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In our evolving society, a future is envisioned where humans and digital systems converge to shape dynamic
and unpredictable ecosystems constantly adapting to ever-changing conditions. Such smart dynamic ecosys-
tems, which seamlessly merge digital agents, physical infrastructure, and human-technology interactions, need
to enable the formation of partnerships between their members to collectively solve complex tasks. This ne-
cessitates the establishment of trust together with effective governance mechanisms on the ecosystem level,
which emerge as crucial elements to ensure the proper functioning, safety, and adherence to established rules.
However, there is currently very little understanding of what such trust-supporting governance mechanisms
could look like. In this paper, we open this promising scientific field with compiling a taxonomy of governance
mechanisms aimed at supporting trust management in smart dynamic ecosystems. By this, we take an initial
step into the development of a comprehensive governance model and stimulate further research to address this

critical aspect of managing the complex and dynamic nature of these ecosystems.

1 INTRODUCTION

Our society is moving towards the future where dig-
ital systems, physical objects and social interactions
among humans and technology all seamlessly merge
to form intelligent and adaptive ecosystems (Liu et al.,
2011; Capilla et al., 2021). These smart dynamic
ecosystems, where all the members interact, collab-
orate, and adapt to the constantly changing needs of
the environment (Xia and Ma, 2011), are however in-
herently unpredictable.

The need of ecosystem members to form partner-
ships and collaborate with others in order to collec-
tively solve complex tasks thus calls for establish-
ing trust, a crucial and yet under-researched concept
necessary to support human-to-machine and machine-
to-machine interactions (Schreieck et al., 2016; Me-
chanic, 1996).

Several studies underscore the key role of building
and maintaining trust among the members of smart
dynamic ecosystems for the successful adoption
of autonomous and intelligent technologies (Capilla
et al., 2021; Beer et al., 2014). The concept of trust
and its importance within the digital world can play
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a major role, for instance, in selecting trusted in-
formation or service providers among various smart
agents in the ecosystem, or as a self-protection mech-
anism against untrusted and potentially malicious
agents (Buhnova et al., 2023), such as those designed
with the intention to cause harm or deceive and ma-
nipulate others.

Besides establishing trust among the ecosystem’s
agents, effective governance is crucial to guarantee
the proper functioning of such dynamic ecosystems
in terms of safety and adherence to established rules.
This governance includes developing strategies and
rules (Schreieck et al., 2016) based on the specific
needs of the ecosystem in question, i.e. rules for en-
tering the ecosystem, ensuring trustworthy communi-
cation and forming partnerships among ecosystem’s
members. An efficient governance model should also
encompass mechanisms for upholding moral and eth-
ical responsibility and advancing principles like sol-
idarity and fairness. Otherwise, agents might be-
have unethically or perform actions endangering other
members or disrupting the whole ecosystem. Yet, the
current understanding of the mechanisms and compo-
nents that shall form such a governance model is so
far very fragmented.

In this paper, we propose a taxonomy of gover-
nance mechanisms for trust management in smart dy-
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namic ecosystems, compiled from a review of exist-
ing literature. We believe that via interconnecting the
fragmented knowledge on the topic, this paper offers
a solid ground for the scientific community to stimu-
late further research and collaboration to address the
critical aspect of managing the complex and dynamic
nature of smart dynamic ecosystems.

The rest of this paper is organized as follows. Sec-
tion 2 summarizes the related work, while section 3
describes the methodology employed to build the pro-
posed taxonomy of governance mechanisms for smart
dynamic ecosystems. The taxonomy itself is pre-
sented in section 4. Afterward, sections 5 and 6 con-
clude the paper with a discussion of future research
directions.

2 RELATED WORK

The governance of trust management in smart dy-
namic ecosystems represents a complex research field
in its scope (i.e., what research challenges need to
be addressed), breadth (i.e., what mechanisms and in
which interplay are needed to address the challenges),
and depth of the individual mechanisms (i.e., what
are the effective ways to address the individual chal-
lenges). While attempts to the depth aspect of the
challenge exist in the literature, unless there is an un-
derstanding of the breadth and scope of the problem,
which is currently very fragmented, we can hardly
hope for an effective solution to the problem.

