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Abstract: In recent years, several organizations have implemented interventions aimed at integrating
work processes and bridging network clusters. These are often permeated by different assumptions
regarding clusters in organizational settings. There are concerns about the formation of silos and
structural barriers to communication across the formal and informal network structures. Conversely,
network clusters are regarded as spaces of local social reinforcement from which innovation ideas
may emerge. Although terminologically and functionally different, they share some common features
insofar as organizational behavior is concerned and the production of artifacts that fulfill organizational
goals. The present scoping review presents an analysis of the literature on organizational silos while
investigating attempts to bridge network clusters. Based on the search results, 40 studies were
included in the analysis of the findings; of these, 20 were empirical studies and were included in
a further quantitative analysis of methods and findings. We identified patterns of definitions of
silos and variation in terms of aims, variables, and methods used to evaluate interventions among
the heterogeneous studies. Special attention was dedicated to the role of consequences of siloed
organizational behavior. We conclude that silos comprise barriers to achieving organizational goals
insofar as they pose a threat to internal cooperation.
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1. Introduction

Most applications of complexity theory in the organizational field assume that increases in
environmental complexity usually require that organizations facilitate variation and interaction across
formal levels and borders [1]. However, organizational research has also demonstrated that there is a
complex relationship between formal structures and informal webs of interaction in organizational
settings [2]. The emergent and evolving structure of webs of interactions is called networks in
complexity studies [3]. Emergence is an important property of a social network, often leading to the
formation of clusters. Interestingly, clusters are often labelled as “silos” [4,5], which is a term that
implies different perceptions of value, namely a negative one, in many organizational discourses.

The term dates back to agricultural silos in the 1800s in Europe, which were trenches dug to
store grains during the winter. In North America, silos are understood as storage towers separating
different grains from each other [6]. Similar to their structure for storage (retention), within boundaries
of steel, wood, and cement in agriculture, organizational silos are a metaphor used to illustrate pockets
of interaction and knowledge in organizations. Within organizations, silos mean the presence of
barriers to communication and exchange. For example, organizational silos have been considered
barriers for open communication and information flow: different to their utility in separating grains,
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they possess negative effects insofar as they separate employees, posing a problem for both small
and large businesses alike [7]. Silos are not as much a technological phenomenon as they are a
cultural phenomenon [6]. As such, they encompass a multi-perspective approach: organizational
decision-making and socio-cognitive frames and economics, which are concerned with the role of
incentives (and costs) [8].

As a consequence, proposers of these sorts of silos definitions infer and advance the need for
breaking down or bridging silo structures; they are seen as the result of technical, but mostly cultural,
barriers for information flow [6]. This has generated a whole set of recommendations about how to
break down silos in organizations. Similar to their function of keeping materials completely separated
in agriculture, organizational silos prevent resources and information from being shared across an
organization [9]. Such sets of recommendations are permeated by the assumption of the existence of
silos mentalities defined as the absence of systems thinking and vision of the overall organization [10];
this type of mentality “will reduce efficiency in the overall operation, reduce morale, and may contribute
to the demise of a productive company culture” [11]. It is alleged that the silo mentality results in the
reluctance to share information and cooperate across departments. For example, Tett [12] has argued
that the financial crisis of 2007–2008 was partially caused by an extreme structural and cognitive
fragmentation of banking institutions, leading to the absence of a holistic understanding of risks in the
financial market. On the other hand, more recent research in network analysis has provided indications
of the importance of network clusters as spaces of social reinforcement necessary for the spread of
complex information and behavior change in organizations [5,13]. The findings suggest that although
the spread of complex information requires highly densely connected networks, the dissemination
of complex information and behavior change demands a balanced network structure, combining the
existence of local clusters as spaces of local interaction and wide bridges through which information
may flow. Interestingly, highly connected networks without subgroups tend to facilitate the spread of
simple information but may lack the processes of local social reinforcement necessary for the spread of
complex ideas and innovation [5].

Networks are understood as the structures of social systems. They consist of dynamic
ever-changing flows of members of system, flows of information, and availability of social reinforcement.
According to social network analysis, social reinforcement is defined as “the situation in which an
individual requires multiple prompts from neighbors before adopting an opinion or behavior” [14]
(p. 2). Thus, silos represent threats to the availability of social reinforcement, although they do not
necessarily possess negative normative values outside of the organizational literature.

The novelty of the current study rests on the transdisciplinary character of the conceptual
framework that we apply to analyze our findings. Bridging concepts from network theory and
behavioral science has the potential to provide tools to identify organizational silos and develop
interventions to facilitate information flow and cooperation.

We hereby aim at contributing to organizational research by providing a framework to analyze
silos by articulating concepts from social network analysis and cognitive-behavioral science. First,
we introduce the terms networks and clusters and place them in the encompassing organizational
literature. Next, a definition and operationalization of the concept of silo is presented. Specifically,
we regard silos as a form of boundary and in relation to the concept of metacontingency, which is a
relation between interdependent agents within an organization and the selection of their produce by
an external agent [15–17]. The third section introduces the methods of the present scoping review,
followed by the presentation of results and the discussion. We call for a behavioral analysis of systems
to provide a framework for identifying cross-functional interlocking behavioral contingencies [18]
and external events provided by the receiving system demand [16,19] that is responsible for selecting
and maintaining organizational silos. The effects of consequences contingent to individual behavior
are also considered, which can either strengthen the combined efforts to meet external demands or
compete with them by favoring incompatible patterns [20]. We conclude with some remarks on the
importance and practical implications of this work for the stakeholders of an organization.
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2. Organizational Silos: Barriers and Consequences

Network analysis is the branch of network of complexity sciences that studies emerging social
structures [21]. Although much of the work in network analysis has assumed static structures, more recent
research has demonstrated how temporality enhances the evolution of cooperation in social systems [22].
As previously mentioned, the term silo refers to subgroups in webs of interaction. In network analysis,
clustering means assigning objects to groups in a way that properties in the same group are more similar
to each other than to those in other groups [23]. In social networks, a cluster can be intuitively defined as a
“collection of individuals with dense friendship patterns internally and sparse friendships externally” [24]
(p. 56). The level of connectivity and overlap among different groups may vary but it is important to
have in mind that the terms “cluster” and clustering do not carry the same negative connotation that
silos have in organizational literature. The emergent nature of complex systems indicates the temporal
existence of subgroups. However, understanding the emerging properties of such groups, and the level
and content of connectivity demands transdisciplinary tools beyond those of network analysis. Networks
are investigated through different perspectives [25]. On one hand, there are studies that place network
structures as antecedents of individual behaviors. Those studies aim at identifying network features that
play a role as independent variables or predictors of actors’ behaviors. On the other hand, there are studies
that look at network structures as emerging consequences of interlocking behaviors. The emergence
and maintenance of network clusters may be regarded as both antecedents and consequences of human
behavior. This highlights the need for bridging network theory with behavioral sciences and cognitive
theory in order to understand silos as sociocultural phenomena.

The importance of this work lies in the different understanding and conceptualizations of the
concept of silos that are currently available in the organizational literature. In order to achieve a better
understanding of the phenomenon, it was deemed suitable to explore and classify the research on
this topic through a scoping review [26] and expand on its analysis from an organizational behavior
management approach. This is the applied branch of behavior analysis concerned with learning and
performance (organizational behavior) in organizations [27], which are herein broadly defined as based
on the product of the work of a group of people [15]. While resorting to a behavioral approach to
exchanges and flow in and across organizations, there are few publications that mention explicitly silos.
For example, the silo mentality denotes an organizational situation in which there is disjointedness
between resources and goals [28]. However, it seems advantageous for the leader or decision maker
who aims at intervening on silos within the organization to rely on an operationalized version of
exchange of information and flow of behavior.

Silos have been termed based on their functional properties [18] or their structural properties [29].
In the former case, they represent a lack of coordination that is not only sufficient, but rather
necessary for the behavioral contingencies of agents across functional areas or departments to
interlock (i.e., be interdependent) [18]. In the latter case of organizational silos as structures, silos
are able to hinder the productivity of the workers, for the structure is intended in the Weberian
view of a system of reporting relationships [29], which may only be overcome by reorganization.
Nevertheless, silos may also characterize the processes of information flow within and between units of
an organization or system. For example, Baker and colleagues analyzed the case of silo-based decision
making as a barrier for exchange and they consented to minimal feedback loops for organizational
self-correction [30]. Processes are siloed when they hinder the practices of sharing between units or
departments. These practices include the sharing of information, goals, tools, and other operations and
resources that are vital to the organization’s survival. Thus, silos represent process barriers, for they
hinder coordination and interlocking behaviors within an organization [18].

