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To the reader,

this volume contains the extended abstracts of the Sinergie-SIMA 2021 Management Conference,
hosted online by the University of Palermo on 10-11 June 2021.

The legitimacy of management scholars in society increasingly rests on their ability to create social
and economic value by finding solutions and offering effective and timely guidance to decision
makers in firms and institutions. This is especially true in face of the extraordinary economic,
societal, health and environmental challenges that firms and governments are currently facing
worldwide, also as a consequence of the COVID-19 pandemic.

The purpose of the Conference was to discuss about the enhancement of the intersections between
theory and managerial practice, calling attention to the many challenges to which impactful studies
about the most challenging aspects firms and managers are tackling today need to provide an
answer.

These challenges encompass the bridging of different disciplines, theories, methods, levels of
analysis and, in particular, the intersections between theory and practice.

The Conference call for papers gave the opportunity to submit either an extended abstract or a full
paper. Overall, the editorial staff received 114 extended abstracts and 52 full papers.

For the extended abstracts, the evaluation of the submissions was carried out by the Conference
Chairs and the Scientific Committee, on the basis of their consistency with the Conference topic
and/or with management studies, according to SIMA Thematic Groups. The clarity and (even
potential) relevance of the contributions were evaluated, as well.

For the full papers, the evaluation followed the peer review process, with a double-blind review
performed by two referees - university lecturers, expert about the topic - selected among SIMA and
the community of Sinergie members.

In detail, the referees applied the following criteria to evaluate the submissions:

- clarity of the research aims,

- accuracy of the methodological approach,

- consistency of the contents with the Conference topic/tracks and/or with management studies,
- contribution in terms of originality/innovativeness,

- relevance in relation to the Conference topic/tracks and/or with management studies,

- clarity of communication,

- significance of the bibliographical basis.

The peer review process resulted in full acceptance, acceptance with revisions or rejection of the
submissions. In the case of disagreement among reviewers’ evaluations, the decision was taken by
the Conference Chairs. Each work was then sent back to the Authors together with the referees’
reports to make the revisions suggested by the referees.

The evaluation process ended with the acceptance of 42 full papers and 107 extended abstracts,
which were published in two distinct volumes.

All the extended abstracts published in this volume were presented and discussed during the
Conference and published online on the web portal of Sinergie journal (www.sijm.it).



While thanking all the Authors, Chairs and participants, we hope that this volume will contribute to

advance knowledge about the enhancement of the intersections between theory and managerial
practice.

The Conference Chair and Scientific Coordination

Sandro Castaldo, Arabella Mocciaro Li Destri, Marta Ugolini, Lara Penco
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The spotty progress of neuroscience in the management fields:
evidence from bibliometrics and topic modeling techniques

MARIA CRISTINA CINICI" DANIELA BAGLIERI® ALBA MARINO* LUCA PARESCHI™

Objectives. Neuroscience has become an increasingly popular lens for studying questions of interest for
management (Becker and Cropanzano, 2010; Camerer et al., 2005; Senior et al., 2011). On the ground of the
consideration that management would be more impactful if it takes into account the complexity and multifaceted nature
of the humans (Hitt et al., 2007), scholars and researchers have found in neuroscience the ‘tools’ to understand the
roots of human decision-making and the basis of differences that naturally exist among individuals (Dimoka, 2012;
Massaro and Pecchia, 2019; Plassmann et al., 2012; Shane et al., 2020). Additionally, since neuroscience investigates
biochemical processes that directly reflect mental activity before conscious interpretation (Lindebaum and Zundel,
2013), management has derived that individuals who make decisions in social and economic contexts do not behave as
‘simple’ rational beings, and unconscious processes partially (or totally) hidden to self-conscious have much greater
relevance than previously thought.

