated data and perform a complementary study,
especially in light of the disruptive promises of artificial intelligence (AI)
technology and related applications (including generative Al), seeking
to explore further developments on such increasingly growing discus-
sion, and how this affects scholarly attention with regard to NPOs.

Second, we focused on co-word analysis, providing a preliminary
citation analysis. Therefore, at a future stage, it could be interesting to
conduct a complete citation and co-citation analysis (as further biblio-
graphic coupling techniques) to better describe the evolution of citation
patterns and identify the theoretical building blocks through the co-
citation networks. In other words, these complementary bibliometric
approaches (concerning intellectual structure investigations [65]) based
on the study of references [137] could offer additional granularity in the
analysis and make it possible to map such a field by taking articles as the
unit of analysis rather than keywords [138]. In addition, further analysis
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could consider using bibliometric methods for social structure in-
vestigations [65] focusing on the examination of specific disciplines,
communities, or groups of interest (e.g., focusing on NPOs, under-
standing could be advanced about identifying patterns concerning the
debate on DT in NPOs in certain region or group of scholars [126,138,
18101).

At the same time, further research advancements could be focusing
on additional complementary bibliometric analysis adopting mixed
techniques [56,87,90]. Among others, the multiple correspondence
analysis (MCA) can be adopted to investigate the relationship between
keywords and citations [56,87,90].

Ultimately, although this research leverages various approaches and
techniques extensively to study the conceptual structure of research on
DT and NPOs, based mainly on authors’ keywords, considering the large
number of contributions, it might be helpful to perform a computational
literature review (CLR) as a further complementary method. From this
perspective, CLR methodology enables quantitative and qualitative an-
alyses using topic modeling on extensive datasets through a top-down,
inductive strategy, offering a detailed understanding of a field [183].
Accordingly, CLR could be more fitting than systematic reviews or
meta-syntheses, and compared with bibliometric analysis, it is not
limited to focusing mainly on a quantitative exploration of research
publications. That is, CLR employs text mining and machine learning
techniques to improve the process of analyzing large volumes of data
and identifying significant trends [184] by increasing the process’s ef-
ficiency and output quality when inspecting several documents.
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List of the sets of keywords with respective frequencies for each cluster in the thematic map.

Thematic map theme

Cluster (keywords occurrences)

Keywords with respective frequencies in brackets

Motor themes (assigned four
clusters)

Niche themes (assigned five
clusters)
Thematic map theme

Emerging or declining themes
(assigned three clusters)

C1. Enabling digital operations (82)
C2. Enabling digital news (57)

C3. Empowering nonprofit aims (77)

C4. Enabling digitalized communities
and active participation (51)
C5. Enabling digital culture (18)

Cluster (keywords occurrences)

C6. Enabling digital volunteering (18)
C7. Leveraging data (17)

C8. Enabling digital health (21)

C9. Enabling inclusive and digital
education (37)

C10. Developing e-learning (15)

C11. Enhancing nonprofit journalism
(15)

C12. Bridging the digital divide (48)

Technology (34), industry (9), geographic information system (7), government (7), blockchain (5),
digital tools (5), sharing economy (5), smart city (5), textual analysis (5)

Innovation (11), digital news (10), digital journalism (8), journalism (7), public journalism (6),
digital advertising (5), entrepreneurial journalism (5), network (5)

Nonprofit (77), archiving (17), standards (13), knowledge sharing (11), open source (11), digital
data (8), digital preservation (8), foundations (7), design (6), digital infrastructure (6),
interoperability (6), service learning (6), cultural heritage (5), digital storage (5), metadata (5)
Community (14), case study (10), sustainability (9), digital marketing (8), ethnography (5), social
marketing (5)

Digital culture (8), curriculum (5), media literacy (5).

Keywords with respective frequencies in brackets

Volunteer (7), survey (6), crowdsourcing (5)

Artificial intelligence (6), public health (6), data protection (5)
Digital health (10), public-private sector partnership (6), hospitals (5)
Education (16), open access (10), publishing (6), epublishing (5)

E-learning (10), collaboration (5)
Nonprofit journalism (9), analytics (6)

Digital divide (30), digital literacy (7), homeless (6), digital inequality (5)
(continued on next page)
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(continued)
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Thematic map theme

Cluster (keywords occurrences)

Keywords with respective frequencies in brackets

Basic themes (assigned five

C13. Enabling digitalized channels (227)

Nonprofit organizations (91), social media (33), digital platforms (15), social networks (11), digital

clusters) media (10), partnership (10), charity (9), facebook (9), website (9), technology adoption (8),
communication (6), donation (6), fundraising (5), twitter (5)
C14. Enabling organizational and social Digital transformation (42), business models (13), preservation (6), social enterprise (6), business
development (72) ventures (5)
C15. Exploiting the Internet (60) Ict (36), internet (11), e-government (7), educational technology (6)
C16. Covid-19 (26) Covid-19 (13), engagement (8), digital communication (5)
C17. Developing digital libraries (29) Digital libraries (16), civic engagement (8), conferences (5)
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