Silo effects comprise threats for the interlocking behavioral contingencies (IBCs), insofar as they
limit interdependency. Consequently, a lack of interdependency may impose a threat to the presentation
of the aggregate product (AP), especially in cases of tasks with high complexity. For example, a siloed
functioning of the different departments or business units that comprise a manufacturing organization
is not only likely to decrease communication and collaboration across the delivery of raw material,
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production, the packing and inspection unit, and the warehouse, but it may hinder the degree to
which the product of their produce is able to reach the consumer; for this is possible only thanks
to the interdependent work of all previous roles and steps, which comprises a metacontingent
relationship [31].

Lencioni [32] proposed four strategies to combat silo formations within the organization: (a) establish
a thematic goal; (b) articulate defining objectives for the thematic goal; (c) specify a set of ongoing standard
operating objectives; and (d) select metrics [33]. Silos are often considered a leadership problem; it requires
a shift from managing silos to managing systems. Notwithstanding, we advance a cognitive-behavioral
approach to silos that is able to account for the added complexity when managing not only a leadership
problem, but fundamentally a systems problem, which may be tackled from its three comprising properties:
structure, process, and function [34–36].

The reciprocal determinism model [37,38] can be effectively translated to siloing effects in an
organization, insofar as it determines (among others) organizational behavior and its management.
According to Thompson [39], cognitive/personal, environmental, and behavioral factors are necessary
and interdependent elements of a theory of social cognition and the reciprocal determinism model of
learning; without one of these parts, the whole model is doomed to fall apart. Cognitive or personal factors
include knowledge, expectations, and attitudes in the organizations. Environmental factors include social
norms, access in the organization, and influence on the encompassing physical and social environment.
Behavioral factors include skills, practice, and self-efficacy. Furthermore, this interaction between agent
and environment is included in the theory of social learning, whose organizational applications include
examining the process of employee value [40], the diffusion of market orientation [41], and leadership
to the extent that supervisors and employees think and act [42]. Thus, silos may be regarded as the
determinants of personal, environmental, and behavioral factors within the organization. In particular,
environmental factors contribute to the formation of silo structures; cognitive factors to the formation of
silo processes; and behavioral factors to the formation of silo functions. Figure 1 depicts the reciprocal
determinism model of metacontingencies adapted to the analysis of organizational silos.
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the effects of silos depending on the system property derived from the model of social learning
(callouts in bold). The metacontingency is comprised of interlocking behavioral contingencies (IBCs),
one or more aggregate product(s) (AP), and the receiving system demand. Note: C = consequence at
the individual level; CCs = cultural consequences.

A behavior analytic approach of systems gives support for the search of mechanisms that select
and maintain structures of interactions within the boundaries of specific groups, but likewise recognizes
the influence of consequences contingent to individual behaviors that constitute networks [43]. From a
selectionist standpoint, behavior is sensitive to reinforcer distribution, which influences one’s probability
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of responding in accordance with signals of accessing certain consequences [44]. Environmental events
gain their signaling functions from each individual learning history with previous consequences in
similar contexts [45]. Hence, the consistency between environmental events and the precedent behavior
influences the probability of its recurrence over time [46], and, therefore, accounts for a large proportion
of learning processes and behavioral patterns. Undervaluing the effects from behavior–consequence
functional relationship over both intra- and intergroup collaboration can lead to incomplete premises
to explain malfunctioning interactions within a system. For instance, analysis of organizational
hinderers with a restrictive focus on structure, internal demands, personal interests, and behavioral
topographies [47]. Failing to address the pivotal role of consequences at both individual and group
levels in favoring the coordination of actions across units can, therefore, hamper initiatives of either
bridging, breaking, or maintaining organizational silos.

3. Materials and Methods

The materials and methods section of this study is based on previous cases of scoping reviews
published in Societies (e.g., [48]). The literature search for the present scoping review was conducted on
6 April 2020. The following databases were interrogated: Academic Search Ultimate, Business Source Elite,
PsycINFO, Scopus, and Web of Science. Google Scholar and ResearchGate were also manually checked for
any non-indexed result. An example of how the search words were identified and combined is contained
in Box 1. In order to maintain the breadth of a scoping review and a structures search strategy, two main
search terms were resorted to: (1) silo*, which constitutes the truncated version of the terms, used both as a
singular or plural substantive (e.g., silos, siloes, silo), adjective (e.g., siloed), and verb (e.g., siloing, silo-ing);
and (2) organi$ation*, which features both truncation and a wild card encompassing both American (“z”)
and British (“s”) spelling versions. Next, the search terms were combined with the Boolean operator
“AND”. For each of the five databases, the search was performed in title, abstract, and keyword fields.
The only limiter set as a part of the search strategy was limiting the results to publications contained in
peer reviewed journals. The search strategy used in PsycINFO is reported in full in Appendix A.

Box 1. Example of the search strategy of the scoping review.

Example of the search strategy in PsycINFO:
S1: silo*.mp. (743)

S2: exp organizations/(114,398)
S3: organi?ation*.mp. (325,202)

S4: 2 or 3 (341,475)
S5: 1 and 4 (210)

S6: limit 5 to peer reviewed journal (128)

3.1. Inclusion and Exclusion Criteria

The timeframe for the inclusion of studies was limited to the last 20 years. Thus, the publications
range of inclusion ranged between 2000 and 2020. For when the term organization was included
in the search strategy, studies addressing organizational silos or any other form of siloing effect
within organizational boundaries were included in the selection criteria. We included both empirical
literature with an initial interest in identifying interventions at the organizational level and conceptual
literature aiming at grasping definitions and theoretical developments in the field. We included
conceptual, review, empirical, and experimental studies. Among empirical articles, both quantitative
and qualitative studies were included. Furthermore, we did not limit our search to any specific sector
or geographical area.

During the analysis, it became clear that some articles did not address silos in organizations or
social groups and were, therefore, excluded. Although we acknowledge that networks of cooperation
do not always correspond to formal organizational boundaries, we delimitated our search to articles
investigating silos within formal structures instead of including inter-organizational silos. We excluded
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other forms of publications such as books, book chapters, and abstracts in conference proceedings.
Moreover, we restricted our search to articles in English, thereby establishing a language delimitation.

3.2. Search Results and Analysis

The results of each of the five independent database searches were divided in the following way:
327 studies from Academic Search Ultimate, 266 studies from Business Source Elite, 127 studies from
PsycINFO, 829 studies from Scopus, and 427 studies from Web of Science. In total, 1990 search results
were found and imported in EndNote v.9.2. After duplicates were removed (819 studies), the number
of studies was reduced to 1171, which were exported to Rayyan [49] for critical appraisal.

This process was performed by the first two authors, who worked independently and with a
blind on each other’s decision of inclusion and exclusion. The appraisal was limited to the screening
of titles, abstracts, and keywords. It yielded 979 excluded studies, 68 included studies, 5 undecided,
and 99 studies for which agreement was not reached. Some of the reasons behind the decision to
exclude were wrong topic (meaning that the study was not primarily concerned with the study of
organizational silos or silos in organizations), wrong outcome (e.g., secondary outcome, no measure or
operationalization of silos), wrong publication type (non-peer reviewed, book chapter), and studies
that were older than 20 years. After the blind review option was removed, agreement was reached on
1156 studies by consensus of the first two authors: of these, 1066 were excluded and 68 were included.
The reasons why these studies were excluded in this phase are based on the same criteria as previously
identified. Because the analysis was more sensitive to other descriptions of silos that were not the
main focus of the present scoping review, silos mentality and thinking were excluded based on their
“wrong” outcome [50,51], or because silos were identified between or across organizations, rather than
as barriers within [52,53]. The remaining 17 were sent to the third author for an independent appraisal
against the same criteria of inclusion and exclusion, resulting in 77 included studies.

Next, full-text versions were assessed, and this process resulted in further 37 studies that were
excluded from analysis. Some of the most frequent reasons for exclusion during this phase were
the unavailability of full-text versions (n = 9), the absence of peer-review (n = 5), silos as secondary
measures or collateral to some other main outcome (n = 14), no definition, measure or another type of
account of silos (n = 12), and spanning across organizations instead of within (n = 4).

In total, 40 studies were included in the scoping review. The results for each phase of the search
results is summarized in the Prisma diagram [54] contained in Figure 2. The data extraction, which is
also referred to as charting the data in a scoping review, was partially performed by organizing the
resources on Endnote [55], resorting to JBI’s template sources of evidence details [56], and manually,
in accordance with the aims of the present study.