A notable pillar of knowledge in terms of tax-
onomies addressing the governance of quality aspects
in complex ecosystems can be traced in Social Inter-
net of Things (SIoT) (Alkhabbas et al., 2019), which
however focuses on technical-quality aspects, such
as ensuring resilience (Berger et al., 2021), secu-
rity (Williams et al., 2019; Rizvi et al., 2018), or ser-
vice discovery (Roopa et al., 2019), instead of trust.
On the other hand, the works that focus on categoriz-
ing the aspects of trust and trust management within
SIoT (Ahmed et al., 2019; Chahal et al., 2020; Ahmed
et al., 2020), recognizing trust as the fundamental
building block of SIoT (Khan et al., 2020) needed for
effective interactions and collaboration of SIoT mem-
bers, focus on particular aspects of trust such as prop-
erties, metrics, and trust attacks, leaving the gover-
nance mechanisms for trust management largely un-
explored.

Governance in the context of Internet of Things
(IoT) has been researched from the direction of
decision-making (Almeida et al., 2017), and roles
and responsibilities management (Gerber and Kansal,
2020), while unfortunately overlooking trust-based

governance. Besides, considerable research effort
has been dedicated to developing governance mech-
anisms and frameworks for Cyber-Physical-Social
Systems (CPSS) (Katina and Keating, 2018; Katina
et al., 2017). These works predominantly focus on in-
dividual systems, though, rather than holistically ad-
dressing the governance needs of entire ecosystems in
which CPSS operate, and thus lack systematic orga-
nization of the necessary mechanisms.

As for the field of software ecosystems, there ex-
ist studies addressing trust management (Hou and
Jansen, 2023) and governance (Alves et al., 2017) is-
sues. However, it is crucial to recognize that smart
dynamic ecosystems diverge from software ecosys-
tems as the former encompasses a blend of physi-
cal and digital entities, adapting to real-world con-
ditions, while the latter predominantly involves dig-
ital components and applications operating in virtual
spaces. Due to this key difference, the principles and
strategies employed in trust management and gov-
ernance within software ecosystems cannot directly
translate to the complexities presented by smart dy-
namic ecosystems but need to be addressed sepa-
rately.

To sum up, while notable sources of knowledge
exist on the fragments of the topic, there is a lack of
(1) a comprehensive taxonomy of governance mecha-
nisms, (2) tailored for smart dynamic ecosystems and
(3) centered around trust. In this paper, we fill the
gap by introducing an initial version of the taxonomy
of governance mechanisms for trust management in
smart dynamic ecosystems.

3 METHODOLOGY

To identify relevant papers, we conducted an
exploratory search across electronic academic
databases. The search utilized combinations of
keywords on trust, trust management, govern®, loT,
and SloT to retrieve an initial set of papers. This
collection was further expanded by incorporating
selected reference papers cited in the initial set. The
collected papers were then examined with a focus
on the identification of mechanisms essential for
the governance of trust management within smart
dynamic ecosystems.

In order to classify the collected governance
mechanisms, a classification scheme was developed
following the methodology proposed by Usman et
al. (Usman et al., 2017). Thus, we applied the fol-
lowing four phases: (1) Planning, (2) Identification
and Extraction, (3) Design and Construction, and (4)
Validation.
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Table 1: References for Trust Score Management and Ecosystem Wellbeing Management mechanisms.

Trust Score Management

. QoS Metrics
Trust Metrics

Trust Evidence

Collection Social Metrics

Past Behaviour

Time Dimension Present Behaviour

Future Behaviour

Quality of Service (QoS) trust metrics (Xiao et al., 2015; Bao and Chen, 2012b)
social interactions (Yan et al., 2016), social metrics (Buhnova et al., 2023), honesty (Yan

et al., 2016; Nitti et al., 2013), openness (Igbal and Buhnova, 2022), fairness (Nwebonyi
etal., 2019)

social trust parameters (Chen et al., 2014; Bao and Chen, 2012a)
past subjective experiences (Gwak et al., 2017), past behaviours (Meena Kowshalya and

Valarmathi, 2017)
present experience (Buhnova, 2023), present behavior (Mehdizadeh and Farzaneh, 2022)

futuristic behaviours (Meena Kowshalya and Valarmathi, 2017)

subjective trust calculation (Ghafari et al., 2020; Bo et al., 2017), distributed computing
(Asiri and Miri, 2016)
centralized authority for computations (Asiri and Miri, 2016), guarantor (Clarke et al., 2013)

Trust Score Local
Computation Global
From Members

Trust Score .
. to Central Authority
Propagation
From Members
to Members
From Central Au-

thority to Members

global share (Nitti et al., 2013), centralized (Resnick et al., 2000), reputation centre (J@sang
et al., 2007)

distributed collaborating filtering (Chen et al., 2014), distributed (Kamvar et al., 2003; Men-
doza and Kleinschmidt, 2015), distributed stores (Jgsang et al., 2007)

from central authority (Jgsang et al., 2007), intermediate or provider (Nitti et al., 2013)