Thanks to these novel perspectives and means, management scholars have acquired the ability to understand the
processes that guide decisions (Hannah et al., 2013), as well as those that determine moral judgment (Reimann et al.,
2012), respect for ethical norms or ability to control (or not to control) automatic impulses (Lieberman, 2007). At the
same time, some scholars have highlighted that neuroscience reductionism, which makes ontological claims about the
constitutive relationship between brain processes and human decision-making, can be problematic because “the
properties and processes that makeup one level of analysis do not strictly correspond to properties and processes
operating at another level ” (Lindebaum and Zundel, 2013: 871). Concerns about the real possibility to infer decision-
making processes from neural data (Healey and Hodgkinson, 2014) or the lack of reliability due to the considerably
smaller sample sizes than those used in traditional management research studies have risen as well (Niven and
Boorman, 2016; Ward et al., 2015).

Beyond extreme mania or skepticism toward adopting neuroscience by management, neuroscience has experienced
spotty progress in management. What is becoming clear is that neuroscience may help us unveil some of the mysteries
surrounding the human brain and, thus, the decision-making processes of managers, entrepreneurs, and consumers. At
the same time, much remains to be done as neuroscience over time has narrowed on specific approaches to
management research areas and topics as well as on particular neuroscience tools, especially functional magnetic
resonance imaging (fMRI).

Actually, little retrospective work on the evolution of neuroscience in management fields has been made so far.
Accordingly, in this paper, we address the following questions: “What are the factors that have constrained the
diffusion of neuroscience in management fields? What kind of approach should management adopt to use neuroscience
in a more impactful way? ”

Methodology. To identify the factors that have limited the progress of neuroscience in several management fields
and suggest a new approach that can overcome those limits, we will combine two methods: bibliometrics (Zupic and
Cater, 2015) and topic modeling (Hannigan et al., 2019). The use of mixed methods can provide a better understanding
of research phenomena and complex events than either approach alone (Edmondson and Mcmanus, 2007; Molina-
Azorin, 2015; Turner et al., 2017). We apply both of them with dual intent. From one side, we aim at elaborating the
results of one method with the findings from the other method; from the other side, we apply different approaches to
different inquiry components. In more detail, we use bibliometrics to map the spotty evolution of neuroscience literature
in management. We apply topic modeling to uncover the different neuroscience topics and how the interest in those
topics has evolved along the way.

We started our research by selecting the documents representing the neuroscience literature in the management
fields. We searched the areas of business, management, and economics studies from 2000 to 2020 for English articles
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and book chapters containing the keywords “neuroscien®”. We took articles and chapters from the Science Citation
Index (SCI) and Social Science Citation Index (SSCI) databases from the Web of Science Core Collection on November
11, 2020. The search strategy has produced 151 papers that represent our final sample.

Findings. We used bibliometrics to filter the pool of documents found in step 1 to more influential authors and
publications. To do so, we used a software package. We decided on VOSviewer, which is based on Van Eck and
Waltman (2006) VOS algorithm. The visualization of similarities (VOS) algorithm pictures connections between objects
(i.e., co-occurrence and citations). VOS’s objective is to provide a low-dimensional visualization in which items are
located so that the distance between any pair of objects reflects their similarity as accurately as possible (van Eck &
Waltman, 2010).

Co-authorship. We sifted through the authors to identify the most impactful of them by setting a threshold of a given
number of published documents and citations per author. Given that we sought both rigor and richness in the results,
we set a cut-off value at 3 for published manuscripts and 30 for local citations as meaningful trade-offs for the author
visualization. Of the 379 authors belonging to our sample, 28 meet the thresholds. Figure 1 shows graphically the
networks of relationships for authors as produced by VOSviewer. The map consists of four clusters of co-authors.