First, each study was classified as either theoretical (including review studies) or empirical,
based on whether they reported or elaborated on any data. Among the empirical studies, a further
classification was operated distinguishing between applied studies, which consisted of first-hand
studies and included at least a section on methods and results, and interpretative studies that contained
data, although collected or available through secondary sources. Next, we extracted descriptive
information (author(s) and year, country, sector), aims of the study, and definition of silos for each
included study. The analysis of definitions of silos followed a data-driven approach meaning that
the five categories emerged from our observation of similarities across the articles rather than any
pre-existing theory. As a result, we created five categories of definitions (as units, functions, technology,
knowledge, and broad).
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Next, we coded inferred information on the silo factors, availability of reported consequences and
their type. Resorting to the three-term factor analysis of the reciprocal determinism model, we coded
the classification of silos based on their structure, process, or function, which were paired with the
threefold analysis of factors in the mutual determinism model: respectively, environmental, cognitive,
and behavioral factors. Consequences presented straightforwardly or referred to in equivalent terms
were considered, and later classified in terms of attributed relevance and level of delivery. The types
of consequence were registered in accordance with the terms used by the authors or through broad
categories to which they referred. Lastly, further information from the studies classified as “empirical”
was extracted and reported separately in the empirical findings section: this included methods,
variables, participants, and findings. Because of the heterogeneity of findings, we used a qualitative
narrative synthesis (e.g., [57,58]). The categorization of types of and reported findings in the selected
articles followed the data-driven approach. After categorizing information from the studies, the
extracted data was analyzed in the light of network theory and behavioral sciences literature, aiming
at identifying potential concepts and variables that can add value to organizational research in terms
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of disregarded mechanisms of change. Correlations across categories were also sought, in an attempt
to broaden the understanding of patterns in the literature on silo-related phenomena. Appendix B lists
the 40 articles selected for analysis.

4. Results

Overall, the studies were almost equally divided between theoretical (n = 19), of which two were
reviews) and empirical (n = 21); of the latter, the majority (n = 16) were applied, the rest being labeled
as interpretative (n = 5). The next section presents descriptive findings common to all studies included,
whereas the following section includes more detail on the characteristics of the empirical (applied and
interpretative) studies only.

4.1. Descriptive Findings

Table 1 summarizes the main characteristics of all studies included in the present scoping review.
In addition to author(s) and year, general characteristics data extracted from the studies included
country and sector. Of the 40 studies, 25 were performed in North America (applied) or featured North
America as the region in which the authors’ principal affiliation was based, followed by the United
Kingdom (n = 8), and Western European countries (n = 4).

There is a variety in terms of sectors approached in the selected articles. However, we observe that
the studies that focused on the health sector composed the largest group (n = 13). Several articles (n = 9)
provided a cross-sectoral focus looking at organizations at different areas of activity. Other sectors that are
either discussed or empirically investigated are education (n = 2), the water industry (n = 2), the public
sector (n = 2), IT (n = 2), food (n = 2), pharmaceuticals (n = 2), the civil service [59], manufacturing [60],
energy [61], and consulting [62]. Two articles did not focus in any specific area (n = 2).

The selected studies present different understandings of what organizational silos are and how
they are related to formal organizational units, functions, areas of expertise, and technology. Our review
shows that silos are conceptualized in five different ways. In 16 articles, silos were defined in terms of
formal organizational units or departments. This indicates a spatial definition of silos and barriers
for communication among formally designed units. Other studies (n = 10) conceptualized silos as
groups of individuals working in functions with little communication or cooperation working in other
functions in the same organization. This indicates a temporal perspective towards silos. Knowledge
silos were presented in six articles that discussed limits in interaction among different areas of expertise.
One article discussed silos as barriers for communication among groups using different technologies.
We observe that seven articles presented broad definitions encompassing more than one or even all of
the above definitions.

The stated aims of each study are summarized in Table 1. Although they vary greatly depending
on the type of article and other characteristics of both study and authors, it was possible to identify
some patterns. Specifically, the most frequently recurring aim shared by both theoretical and empirical
articles was the cluster of studies aimed at breaking down, or removing or bridging silos (n = 13).
The next most widely shared aim was to explore and increase our understandings of the concept
and role of organizational silos (n = 9), followed by sharing and enhancing both communication and
information flow (n = 7). Of these, one study stated the clear aim of avoiding harm [61]. Other studies
stated that the aim was to analyze the concepts of silos in conjunction with performance and leadership
dynamics (n = 4), and with organizational culture design (n = 4).With respect to the three-term factor
analysis of the reciprocal determinism model, we found that 18 studies described and analyzed silos
based on their structure within the organization; thus, as an environmental factor. Other studies
(n = 18) were based on the process or cognitive factor: they defined silos on the grounds of their
function or relating them to the behavioral factor in the mode that was less frequent (n = 10). However,
it needs be noted that there were some studies (n = 6) that considered silos in a broader way than
belonging to one property or factor; for example, based on both process (cognitive factor) and structure
(environmental factor) [59,63,64].
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Table 1. Overview of included articles with a qualitative account of silos in organizations. For each study, general information, operationalization of the concept and
aims are reported.

Author(s), Year County Sector Article Type Definition Aims Factor Reported
Consequences

Type/value of
Consequences

Aaker, 2008 USA Cross-sectors Theoretical Silos as
units/departments

Silos issues and solutions for
marketing

Environmental
(structure) Secondary relevance Incentive

Baird, 2013 USA Water
industry Theoretical Silos as

units/departments
Break down silos and save

costs Cognitive (process) Primary relevance Benefits

Bannister, 2001 Ireland Civil Service Theoretical Broad definition Dismantling silos in public
administration

Environmental
(structure) and

cognitive (process)

Secondary relevance,
group

Risk avoidance,
short-term political

benefits

Bates and Atkins,
2017 USA Manufacturing Empirical

(applied) Functional silos Design cultural change from
silos to “pipes”

Environmental
(structure)

Primary relevance,
individual Reward, praise

Bathurst and
Galloway, 2018 New Zealand Food Theoretical Silos as

units/departments
Explore invitational discourse
o elicit interaction across silos Cognitive (process) Primary relevance,

individual
Support, reinforce,
constraint, blame

Briody and
Erickson, 2014 USA Cross-sectors Empirical

(applied)
Silos as

units/departments Explore and overcome silos Environmental
(structure) Primary relevance Reward, evidence of

benefit

Buchman et al., 2018 Canada Health Empirical
(applied) Broad definition Bridging silos for integrated

care Behavioral (function) Secondary relevance;
individual Motivators

Bundred, 2006 UK Public sector Theoretical Knowledge silos Share knowledge across the
public sector Cognitive (process) Primary relevance;

individual Reward, praise

Casciaro et al., 2019 North
America Cross-sectors Theoretical Silos as

units/departments

Breaking down silos to
prioritize horizontal

collaboration

Environmental
(structure)

Primary relevance;
individual

Aversive control,
endorsement

Cromity and de
Stricker, 2011

North
America Cross-sectors Theoretical Broad definition

Review primary technical and
behavioral barriers hindering

the use of collaborative
technology

Cognitive (process)
and behavioral

(function)

Primary relevance;
individual

Reward systems,
evidence of benefit,
social reinforcers

De Waal et al., 2019

UK,
Netherlands,

Belgium,
China

Cross-sectors Empirical
(applied)

Silos as
units/departments

and functional silos

Increase performance by
busting silo mentality Cognitive (process) Primary relevance;

individual and group Reward

Dell, 2005 USA Water
industry Theoretical Silos as

units/departments
Remove barriers to

performance
Environmental

(structure)
Primary relevance;
individual, group Reward

Doerr and Kang,
2015 USA Public sector Theoretical Silos as

units/departments

Investigate cross-domain
solutions to for breaking silos

and collaboration

Environmental
(structure)

Secondary relevance;
group Incentives

Forsten-Astikaienen
et al., 2017 Finland Energy Empirical

(interpretative)

Silos as
units/departments

and functional silos

Avoid harmful outcomes of
silos with competence

management

Behavioral (function)
and environmental

(structure)

Secondary relevance;
individual and group

Aversive control,
endorsement
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Table 1. Cont.