Initialization
Trust Score
Lifecycle Update
Erosion

initial trust value (Chen et al., 2015), entrance of a new object (Atzori et al., 2012)

trust update (Chen et al., 2014; He et al., 2020; Peng et al., 2008), value update (Namal
etal., 2015)

trust erosion (Sagar et al., 2022; Truong et al., 2017; Rana et al., 2022)

Ecosystem Wellbeing Management

. . Reward Mechanisms
Incentive Mechanisms

Punishment Mechanisms

reward mechanisms (Bangui et al., 2023a; Bangui et al., 2023b; Guo et al., 2021; Zhaofeng

et al., 2019; Malik et al., 2019; Xiaoxue et al., 2010), reward system (Singh and Kim, 2018)
punishment mechanisms (Bangui et al., 2023a; Bangui et al., 2023b; Guo et al., 2021; Xi-

aoxue et al., 2010), punishment (Etalle et al., 2007), penalties (Malik et al., 2019)

Isolation of Untrusted Mem-
Safety Assurance b
ers

Isolation of Trust Management

isolate untrusted devices (Banerjee et al., 2018), isolation module (Hategekimana et al.,
2020)

isolation of attacking nodes (Muzammal et al., 2020; Alsumayt et al., 2017), isolating mali-

Disruptors cious devices (Nandhini et al., 2022; Seshadri et al., 2020; Ahmed et al., 2015)
R K i K detection of malicious nodes (Liu et al., 2019; She et al., 2019; Li et al., 2020; Wang and
Detection of Trust Detection of Disruptive . R
X Wei, 2021; Khatun et al., 2019; Illi et al., 2023)
Management Disruptors Members

Detection of Trust Attacks

trust attack detection (Caminha et al., 2018; Abdelghani et al., 2019; Marche and Nitti,
2020; Masmoudi et al., 2020; Magdich et al., 2021)

Trade-off Analysis in Resolving Conflicting Values,
Decision Making Interests and Goals

Detection of Discrimination

conflicting preferences (Zavvos et al., 202T), conflicting information (K6kciyan and Yolum,
2020)

discrimination of objects (Jafarian et al., 2020; Illi et al., 2023), discrimination attack
(Marche and Nitti, 2020)

Trust Score/Decision Re-

assessment
Correction of Trust Score

Corrective Mechanisms

Miscomputation ) )
Reparation/Compensation of

Affected Members

self-correction (Lochner and Smilek, 2023), trust miscomputation (Khan et al., 2015), feed-
back loop (Bangui et al., 2023a)

self-correction (Lochner and Smilek, 2023), trust miscomputation (Khan et al., 2015)

trust compensation (Yu et al., 2017)

The initial phase involved the planning process,
where the ideas for the classification scheme were
collected. In the second phase, the dimensions for
the classification of governance mechanisms were de-
veloped, drawn from the grouping of the mechanisms
found in the literature. This was performed iteratively
by the authors and each dimension was discussed and
agreed by the authors. Moving into the third phase,
the taxonomy was constructed by combining pro-
posed dimensions and validated in the fourth phase
by correspondence and backward snowball analysis
searches that have been used in the taxonomy descrip-
tions, as elaborated in the discussion in section 5.2.
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The complete list of references for individual mecha-
nisms is provided in Table 1.

4 TAXONOMY

One of the initial findings when exploring the col-
lected governance mechanisms is the clustering of
the mechanisms around two core concepts: trust as-
sessment and trust assurance. While the governance
mechanisms connected to trust assessment can be ex-
plained as answering the question of ’Can I trust?”,
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Figure 1: Relationship between Trust Assessment and Trust Assurance, and their contribution to governance.

the governance mechanisms connected to trust assur-
ance can be essentially reduced to the support of an-
swering the question of "How to ensure I can trust?”.

The former cluster consists of mechanisms of trust
score computation, collection of trust evidence and
inputs for such computation, trust score propagation,
and management of the trust score over time, and is
referred to as Trust Score Management in our taxon-
omy introduced in section 4.1.

The latter cluster consists of incentive mecha-
nisms to motivate trustworthy behaviour (and punish
its violations), detection of untrustworthy members
and their isolation to promote safety and wellbeing
of the remaining ecosystem members, and corrective
mechanisms in case of trust misjudgement and dis-
crimination that happens in effect of that. We refer
to this cluster as Ecosystem Wellbeing Management,
which is presented in section 4.2.