Cluster 1 (i.e., red-colored one) is composed of 7 authors. Smidts A. shows the highest total link strength (7
documents and 8 links). He is followed, respectively, by Yoon C. (4 documents and 9 links), Huettel S.A. (4 documents
and 7 links), Plassmann H. (4 documents and 6 links), Booksem M.A.S. (3 documents and 5 links), Dube L. (3
documents and 5 links) and Venkatraman V. (4 documents and 5 links). The themes upon which these scholars
collaborate relate to the marketing area and are specifically concerning consumer decision making and individual
preferences. Cluster 2 (i.e., the green-colored one) is composed by 5 authors. Verbeke WJIMI shows the highest total
link strength (4 documents and 4 links). He is followed, respectively, by Dietvorst R.C. (3 documents and 4 links),
Bagozzi R.P. (3 documents and 4 links), Lee N. (5 documents and 2 links) and Senior C. (3 documents and 1 links).
Within this cluster, scholars position their works are at the intersection between marketing and management area.
Actually, the focus is on customer orientation and theory of mind. Cluster 3 (i.e., the blue-colored one) is composed by
5 authors. The most impactful author of the group is Dimoka A. with 5 documents and 4 links. She is followed by
Pavlou P.A. (3 documents and 4 links), Davis F.D. (3 documents and 3 links), Riedl R. (4 documents and 4 links) and
Kenning P. (3 documents and 1 link). Scholars focus on information systems research area and their research pertain
with functional neuroimaging tools, such as FMRI or EEG. Cluster 4 (i.e., the yellow-colored one) is composed by 4
authors. Bechara A shows the highest total link strength (5 documents and 8 links). He is followed, respectively, by
Reimann M (6 documents and 4 links), Castano R (3 documents and 4 links) and Zaichkowsky J (3 documents and 3
links). Also in this cluster, the themes upon which these scholars collaborate are related to marketing area. Their
specific focus is on how customers relate to brands.

Fig. 1: Visualization of author networks
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Keywords co-occurrence

A pool of 493 authors keywords was drawn from 151 publications. A threshold of 5 was chosen as the minimum
number of occurrences of a keyword. Of the 493 authors’ keywords, 21 meet this condition. Figure 3 visualizes the co-
occurrence network of authors’ keywords. VOSviewer has grouped the keywords into five clusters. The clusters’ size
ranged from 6 items in Cluster 1 (i.e., the red-colored one) to 3 items in Cluster 5 (i.e., the yellow-colored one). The
most occurred word is “neuroscience ” (75) which is mainly used with the words “cognition” (5) and “emotions” (5). It
is followed by “consumer neuroscience” (32) that is used in association with neuromarketing (19) and neuroimaging
(5). Attention is also given to neuroscience tools, especially in terms of “fmri” (17) - which is used in association with
“organizational neuroscience” (11), “leadership” (8), “empathy” (5) and “social neuroscience” (5) - and “functional
magnetic resonance” - which is used in connection with “neuroeconomics” (12), “decision making” (7), “decision
neuroscience” (7), “emptions” (5) and “marketing” (5).
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Fig. 2: Visualization of the keywords co-occurrence
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Co-citation analysis

We also applied the VOSviewer algorithm to the publications’ network. It is broadly recognized that co-citation
analysis provides a picture of the structure of a specific research field (Boyack and Klavans, 2010). We set the
threshold at 8 local citations per publication to qualify for inclusion into a specific cluster. Of the 9,468 cited
references, 76 meet the threshold. The analysis resulted in the creation of three major clusters, as depicted in Figure 3.
Cluster 1 (i.e., the red-colored one) is the largest one. It is located at the left of the picture and composed of 35
documents published between 2002 and 2015. The most connected publications are Knutson, Rick, Wimmer, Prelec,
and Loewenstein, 2007 (total link strength 368), Ariely and Berns, 2010 (total link strength 337) and Poldrack, 2006
(total link strength 327). This cluster’s main themes relate to the marketing research area, and particularly, scholars
mainly focus on consumer behavior, neuroimaging, and brand.

Cluster 2 (i.e., the green-colored one) is located at the middle of the picture and composed of 22 documents
published between 1979 and 2010. The most connected ones are Lee, Broderick and Chamberlain, 2007 (total link
strength 263), Camerer, Loewenstein and Prelec, 2005 (total link strength 247) and Hedgcock and Rao, 2009 (total link
strength 172). This cluster’s main themes relate to economics and information systems research area and particularly,
scholars focus on rationality and human brain.