Author(s), Year County Sector Article Type Definition Aims Factor Reported
Consequences

Type/value of
Consequences

Fralicx, 2012 USA Health Theoretical Functional silos Break down silos between
financial and clinical leaders Cognitive (process) Primary relevance;

group Reward, feedback

Gyrd-Jones et al.,
2013

Australia, UK,
Denmark Food Empirical

(interpretative) Functional silos Explore the impact of silos on
brand orientation Behavioral (function) No relevance -

Hallowell and
Turiso, 2009 USA Health Theoretical Technology silos Break down IT silos to

improve customer experience
Environmental

(structure)
Primary relevance;

group Timely payment

Hemon et al., 2019 France,
Ireland IT Empirical

(interpretative) Functional silos Remove functional silos
through DevOps Behavioral (function) Primary relevance;

individual Feedback

Hwang and
Krackhardt, 2020 USA Consulting Empirical

(applied) Knowledge silos Online knowledge community
in sustaining knowledge silos Cognitive (process) Primary relevance

Support, social
reinforcers,

reputation, incentives

Kowalski, 2017 USA (Education)
Libraries Theoretical Silos as

units/departments
Breaking down silo walls

across library departments Cognitive (process) Primary relevance;
individual and group

Uncertainty
avoidance, evidence

of benefit, praise

Kreindler et al.,
2012 Canada Health Theoretical

(review) Broad definition Review of social identity
approach to overcoming silos

Environmental
(structure)

Primary relevance;
individual

Reward, sanction,
social acceptance,
power, resources

Lank et al., 2008 USA; UK Cross-sectors Empirical
(interpretative)

Silos as
units/departments

Connect organizational silos
through communities of

practice

Environmental
(structure)

Secondary relevance;
group

Evidence of benefit,
feedback

Mace-Vadjunec et
al., 2015 USA Health Empirical

(applied)
Silos as

units/departments

Determine silo effects in
employees’ common goals

and communication
Cognitive (process) Secondary relevance;

individual Incentives

Marren et al., 2003 USA Health Theoretical Broad definition Acknowledge silos as cultural
obstacles to health quality

Environmental
(structure)

Primary relevance,
individual and group

Financial reward,
peer review,

retaliation, social
status, malpractice

avoidance

McAdam, 2001 UK Cross-sectors Empirical
(interpretative) Functional silos Determine the role of process

benchmarking on silos Cognitive (process) Secondary relevance Risk avoidance,
reward, recognition

Miller et al., 2010 USA Health Empirical
(applied) Knowledge silos

Merge information silos in
nursing-librarian

collaboration

Cognitive (process)
and behavioral

(function)
Primary relevance Rewards, incentives

Mitchell et al., 2004 Australia Health Theoretical Knowledge silos
Understand uniprofessional
silos and interprofessional

health care
Behavioral (function) Secondary relevance,

individual

Job satisfaction, threat
to expertise, social

status
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Table 1. Cont.

Author(s), Year County Sector Article Type Definition Aims Factor Reported
Consequences

Type/value of
Consequences

Mohamed et al.,
2004 USA Not specified Theoretical Functional silos Enhance cross-functional

(team performance) Cognitive (process) Primary relevance,
group

Reward, feedback,
punishment

Mohler, 2013 USA Health Theoretical Functional silos
Foster collaboration (i.e.,

integration) across clinical
silos

Behavioral (function) Secondary relevance,
individual and group

Incentives, federal
penalties

Neill and Jiang,
2017 USA Cross-sectors Empirical

(applied) Functional silos
Reduce functional silos

through corporate
communication

Behavioral (function) Secondary relevance Reward and coercion

Oksanen-Ylikoski
and Yiloski, 2015 Finland Education Empirical

(applied) Knowledge silos
Break silos to build a

co-learning innovation
environment

Environmental
(structure)

Secondary relevance,
individual

Immediate rewards,
praise, joy, evidence

of benefit

Overton, 2017 Germany Pharma Theoretical Silos as
units/departments

Break down silo mentality in
drug development Cognitive (process) No relevance -

Paquin et al., 2018 Canada Health Empirical
(applied) Knowledge silos

Define leadership and merge
interdisciplinary silos in crisis

situations
Cognitive (process) Secondary relevance,

individual
Feedback, peer

support

Porck et al., 2020
USA,

Netherlands,
Turkey

IT Empirical
(applied) Functional silos Understand what influences

intergroup strategic consensus

Environmental
(structure) and

cognitive (process)
No relevance -

Scott and Hawkins,
2008 UK Health Empirical

(applied) Broad definition
Explore the unintentional

formation of internal
functional barriers

Behavioral (function) Secondary relevance,
group Limited resources

Silvestro and
Westley, 2002 UK Cross-sectors Empirical

(applied) Functional silos

Explore operational changes
from re-engineering

companies’ process (cf.
function)

Behavioral (function)
and cognitive

(process)
Secondary relevance Reward

Stoller et al., 2010 USA Health Empirical
(applied)

Silos as
units/departments

Foster teamwork through
team building and change

management

Environmental
(structure)

Primary Relevance,
individual and group

Rewards and
recognition, evidence

of benefits

Vatanpour et al.,
2013 Iran Pharma Theoretical Broad definition Investigate silo effects in

integrate supply chain Cognitive (process) Secondary relevance;
individual and group

Financial rewards,
risk avoidance, social

reinforcers

Walton, 2019 UK Not specified Theoretical
Silos as

units/departments
and functional silos

Use principles of information
to design and organization

change

Environmental
(structure) and

cognitive (process)

Secondary relevance;
individual and group

Incentives, attention,
selection pressure,
short-term wins

Wolak et al., 2012 USA Health Empirical
(applied)

Silos as
units/departments

Break down departmental
silos to improve healthcare

Environmental
(structure)

Secondary relevance,
group Evidence of benefit

Note: Reviews were included in the article type “interpretative”.
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In terms of recognition of the critical role of consequences in the strength of interactions within or
across groups, studies were classified according to the degree of relevance attributed to consequences,
as well as to the level of selection that they referred to. Our analysis identified three levels of relevance
designated to behavioral consequences, depending on how much they are referred to in the articles,
whether their selective effect is considered, and to what extent. Only three articles addressed hinderers
and/or facilitators to behavioral change in organizations with no reference to the role of consequences
(n = 3), whereas the remaining 37 articles had a similar distribution of stating primary (n = 19) and
secondary (n = 18) relevance. Whether the delivery of consequences was considered at the individual
or group level, it was unclear for eight out of the 37 studies. The most observed occurrence was relative
to the individual behavior (n = 12), followed by the dual delivery at individual and group levels (n = 9),
and then by the group level only (n = 8).

Although encompassed by the same concept of consequence as environmental events that influence
behavior recurrence, authors differed regarding the type of consequences and used terms. The most
common type of reported consequences were rewards (n = 14), with the immediacy of their delivery
emphasized in one article [65]. The second most cited category of consequences comprises social
reinforces (n = 10), referred to as social acceptance, status, attention, and peer support, followed by a
broad category of incentives (n = 7). Four categories account for the same quantity of mentions in
the studies: evidence of benefits (n = 6), aversive control in favoring avoidance behaviors (n = 6),
praise and endorsement (n = 6), and punishment (n = 6). The latter is specified as sanctions, retaliation,
penalties, coercion, blame, and by the term punishment. Among the less cited types of consequences
were the use of feedbacks (n = 5), financial rewards (n = 3) and job satisfaction (n = 2), as well as terms
that do not repeat across studies.

4.2. Empirical Findings

Table 2 contains further detail on the empirical (applied and interpretative) studies included.
Most of the studies (n = 15) followed a qualitative approach. Among those, we identify case studies
(n = 8), basic interpretative approaches (n = 3), descriptions of meetings or change initiatives (n = 3),
and one ethnographic study. Two studies had a quantitative character by analyzing data gathered
through surveys and two studies mixed quantitative and qualitative methods. One study applied
multiple networks analysis techniques to investigate interaction in an online knowledge community.

In most studies, identifying variables was not a straightforward task. In the case of the qualitative
studies (n = 15), the answer to main questions consisted of descriptions of organizational settings or
processes that were not clearly framed in terms of relationships between independent and dependent
variables. The variety of concepts explored in the selected articles proved to be difficult to be labelled
and grouped in categories. Therefore, in Table 2 we present the concepts explored in each study and
thereby illustrate the lack of common variables explored across the studies. Variables of changes
in interactions among individuals previously belonging to different silos were presented in only
two studies [62,66]. In some studies, the variables focus on results of different initiatives such as
the number of home care visits [67], efficiency in discharging patients [68] and the rate in sepsis
mortality [69]. However, in most studies, there is there an explicit concern in investigating factors that
need to be addressed in order to overcome silos. In most cases, such variables seem to be related to
participants’ experiences gathered by either qualitative interviews, surveys, interviews, or descriptions
of change processes.
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Table 2. Quantitative analysis of included empirical studies (experimental and applied) with measures and outcomes.