The symbiotic relationship between these two
clusters is visualized in 1. Trust Score Management
activities center around trust assessment. It serves
as the foundation for the initial evaluations of each
ecosystem member’s trustworthiness. Once an entity
is assessed for trust, it is awarded a trust score, and
trust assurance comes into play. This is the center
of Ecosystem Wellbeing Management mechanisms,
whose role is to gradually increase the trustworthiness
of individual members (via motivating them to better
behaviour and expelling disruptors). Together, Trust
Score Management and Ecosystem Wellbeing Man-
agement contribute to the governance of smart dy-
namic ecosystems by creating a cycle that reinforces
and sustains the concept of trust within the ecosystem
over time.

4.1 Trust Score Management

The focus of Trust Score Management mechanisms
centers around trust assessment, i.e. awarding a trust
score to an entity. In order to do that, there need to
be mechanisms in place responsible for collecting ev-
idence that serves as input data for trust score calcu-
lation, keeping the scores updated, and propagating it

across the network.

We describe the governance mechanisms respon-
sible for trust score management in the following
paragraphs and summarize them in 2.

1. Trust Evidence Collection and Information Gath-
ering
Collecting information is a necessary prerequi-
site for the calculation of trust scores representing
the trustworthiness of individual ecosystem mem-
bers. These trust scores are calculated on the basis
of selected features called trust metrics, that are
monitored and combined in time (Meena Kow-
shalya and Valarmathi, 2017).

Trust metrics capture different qualities of inter-
actions occurring between agents. These can refer
to QoS metrics reflecting the ability of an agent
to provide quality services in terms of reliability
or accuracy (Xiao et al,, 2015; Bao and Chen,
2012b). Other mechanisms focus on capturing so-
cial relationships among agents in terms of hon-
esty, openness, altruism, or unselfishness (Nitti
et al., 2013) by monitoring social metrics.

To address the time dimension, it is neces-
sary to consider mechanisms that monitor past,
present, and future behaviour. Monitoring trust
metrics over time enables the ecosystem to gain
understanding of how trust dynamics changes and
to adapt to evolving trust scenarios by feeding
design-time, runtime, and predictive models, re-
spectively, and allows for the anticipation of po-
tential malicious intentions (Meena Kowshalya
and Valarmathi, 2017).

Evidence collection also serves as a promising
tool for justifying decisions that might be opposed
by certain ecosystem agents, detecting any poten-
tial trust attacks, and proving malicious intentions
of agents before they become fully evident (Buh-
nova, 2023).

Note that in all these cases, various mechanisms
can be in place to promote the exchange of the
metrics between the trustor and the trustee. How-
ever, as trust is essentially a belief of the trustor
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about the trustee’s trustworthiness, the trustor
needs to be given a way to validate the metrics
themselves, which can be supported by the trustee
by sharing an explanation of their actual or in-
tended actions (Igbal and Buhnova, 2022).

Trust Score Computation

Different mechanisms must be applied to calcu-
late trust scores at different levels of the ecosys-
tem. Typically, the literature mentions local and
global trust score computation (Ghafari et al.,
2020).

Local trust scores are calculated on the ecosys-
tem member level. They are derived from agent-
to-agent relationships, which involve the assess-
ment of one agent’s trustworthiness by another,
utilizing local information such as current obser-
vations or past experience. In contrast, global
trust score extends beyond individual interac-
tions, representing an agent’s reputation within
the broader ecosystem. In this context, each
agent’s reputation is linked to the local trust scores
assigned by other agents in the ecosystem, creat-
ing a network of mutual influence on overall trust-
worthiness. These calculations are made at the
central authority level, e.g. by reputation mod-
els (Asiri and Miri, 2016).

. Trust Score Propagation

Trust score propagation describes how trust infor-
mation spreads throughout the network. There are
various kinds of trust score propagation schemes
found in the literature — (1) centralized schemes
depending on a central node that is responsible
for gathering trust-related data and propagating it
across the network (Nitti et al., 2013), (2) decen-
tralized schemes where each ecosystem member
is responsible for trust computation and propaga-
tion on its own (Chen et al., 2014), and (3) hybrid
schemes combining centralized and decentralized
principles (Nitti et al., 2013).

While centralized schemes are vulnerable to
a single point of failure and are not suitable
for large-scale networks (Karthik and Anantha-
narayana, 2017), decentralized schemes face chal-
lenges associated with limited computational ca-
pacity of individual nodes and unbiased propa-
gation of trust scores across the network (Jgsang
et al., 2007). Since hybrid schemes are able
to mitigate the challenges of both aforemen-
tioned propagation schemes (Karthik and Anan-
thanarayana, 2017), they are frequently em-
ployed throughout the research works (Karthik
and Ananthanarayana, 2017; Mahmood et al.,
2019). It is, therefore, necessary to ensure that ap-

propriate trust score propagation mechanisms are
employed in the ecosystem. These include mech-
anisms capable of propagating individual trust
scores not only between members of the ecosys-
tem and the central authority (in both directions)
but also among the members themselves.