Cluster 3 (i.e., the blue-colored one) is the least dense cluster in terms of the number of publications and
connections. It is located at the right of the picture and composed of 19 items. The most connected ones are Becker,
Cropanzano and Sanfey, 2011 (total link strength 269), Senior, Lee and Butler, 2011 (total link strength 210), and
Lieberman, 2007(total link strength 204). This cluster’s main themes concern organization and management theories
and specifically relate to cognition, emotions, and leadership.

Fig. 3: The co-citation analysis by publication titles
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Topic Modeling. Eventually, we delved into the documents’ content by adopting topic modeling techniques. Topic
modeling analysed publications and automatically identified words that co-occur in the same document more often that
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it would happen by chance. Our sample consisted of 616,417 words. The longest paper was made of 10,719 words. To
identify the main topics of neuroscience literature, we relied on MITAO (Heibi et al., 2019), a Python based user
friendly interface developed at the University of Bologna, that relies on the NLTK and Gensim libraries, which are
regularly used to perform topic modeling (Hannigan et al., 2019).

Topic 1 - Neuroscience contribution to management fields. This is the most diffused topic in the sample documents
and refers to the general added-value of neuroscience research methods, theories and paradigms within management
scholarship. Accordingly, the most used words shaping the meaning of this topic are “brain”, “research” and
“neuroscience” and documents that focused on it address themes related to marketing (e.g., Lee et al., 2007),
economics (e.g., Martins, 2011; Pykett, 2013), and organization (e.g., Guyard and Kaun, 2018).

Topic 2 - Decision-making. This is the topic explicitly concerned with the decision-making process. As this regards,
neuroscience lens is used to (a) uncover the hemispheres of the brain that are involved in the cognitive processes et al.,
2015); (b) to introduce eye tracking as an insightful experimental tool for digging deeper in the process of acquiring
and treating information (Zuschke, 2020); and (c) to examine how achievement priming influences individual cognition
leading to changes in individual behavior (Minas et al., 2018). Again “brain” is one of the most used words used in this
topic and it is associated with words that explicitly concern decision making such as “data”, “information” and
“decision”.

Topic 3 - Brand. The third topic relates to issues such as communication and brand. Specifically, the studies that
are mainly composed of this topic focus on (a) single-neuron approach to effectively communicate with consumers
(Cerf et al., 2015); (b) the psychological and neurophysiological mechanisms of how consumers relate to their beloved
brands (Chen et al., 2015; Plassmann et al., 2012); and (c) neural measurements to predict future choices of consumer
products (Telpaz et al., 2015). The words that mostly contribute to shaping this topic are “brand”, “study”, “neural”,
“consumer ”, “choice” and “responses”.

Topic 4 - Organizations. In the documents mainly constituted by the topic concerning organizational neuroscience,
the authors pose two different kinds of questions: (1) To what extent does neuroscience inform organizational research?
(Lindebaum, 2016; Waldman et al., 2019); (2) Does brain activity examination allow to uncover what causes and
constitutes ‘good’ leadership? (Lindebaum and Zundel, 2013; Waldman et al., 2011). In answering those questions,
authors use words such as “brain”, “research”, “neuroscience”, “organizational”, “leadership”, “study”,
“participants”, “human”, “activity” and “behavior”. Interestingly, “gender” appears as the last word depicting this
topic, thus delineating an emerging interest toward this research area.

Topic 5 - Consumer neuroscience. Topic number 5 deals with customer neuroscience. Specifically, documents that
are mainly composed of this topic look at: (a) the effect of curiosity on indulgent consumption (Wiggin et al., 2019); (b)
the neural processes that underlie group creativity (Paulus et al., 2010); and (c) how cognitive neuroscience
contributes physiologically to adult learning (Hagen and Park, 2016). Accordingly, the most used words are
“research”, “brain”, “cognitive”, “neuroscience”, ‘“social”, ‘“data”, “tools”, “curiosity”, “studies” and
“information .