Author(s), Year Methods Variables Participants Type of Findings Reported Findings

Bates and Atkins, 2017 Qualitative case-study Leadership character, substance and
styles Manufacturing company Silos bridging with

positive outcomes
Reduced operational risk,

fast delivery

Briody and Erickson, 2014 Three ethnographic studies

Robustness in the links of the value
chain; relationship between customer

preferences and practices on corporate
strategy; ideas for improving program

performance; positive and negative
experiences of patient experience

Apparel managers, automotive
employees, and hospital

personnel

Additional variables to
collaboration

Cross-silo collaboration associated
with leadership buy-in, structural
change, work practice change and

evidence of benefit

Buchman et al., 2018

Mixed methods. Analysis of
site-level administrative data, pre-
and post-implementation surveys,
interviews, and a cost-effectiveness
evaluation using a matched cohort.

Confidence to initiate ACP (Advance
Care Planning) conversations; use of
palliative care tools; number of home

care visits

Four cancer centers and four
primary care practices

Silos bridging with positive
outcomes

Improved health care quality to
patients

De Waal et al., 2019 Survey

35 silo-busting factors and techniques
subgrouped along values; collaborative

operating model; collaborative
environment; leadership; reward and

development, and collaboration results.
Participants’ perceptions on the quality
of collaboration and coordination in the

organization

11 large organizations Silos busting with
positive outcomes

Improved collaboration,
internal strength

Forsten-Astikaienen et al., 2017 Qualitative case study

Participants’ experience cross three
themes; self-interest behind silos;
invisible walls, missing business

understanding and “search for battering”
rams (HR initiatives to overcome silos)

Energy sector company with
international offices Ineffective silos bridging Maintenance of silos; agent of

change (HR) as a siloed unit

Gyrd_Jones et al., 2013 Qualitative case study

Perceptions on silos relevant to brand
strategy implementation, impact of those
on the implementation and challenges in

overcoming these silos

Senior managers from a large
food-manufacturing company (c.

1000 employees)

Silos as hinderers to
organizational outcomes Failure of brand alignment

Hemon et al., 2019 Qualitative case study

Perceptions of changes in relation to soft
and hard skills as a result of DevOp;

quantitative analysis of the number of
interactions across different roles

Senior managers from a large
food-manufacturing company (c.

1000 employees)

Silos bridging with positive
outcomes

Evolved collaboration, faster and
better deliveries

Hwang and Krackhardt, 2020 Multiple networks analysis
techniques

Network analysis of interaction on an
online knowledge community and

thereby investigating the existence of
silos by geography and domain

Fortune 500 information
technology company, global Ineffective silos bridging

Domain and location herding
tendency, increase of domain

fragmentation

Lank et al., 2008 Multiple case studies
Connectivity in different governance

forms; building of communities of
practice

Four global organizations Silos bridging with positive
outcomes

Improvement of global knowledge
flows; professionals support
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Table 2. Cont.

Author(s), Year Methods Variables Participants Type of Findings Reported Findings

Mace-Vadjunec et al., 2015 Survey Perceptions of interdepartmental
relationships Trauma center Silos as hinderers to

organizational outcomes
Low assistance from indirectly

related units

McAdam, 2001 Multiple case studies Process, Benchmarking; interfaces;
dynamic for change

30 large organizations in the
manufacturing and service

sectors

Additional variables to
collaboration

Progressive levels towards
network-process development;
benchmarking as key element

Miller et al., 2010 Description of workshops Nursing-library communication;
Information literacy Librarians and nursing educators Silos bridging with positive

outcomes

Evolved collaboration, better
application of literacy skills in

nursing practice

Neill and Jiang, 2017 Basic interpretive study Participants’ motivation and reasoning
over communication strategies

28 organizations with regional
and global offices

Silos bridging with mixed
outcomes

(+) Combined efforts, (−)
encroachment, remained barriers,

ownership conflicts

Oksanen-Ylikoski and Yiloski,
2015 Qualitative case study Community borders; community culture;

structures; leadership
Multi-sector education provider

(700 staff, 10,000 students)
Silos bridging with mixed

outcomes

(+) Meeting reinforcers at
individual level, (−) organization

as a silo, lack of leadership

Paquin et al., 2017 Basic interpretive study

Distributed role; aligning roles;
alignment of expectations at level of
experience; aligning expectations of
personal and disciplinary attributes;

coordinative leadership; formally
designating a leader; spatial contexts and

the alignment of sub-specialty
perspectives

27 physicians from three different
specialties in pediatric centers

Additional variables to
collaboration

Case predictability as a moderator
for coordinated or task-based

leadership for merging specialties

Porck et al., 2020
Mixed methods (human resources

data, qualitative interviews and
survey)

Group identification (GI) in an
intergroup dyad; organizational

identification (OI); intergroup strategic
consensus (ISC)

Gas and electricity transportation
company (large); Information and

communications technology
company (midsize)

Silos as hinderers to
organizational outcomes

ISC negatively correlated with GI
and positively correlated with OI

for low levels of GI

Scott and Hawkings, 2008 Basic interpretive study
Perceptions of internal and external

boundaries of effectively discharging
patients

Medical and elderly care wards in
an NHS Acute Trust

Silos as hinderers to
organizational outcomes Delays in discharges

Silvestro and Westley, 2002 Latitudinal case study

Organizational re-structuring;
organizational culture; relations with
customers and suppliers; intra-and
inter-departmental communication;
employee involvement and morale;

product and service delivery; control and
performance measurement systems;

business performance

Electronics company
Retail company

Silos bridging with mixed
outcomes

(+) Improved market
responsiveness, (−) transitory,
decrease of efficiency, costly

Stoller et al., 2010 Series of meetings directed at
developing a scorecard

Quality, risk management, and
innovation; Service; Productivity and

financial; Employee engagement

Respiratory therapy departments
within a hospital

Silos bridging with positive
outcomes

Sharing knowledge, cross-staffing,
lower turnover

Wolak et al., 2012 Description of a multidisciplinary
quality improvement initiative

Multidisciplinary approach in
identifying and treating septic patients;

rate in sepsis mortality

Multidisciplinary/multidepartment
team at a non-profit healthcare

system

Silos bridging with positive
outcomes

Decrease in severe-septic mortality
rates
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The codification of research findings resorted to different parameters due to the considerable
variety in aims, variables, and methods amongst the selected publications. Data from reports of
interventions involving the promotion of collaboration across units (n = 13) were labelled in three
categories in terms of effectivity and outcomes of bridging organizational silos. The majority reported
bridging with positive outcomes (n = 8), specific to each organizations’ needs, as improved health
care quality [67], lower turnover [70], faster and better deliveries [66], and so on. Silos bridging with
mixed outcomes were described in three publications and comprised the combination of positive and
negative implications for organizations that invested in facilitating cross-silo organizational processes.
For instance, the increase of market responsiveness balanced with the decrease of efficiency [71]
and combined efforts from different sectors, correlated with function encroachment and ownership
conflicts [72]. Two studies reported little or no bridging across silos [61,62], despite the strategies in
place. The remaining empirical articles (n = 7) presented descriptive organizational processes. In four
of these studies, silos were reported as hinderers to organizational outcomes, whereas the remaining
studies (n = 3) referred to highlighting additional variables relevant to cross-silos collaboration.

5. Discussion

One of the challenges that we encountered since the earliest phases of this scoping review was the
inconsistency of the use of terms. It appeared that the substantive silos and its corresponding verb and
adjective forms are used in many different ways and limited our search uniquely to the organizational
context and delimited only partially its scope of use. For example, we found cases of budget silos [73],
information silos, [74–77], cultural silos [78], tribal silos [79], siloed thinking or mentality [80], research
silos [81], and silo-effects [82].

Silo-focused employees [83], silo-based budgeting [84], silos approaches to risk management
and risk assessment, silos as pillars [85], and siloed strategy [86] have been found to mean ways
or characteristics according to which compartmentalization may affect other operational areas.
Furthermore, it was possible to classify the domains in which silos represented conceptual or applied
instances of inquiry. Thus, we found records of historical silos [87], disciplinary silos [88], justice
silos [89], geographical silos [90], HR silos [91], and governance silos [92].

Lastly, functional silos [93] are particularly interesting for the aims of this study, insofar as they
are defined as a hierarchical management style [94], rather than the structure of exchanges underlying
the management or leadership practices. For example, this view is in contrast with other views of
organizational silos: data silos [95,96] and knowledge silos [97,98], according to which the boundaries
lie in the content and are not just formal or arbitrary ones.

5.1. Definitions and Methods

The range of definitions of silos as formal departments, functions, knowledge areas, and technologies
leaves us with important questions related to how we operationalize the concept from the perspective
of complexity. Earlier in this article, we presented emergence as a central property of complex systems.
This means that we look at organizations as evolving patterns of interactions which can never be fully
understood by looking only at formal structures and processes. If silos are a product of emergence, it
seems fair to expect that these may assume different forms. The seven articles (n = 7) that present
broad definitions [6,59,67,68,99–101] encompassing all four qualitative kinds seem to provide the
conceptual flexibility necessary to analyze organizational silos. A more unified conceptual perspective to
organizational silos may derive more from the structural analysis of interactions than from the qualitative
character of silos.

The large share of qualitative case and ethnographic studies among the selected articles has
provided, in many cases, rich descriptions of organizational settings and the opportunity to explore
experiential accounts of participants. This partially explains the wide range of variables approached
by such of the studies. However, although the variety of research methods applied to investigate
organizational silos enables analyzing the phenomenon at different levels, there is a need for research
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methods that open the space for the structural analysis of interactions. In this regard, the concept of
clustering usually applied in social network analysis moves from the often-normative connotation
attributed to silos and permeates network measures of social interaction. For instance, homophily [102]
measures what individual attributes (same department, shared function, common expertise, or the
use of common technology) predict interaction in a certain social group and is particularly useful
in identifying the dynamics behind silo formation. This may explain the reason why a group of
individuals is more connected to each other than other individuals. In recent years, there has been an
increasing interest in methods of community detection which is the identification of sets of nodes are
more connected among each other than to other clusters in the same network [103]. In other words,
the formation of silos may be a dependent variable of different nodes attributes seen as independent
variables. Nevertheless, understanding the temporal and evolutionary character of complex system
demands tools beyond graphic representations and network analytical measures. Webs of interactions
are, indeed, networks of contingencies, and, therefore, there is the need for an evolutionary and
behavioral account of organizational silos.

5.2. Properties and Consequences

Going beyond the boundaries of silos calls for a behavioral engineering approach that is able to
account for structure, processes, and functions of its analyses. Similarly to the lack of information, silo
formations can impose a cost (in terms of control) on the variability within an organization and limit
the evolution of reciprocal relations among its members [104]. Similar to silo thinking, silo mentality is
presented as a mindset against information flow within the same organization, which by definition
should align each of its members’ behavior towards a common stated purpose [105]. In other words,
they both comprise a description of non-cooperative behavior with the organization due to a lack of
reinforcement of interdepartmental exchanges.

Conversely, the concept of metacontingnecy focuses on interdependent relations that are often
cooperative to go beyond the level of analysis of individual mentalities. It is a particularity useful
concept and tool to capture the complexity of organizational behavior, insofar as (i) it is perpetuated
by several agents whose efforts are needed to fulfil the organizational goals, and (ii) it is recurrent,
in the sense that agents and practices may evolve and change as time elapses. Given this scenario,
silo effects can possibly disrupt the interrelations necessary for producing the aggregate product
(e.g., knowledge silos that ought to be overcome by enhancing sharing [106]). Similarly, silo effects can
manifest themselves to the extent that the receiving system demand may not be continuously met if the
agents and relations comprising the interlocking behavior contingencies change to such an extent that
the aggregate product is no longer attractive [17]. Although some of the studies herein included did
include an account of silos in relation to some aspects of the culture of an organization (e.g., [60,65,100]),
we maintain that a cultural behavioral account of silos can prevent their negative effects of hindering
cooperation, while retaining the positive value of clusters as spaces of co-creation and exchange.
Although they both share similar topographical properties (i.e., safeguarding information, enhancing
creativity, etc.), they influence and are influenced by the encompassing culture, determining judgments
of value among its members. Thus, non-cooperative practices that are rejected in the former may
be selected and transmitted further in the organization in the latter case; for example, through the
generation of rules (see [107]) depicting silos as “bad” and clusters as “good”.

Overall, most conceptual and empirical studies did mention environmental events that were or
could be presented in a conditional relationship with professional engagement in collaborative practices.
Notwithstanding, since more than half of the references were presented as peripheral to the discussion
of silo phenomena, it seems that a behavioral approach can be better emphasized. Most empirical
studies (see Table 2) referred to the role of consequences. This allowed tracing for connections between
the attributed degree of relevance to environmental events contingent to behaviors, their delivery
level (at individual or combined efforts), and the observed findings. The only two studies with absent
references to environmental consequences had descriptive findings stating silos as hinderers to the
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achievement of organizational outcomes [64,108]. Although this is no evidence to suggest a parallel
between not addressing contingent or metacontingent relations, and stressing the deleterious effects
of silos, it raises the issue of how the systematic delivery of consequences could have affected the
expected alignment between groups within the organizations.

Some correlations were found between references to consequences, bridging effectivity, and
outcomes from cross-silo collaboration. The eight studies that reported bridging silos with positive
outcomes [60,66,67,69,70,109–111] made reference to the use of consequences. Whereas five studies
stated their primary relevance [60,66,70,109,111], three discussed the role of environmental contingent
events as a secondary matter [67,69,110]. Reward [60,70,109,111], evidence of benefit [69,110],
and feedback [66,110] were the most prevalent types of consequences cited by these studies. Regarding
the findings of mixed positive and negative outcomes from attempts of bridging silos, the role of
behavioral consequences were not as strategic mediators to organizational change [65,71,72].

Even without a clear framework regarding the role of conditional relations between environmental
events and the strength of cultural practices in organizations, the analyzed literature indirectly signals
their participation in contributing or inhibiting collaboration and cohesion. With respect to the level of
delivery of consequences, only six of the empirical works referred to contingent events to the coordination
of efforts towards organizational goals, but most were associated with silos bridging with positive
outcomes [61,68–70,110,111]. However small, this correlation might indicate promising complements
to the organizational field by harnessing, from a cultural behavior perspective, to favor the selection,
strength, and maintenance of effective organizational IBCs over time [16].

To some extent, the studies on silos herein encountered failed to stress the critical role of the
encountered environmental consequences. Silos are driven by consequences, which, from a relational
frame perspective, refers to socially mediated consequences [112]. Differently to tracking consequences
that allow the agents to experience directly the consequences of their action, silos do not program
for aligning incentives to effective contributions according to a proportional credit system [113].
In fact, the consequences of behaving in silos drive the performance of the individual or group
independently from those of the rest of the organization. Conversely, reducing the contingencies that
lead to interdependently achieved consequences to the individual level of analysis (e.g., linking them
to incentive-based systems of remuneration) may reduce the silo mentality, possibly by better aligning
resources with goals [28]. The decoupling of internal and external contingencies may lead to the
formation of silos, which, in turn, represents an issue of organizational adaptability. More information
should be available to more individuals, in order to change more rapidly the internal IBCs of their
interrelations (cf. external IBCs) [114].

5.3. Limitations and Suggestions for Further Research

This work features some limitations, starting from the breadth of the scoping review. In fact, the
analysis of silos within an origination was preferred to the analysis of inter-organizational silos, or silos
that span across organizations that formally belong the same system (e.g., multiple service-delivery
or treatment centers within the health sector). Not differently from virtually all other reviews of the
literature, this work does not take into account the grey literature [115], which consists of unpublished
studies following peer review. For example, some of these studies may fail to report statistically
significant results, they may not be indexed, or they may have been written in any other language
than English. Similarly, the reason for excluding from the current review nine studies whose full-text
versions were not available, was not based on their content, but rather on their unavailability. In fact,
not only were these not accessible, but missing altogether, which may be due to incorrect online
indexing (e.g., [116]).

Second, although half of the studies were empirical, insofar as they reported on some data or
measure of silos, only a small part of them was applied, in the sense that they featured first-hand
collected measures. Moreover, none of the studies included were experimental (i.e., performed in
a rigorously controlled setting, such as a lab); thus, this category was dropped when categorizing
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article type. By engaging in the present work, we examined the size, variety, and characteristics of the
current literature and summarized our findings in a qualitative and quantitative account. Furthermore,
it was possible to identify and point out some of the possible gaps in the interdisciplinary research
and set the grounds for a forthcoming systematic review [117,118] on the behavioral determinants of
organizational silos.

As discussed earlier, further research on organizational silos can benefit from a network structural
analysis of interactions. This can provide a more unified basis to identify silos and structural barriers
for communication. However, the nature of the problem requires a multidisciplinary endeavor. There is
a necessity for methods to qualitatively address the content of communication flow in organizational
settings ranging from simple information to complex ideas and behavioral changes. The further definition
of what is the object of communication in different organizational settings is not articulated in the analyzed
articles. Thereby, the different outcomes of communication being that efficient exchange of information
and/or the emergence of innovative ideas, raise questions about reinforcements at different levels.