Topic 6 - FMRI. Topic 6 focuses on functional Magnetic Resonance Imaging (fMRI) that is the most frequently
employed procedure in neuroscience studies. Documents mostly composed by this topic: (a) outline the set of guidelines
for conducting functional Magnetic Resonance Imaging (fMRI) studies in social science (Dimoka, 2012) and (b)
represent tool applications (Dimoka, 2010; Shane et al., 2020). The most used words to represent the topic are “trust”,
“distrust”, “data”, “studies”, “subjects”, “processes” and “intelligence” but also words more connected to brain
science such as “cognitive ”, “mental ” and “cortex”.

Topic 7 - Leadership. Topic 7 concentrates on culture and leadership. Works built upon this topic relate such as to
leaders’ complexity and adaptability (Hannah et al., 2013), inspirational leaders (Molenberghs et al., 2017) and
transformational and adaptive leadership (M. Juhro and Farid Aulia, 2018). Most used words are ‘“brain”,
“research”, “leadership”, “neuroscience”, “study”, “neural ”, “group”, “leader”, “cultural” and “culture”.

Topic 8 - Emotional Intelligence. This is the least diffused topic among sampled documents. Researchers grounding
their work on this topic concentrate on emotional intelligence and, specifically, on the need of leaders for emotional
intelligence (Antonakis et al., 2009) and the role of emotions in decision-making (Hedgcock and Rao, 2009; Rampl et
al., 2016). Accordingly, the most used words are “emotional ”, “activation”, “emotion”, “leadership”, “intelligence”
and “choice”.

We went further and analyzed to what extent the eight selected topics developed over the different management
fields. On the ground of the bibliometrics results, which depicted in the previous section essentially uncover the three
different research areas around which neuroscience literature has developed, we attributed the documents to one of the
following categories: (a) marketing; (b) economics & information system; and (c) management & organization. We
conducted this phase drawing from the 2018 Academic Journal Guide of the Chartered Association of Business
Schools. For journals that were not listed in the guide, we consider the description declared on the websites. For
journals not clearly classifiable because oriented to general management thematic or simply sectorial thematic, we
deemed the articles’ content itself.

We thus obtained that in our sample (a) 60 documents are related to management and organization area (M&O)
(total counts of citation are equal to 1,387; average citations per document is equal to 23,11); (b) 57 documents are
related to marketing area (MKT) (total counts of citations are equal to 1,785; average citations per document is equal
to 31,875); (c) 27 documents are related to economics and information systems (E&IS) (total counts of citations are
equal to 848; average citations per document is equal to 31,4).
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As regards the average use topics by each research area, Figure 4 reveals that research on E&IS mostly
concentrates on topic 1, namely neuroscience contribution to management fields. Whereas M & M&O emphasized topic
4, namely organizations, MKT primarily focused on topic 2, namely, decision-making, and topic 3, namely brand.
Additionally, it is worth noting that E&IS is completely absent in topic 7, that is, leadership.

Fig. 7: The average use of topics by research area
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Research limits. Besides making important contributions to the extant research, the present study has some
limitations derived from the methodological choice we made. The sample selection was based on keyword searches,
which may have reduced the search scope. However, although increasing the number of keywords could have improved
the sample’s content, there is a flip side to the coin. It would have also added noise and made the sample progressively
difficult to manage and analyze. Additionally, more investigation and reflections should be devoted to the proposed
integrated approach between management and neuroscience so as to replace the reductionist one.

Originality of the study. This research makes a theoretical contribution to neuroscience literature in two
directions. Eventually, our review finds that despite come calls to change course, the strict adherence to established
neuroscience approaches has left the branch of neuroscience literature unable to impact management. This outcome is
then useful to scholars who want to recognize potential new topics and gaps that may help formulate new research
questions and position their work in the literature. It is also useful as it drives us to suggest a new integrative approach
to adopting neuroscience in management research. Furthermore, the present research makes a methodological
contribution as it suggests the combination of different methods to each paper’s goal. In so doing, our paper adds to
existing reviews on neuroscience, such as by the recently published Management Research Review (Chattopadhyay,
2020), in terms of the number of sampled documents and methods used to analyze them.

Key words: neuroscience; management; bibliometrics; co-citation analysis; topic modeling.
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