Moreover, if silos are to be avoided or bridged as much as possible to enhance instances of cooperation
within organizations, both their designs and policies should be addressed by the management team.
In fact, designing working environments free of barriers to communication flow and information exchange
can be affected by the architecture of spaces and relations: this is referred to as the choice architecture [119]
and usually targets the antecedents of organizational behavior. At the same time, programming new or
amended consequences should be embedded in the policymaking of the organization, so that they are
aligned with the fulfillment of goals and ensuring that the receiving system’s demand is met. Forthcoming
research and practitioners could take this standpoint for identifying the antecedent and consequence
terms of organizational silos and how they can be addressed depending on the factor on which they rest
(i.e., cognitive, behavioral, or environmental). It is possible that what are referred to as silos, in some
occasions, are the product of simpler environmental–behavior–consequence relationships that may
undergo functional analyses (see [120]).

6. Conclusions

Silos comprise barriers to achieving organizational goals insofar as they pose a threat to internal
cooperation. However, the analysis of selected articles reveals a wide variety in terms of definitions,
operationalization of the concept, research methods, and findings. Conceptualizations varied as silos
were intended as formal units, functions, areas of expertise, and technology. This calls for highlighting
the importance of observing that organizational silos may assume different forms. Hence, a structural
analysis of an emergent network of interactions may pave the way for the further identification of silos.

Moreover, this work focused on the availability and the effects of consequences on organizational
silos. Although referring to the role of consequences is not a novelty in the field, their role in stablishing
conditional relations for behaviors in organizations and favoring processes of change is. Similar to
adapting a reciprocal determinism model from the individual to the community level [121], we analyzed
the behavioral, cognitive, and environmental factors of silo functioning in organizational behavior,
which includes goal-setting, self-efficacy, performance and management, and organizational complexity,
among other factors [122]. Thus, the analysis of consequences was extended from single to system,
wherein cultural consequences select the recurrence of organizational practices (e.g., communication, data
sharing, delivering feedback, and coordinating action among departments). Regarding the relevance
of group-level consequences for fostering coordination between processes, functions, or structures,
the literature that was analyzed in the current work did not explore the advancement of knowledge on
the selection and maintenance of IBCs. We maintain that adopting these concepts enables one to both
seek an improved understanding of organizational patterns and design interventions based on stronger
connections between professionals.

By engaging in a scoping review, our aim was to provide a cross-sector and interdisciplinary
overview of what silos are and how are they intended in the organizational literature. Taken together,
the finding of this work highlighted the need of a more unified approach to defining silos and their
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effects on the functioning of an organization. Nevertheless, they reflected a certain lack of empirical
studies on silos, which may partly be explained by the difficulty of measuring and operationalizing
them based on their consequences in the organization.
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Appendix A

Table A1. Complete search strategy on Academic Search Ultimate (completed on 6 April 2020).
Interface—EBSCOhost Research Databases Search Screen—Advanced Search Database—Academic
Search Ultimate.

Search ID Search Terms Search Options Results

S1 (DE “SILOS”) OR (DE “SILO mentality”) Search modes—Boolean/Phrase 485

S2

TI (silos OR siloes OR silo OR siloed OR
siloing OR silo-ing) OR AB (silos OR siloes
OR silo OR siloed OR siloing OR silo-ing)
OR KW (silos OR siloes OR silo OR siloed
OR siloing OR silo-ing) OR SU (silos OR
siloes OR silo OR siloed OR siloing OR

silo-ing)

Search modes—Boolean/Phrase 4221

S3 S1 OR S2 Search modes—Boolean/Phrase 4221

S4

DE “ORGANIZATION” OR DE
“ORGANIZATIONAL centralization” OR
DE “ORGANIZATIONAL change” OR DE
“ORGANIZATIONAL effectiveness” OR
DE “ORGANIZATIONAL response” OR
DE “ORGANIZATIONAL structure” OR

DE “ORGANIZATIONAL ecology” OR DE
“ORGANIZATIONAL research” OR DE

“ORGANIZATIONAL sociology”

Search modes—Boolean/Phrase 31,507

S5
TI (organi?ation*) OR AB (organi?ation*)

OR KW (organi?ation*) OR SU
(organi?ation*)

Search modes—Boolean/Phrase 831,605

S6 S4 OR S5 Search modes—Boolean/Phrase 831,605

S7 S3 AND S6 Search modes—Boolean/Phrase 429

S8 S3 AND S6
Limiters—Scholarly (Peer

Reviewed) Journals
Search modes—Boolean/Phrase

340

S9 S3 AND S6
Limiters—Scholarly (Peer

Reviewed) Journals
Search modes—Boolean/Phrase

327

S10 S3 AND S6
Limiters—Scholarly (Peer

Reviewed) Journals
Search modes—Boolean/Phrase

327

Complete search strategy on Academic Search Ultimate (completed on 6 April 2020). Interface—EBSCOhost
Research Databases Search Screen—Advanced Search Database—Academic Search Ultimate.



Societies 2020, 10, 56 20 of 27

Table A2. Complete search strategy on Business Source Elite (completed on 6 April 2020).
Interface—EBSCOhost Research Databases Search Screen—Advanced Search Database—Business
Source Elite.

Search ID Search Terms Search Options Results

S1 DE “SILO mentality” Search modes—Boolean/Phrase 38

S2

TI (silos OR siloes OR silo OR siloed OR
siloing OR silo-ing) OR AB (silos OR siloes
OR silo OR siloed OR siloing OR silo-ing)
OR KW (silos OR siloes OR silo OR siloed
OR siloing OR silo-ing) OR SU (silos OR
siloes OR silo OR siloed OR siloing OR

silo-ing)

Search modes—Boolean/Phrase 3326

S3 S1 OR S2 Search modes—Boolean/Phrase 3326

S4

DE “ORGANIZATION” OR DE
“ORGANIZATIONAL centralization” OR
DE “ORGANIZATIONAL change” OR DE
“ORGANIZATIONAL effectiveness” OR
DE “ORGANIZATIONAL response” OR
DE “ORGANIZATIONAL structure” OR

DE “ORGANIZATIONAL research” OR DE
“ORGANIZATIONAL sociology”

Search modes—Boolean/Phrase 84,116

S5
TI (organi?ation*) OR AB (organi?ation*)

OR KW (organi?ation*) OR SU
(organi?ation*)

Search modes—Boolean/Phrase 882,714

S6 S4 OR S5 Search modes—Boolean/Phrase 882,714

S7 S3 AND S6 Search modes—Boolean/Phrase 701

S8 S3 AND S6
Limiters—Scholarly (Peer

Reviewed) Journals
Search modes—Boolean/Phrase

286

S9 S3 AND S6
Limiters—Scholarly (Peer

Reviewed) Journals
Search modes—Boolean/Phrase

266

Table A3. Complete search strategy on Scopus (completed on 6 April 2020). Interface—scopus-
com.ezproxy.hioa.no.

1

(TITLE-ABS-KEY (silos OR siloes OR silo
OR siloed OR siloing OR silo-ing) AND
TITLE-ABS-KEY (organi?ation*)) AND

(LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO
(DOCTYPE, “re”)) AND (LIMIT-TO

(LANGUAGE, “English”))

829

Table A4. Complete search strategy on Web of Science (completed on 6 April 2020).
Interface—webofknowledge.com.ezproxy.hioa.no.

#3

TOPIC: (silos OR siloes OR silo OR siloed OR siloing OR silo-ing)
AND TOPIC: (organi?ation*)

Refined by: DOCUMENT TYPES: (ARTICLE OR REVIEW)
AND LANGUAGES: (ENGLISH)

Indexes=SCI_EXPANDED, SSCI, A%HCI, ESCI Timespan=All years

427

#2

TOPIC: (silos OR siloes OR silo OR siloed OR siloing OR silo-ing)
AND TOPIC: (organi?ation*)

Refined by: DOCUMENT TYPES: (ARTICLE OR REVIEW)
Indexes=SCI_EXPANDED, SSCI, A%HCI, ESCI Timespan=All years

438

#1
TOPIC: (silos OR siloes OR silo OR siloed OR siloing OR silo-ing)

AND TOPIC: (organi?ation*)
Indexes=SCI_EXPANDED, SSCI, A%HCI, ESCI Timespan=All years

462
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Appendix B

Table A5. Articles included for analysis in the scoping review.

1. Aaker, D.A. Marketing in a silo world: The new CMO challenge. Calif. Manag. Rev. 2008, 51, 144–156,
doi:10.2307/41166473.

2. Baird, G.M. The future of water infrastructure asset management, Part 3: Breaking down organizational silos
as barriers to cost savings. Am. Water Works Assoc. 2013, 105, 16–20, doi:10.5942/jawwa.2013.105.0128.

3. Bannister, F. Dismantling the silos: Extracting new value from IT investments in public administration. Inf.
Syst. J. 2001, 11, 65–84, doi:10.1046/j.1365-2575.2001.00094.x.

4. Bates, A. Bridge the gap from strategy to execution: Culture change that sticks. Strateg. HR Rev. 2017, 16,
222–228, doi:10.1108/SHR-07-2017-0048.

5. Bathurst, R.; Galloway, C. Invitational discourse: Towards a spirituality of communication. Soc. Responsib. J.
2018, 14, 336–350, doi:10.1108/SRJ-05-2016-0089.

6. Briody, E.K.; Erickson, K.C. Success despite the silos: System-wide innovation and collaboration. Int. J. Bus.
Anthropol. 2014, 5, 30–54, doi:10.33423/ijba.v5i1.1141.

7. Buchman, S.; Evans, J.M.; Mackinnon, M.; Gradin, S.; Wright, F.C. Bridging silos: Delivering integrated care
to patients with cancer in Ontario, Canada. Psycho-Oncology 2018, 27, 2673–2676, doi:10.1002/pon.4858.

8. Bundred, S. Solutions to silos: Joining up knowledge. Public Money Manag. 2006, 26, 125–130,
doi:10.1111/j.1467-9302.2006.00511.x.

9. Casciaro, T.; Edmondson, A.C.; Jang, S. Cross-silo leadership: How to create more value by connecting
experts from inside and outside the organization. Harv. Bus. Rev. 2019, 97, 130–139.

10. Cromity, J.; de Stricker, U. Silo persistence: It’s not the technology, it’s the culture! New Rev. Inf. Netw. 2011,
16, 167–184, doi:10.1080/13614576.2011.619924.

11. de Waal, A.; Weaver, M.; Day, T.; van der Heijden, B. Silo-busting: Overcoming the greatest threat to
organizational performance. Sustainability 2019, 11, 21, doi:10.3390/su11236860.

12. Dell, R.K. Breaking organizational silos: Removing barriers to exceptional performance. J. Am. Water Works
Assoc. 2005, 97, 34–37, doi:10.1002/j.1551-8833.2005.tb10902.x.

13. Doerr, K.H.; Kang, K. Bi-criteria risk analysis of domain-specific and cross-domain changes in complex
systems. Comput. Ind. Eng. 2014, 73, 51–60, doi:10.1016/j.cie.2014.04.009.

14. Forsten-Astikainen, R.; Hurmelinna-Laukkanen, P.; Lämsä, T.; Heilmann, P.; Hyrkäs, E. Dealing with
organizational silos with communities of practice and human resource management. J. Workplace Learn. 2017,

29, 473–489, doi:10.1108/JWL-04-2015-0028.

15. Fralicx, R. Strange bed(side) fellows physician-finance collaboration. Healthc. Financ. Manag. 2012, 66,
90–96.

16. Gyrd-Jones, R.I.; Helm, C.; Munk, J. Exploring the impact of silos in achieving brand orientation. J. Mark.
Manag. 2013, 29, 1056–1078, doi:10.1080/0267257X.2013.811283.

17. Hallowell, B.; Turisco, F. Breaking down IT silos a “connected” way to improve customer experience and
the bottom line. Healthc. Financ. Manag. 2009, 63, 58–64.

18. Hemon, A.; Lyonnet, B.; Rowe, F.; Fitzgerald, B. From agile to DevOps: Smart skills and collaborations. Inf.
Syst. Front. 2019, doi:10.1007/s10796-019-09905-1.

19. Hwang, E.H.; Krackhardt, D. Online knowledge communities: Breaking or sustaining knowledge silos?
Prod. Oper. Manag. 2020, 29, 138–155, doi:10.1111/poms.13098.

20. Kowalski, M. Breaking down silo walls: Successful collaboration across library departments. Libr. Leadersh.
Manag. 2017, 31, doi:10.5860/llm.v31i2.7202.

21. Kreindler, S.A.; Dowd, D.A.; Dana Star, N.; Gottschalk, T. Silos and social identity: The social identity
approach as a framework for understanding and overcoming divisions in health care. Milbank Q. 2012, 90,

347–374, doi:10.1111/j.1468-0009.2012.00666.x.
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Table A5. Cont.

22. Lank, E.; Randell-Khan, J.; Rosenbaum, S.; Tate, O. Herding cats: Choosing a governance structure for your
communities of practice. J. Chang. Manag. 2008, 8, 101–109, doi:10.1080/14697010701838771.

23. Mace-Vadjunec, D.; Hileman, B.M.; Melnykovich, M.B.; Hanes, M.C.; Chance, E.A.; Emerick, E.S. The lack
of common goals and communication within a level I trauma system. J. Trauma Nurs. 2015, 22, 274–281,

doi:10.1097/JTN.0000000000000153.

24. Marren, J.P.; Feazell, G.L.; Paddock, M.W. The hospital board at risk and the need to restructure the
relationship with the medical staff: Bylaws, peer review and related solutions. Ann. Health Law 2003, 12,

179–234.

25. McAdam, R. Fragmenting the function-process interface: The role of process benchmarking. Benchmarking
Int. J. 2001, 8, 332–349, doi:10.1108/EUM0000000005953.

26. Miller, L.C.; Jones, B.B.; Graves, R.S.; Sievert, M.C. Merging silos: Collaborating for information literacy. J.
Contin. Educ. Nurs. 2010, 41, 1–6, doi:10.3928/00220124-20100401-03.

27. Mitchell, R.; Parker, V.; Giles, M.; White, N. Toward realizing the potential of diversity in composition of
interprofessional health care teams: An examination of the cognitive and psychosocial dynamics of
interprofessional collaboration. Med. Care Res. Rev. 2010, 67, 3–26, doi:10.1177/1077558709338478.

28. Mohamed, M.; Stankosky, M.; Murray, A. Applying knowledge management principles to enhance
cross-functional team performance. J. Knowl. Manag. 2004, 8, 127–142, doi:10.1108/13673270410541097.

29. Mohler, M.J. Collaboration across clinical silos. Front. Health Serv. Manag. 2013, 29, 36–44.

30. Neill, M.S.; Jiang, H. Functional silos, integration & encroachment in internal communication. Public Relat.
Rev. 2017, 43, 850–862, doi:10.1016/j.pubrev.2017.06.009.

31. Oksanen-Ylikoski, E.; Ylikoski, T. Tensions in creating an innovative community of vocational education
and entrepreneurship. Int. J. Innov. Creat. Chang. 2015, 2, 76–82.

32. Overton, P. Breaking down silos in drug development why interdisciplinary integration is fundamental for
pharma’s future. Drug Discov. World 2017, 18, 49–52.

33. Paquin, H.; Bank, I.; Young, M.; Nguyen, L.H.P.; Fisher, R.; Nugus, P. Leadership in crisis situations:
Merging the interdisciplinary silos. Leadersh. Health Serv. 2018, 31, 110–128, doi:10.1108/LHS-02-2017-0010.

34. Porck, J.P.; van Knippenberg, D.; Tarakci, M.; Ateş, N.Y.; Groenen, P.J.F.; de Haas, M. Do group and
organizational identification help or hurt intergroup strategic consensus? J. Manag. 2020, 46, 234–260,

doi:10.1177/0149206318788434.

35. Scott, J.M.; Hawkins, P. Organisational silos: Affecting the discharge of elderly patients. J. Health Organ.
Manag. 2008, 22, 309–318, doi:10.1108/14777260810883567.

36. Silvestro, R.; Westley, C. Challenging the paradigm of the process enterprise: A case-study analysis of BPR
implementation. Omega Int. J. Manag. Sci. 2002, 30, 215–225, doi:10.1016/S0305-0483(02)00028-2.

37. Stoller, J.K.; Sasidhar, M.; Wheeler, D.M.; Chatburn, R.L.; Bivens, R.T.; Priganc, D.; Orens, D.K.
Team-building and change management in respiratory care: Description of a process and outcomes. Respir.

Care 2010, 55, 741–748.

38. Vatanpour, H.; Khorramnia, A.; Forutan, N. Silo effect a prominence factor to decrease efficiency of
pharmaceutical industry. Iran. J. Pharm. Res. 2013, 12, 203–212.

39. Walton, P. Information evolution and organisations. Information 2019, 10, 29, doi:10.3390/info10120393.

40. Wolak, E.; Ballard, A.; Thomas, M.; Newell, E.; Livingston, B.; Finch, D.; Hawkins, R.; Pickett, J. Breaking
down departmental silos for a common purpose. Nurse Lead. 2012, 10, 32–36, doi:10.1016/j.mnl.2012.05.004.
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