. Trust Score Lifecycle

Besides the evidence collection, computation and
propagation of trust scores throughout the ecosys-
tem, governance mechanisms dealing with trust
score lifecycle need to be established, too. Trust
score lifecycle covers multiple phases, namely
the trust score (1) initialization, (2) update and
(3) erosion, and shall be implemented at both
the local levels (i.e., ecosystem members storing
the trust scores of their peers) and global levels
(i.e., trust scores managed by the global reputa-
tion model). They are responsible for ensuring the
integrity and reliability of the scoring system.

The mechanisms for trust score initialization
(sometimes referred to as bootstrapping) are re-
sponsible for assigning a trust score value to
agents newly entering the ecosystem without any
previous records (Atzori et al., 2012). Determin-
ing the appropriate initial trust score value is a
challenging task (Chen et al., 2015). If the initial
trust score is too low, new agents might experi-
ence difficulties in engaging in meaningful inter-
actions with other agents within the ecosystem, as
they are not trusted. On the other hand, setting the
initial trust score value too high may pose a risk
that malicious agents could exploit this initial trust
to inflict harm before being identified as untrust-
worthy, or abuse it to whitewash their reputation
via leaving and re-entering the ecosystem with a
clean trust score.

The update phase demands dynamic mecha-
nisms that facilitate real-time adjustments, con-
sidering evolving circumstances and agents’ be-
haviour. The updates are typically managed
through event-driven, time-driven, or hybrid ap-
proaches. In the event-driven scenario, trust
scores are updated upon the completion of an
interaction with other agents, or after a specific
event has occurred (Chen et al., 2014). How-
ever, this approach introduces the drawback of in-
creased network traffic overhead. Alternatively,
in the time-driven approach, trust is updated reg-
ularly at specific time intervals, ensuring a peri-
odic assessment of an agent’s trust score (Namal
et al., 2015). Lastly, the hybrid approach com-
bines both aforementioned approaches, enabling
trust updates at set intervals and/or in response to
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Figure 2: Taxonomy of Governance Mechanisms for Trust Score Management.

specific events or interactions (Xiao et al., 2015).

In addition to the dynamic nature of an agent’s
trust score within the ecosystem, a high trust score
or reputation shall deteriorate towards a neutral
value when an agent experiences a lack of inter-
actions or engages in too few interactions (Truong
et al., 2017). It is therefore necessary to estab-
lish mechanisms taking into account the lifespan
of trust values, whereby the trust score of inactive
agents undergoes the erosion process after a spec-
ified duration of inactivity (Sagar et al., 2022) in
order to keep the trust scores up to date.

4.2 Ecosystem Wellbeing Management

Trust represents a valuable resource influencing the
overall health of the ecosystem. It elevates various as-
pects of the ecosystem wellbeing, such as the ability
for the ecosystem members to depend on each other
and feel safe, fairness by promoting equitable interac-
tions and decision-making, or solidarity through en-
couraging collaboration and mutual support within
the ecosystem.

In the following paragraphs, we list the gov-
ernance mechanisms responsible for the ecosystem
wellbeing identified in our study. The mechanisms
are also summarized in 3.

1. Incentive Mechanisms

Encouraging behaviours aligned with ecosystem’s
rules and values belongs to the key mechanism for
enhancing the well-being of the ecosystem that

need to be established. This is being achieved
through incentives, i.e. a system of rewards and
punishments. The decision to reward or punish
an agent can be determined by various factors,
e.g. its current trust score or based on the re-
cent relative changes in it, such as an increase
or decrease (Bangui et al., 2023a; Bangui et al.,
2023b).

2. Safety Assurance

Given that trust in smart dynamic ecosystems is
understood as "the attitude or belief of an agent
(trustor) to achieve a specific goal in interaction
with another agent (trustee) under uncertainty
and vulnerability” (Buhnova, 2023), trust man-
agement is only meaningful in the environments
where the members feel vulnerable in some way.
This lies behind the importance of safety assur-
ance on the ecosystem level, which needs to be in
place to protect vulnerable members in the pres-
ence of members with questionable trustability.
Ensuring safety within the ecosystem is closely
tied to the ability to expel or isolate untrusted
agents, which might be dangerous, or disruptors,
which are assumed to disrupt the wellbeing of the
ecosystem. In situations where trust is used to
navigate the sharing of information or provision
of services, the trustor can easily choose not to
use the knowledge or services provided by un-
trustworthy agents. However, in complex scenar-
ios involving physical safety and human lives, e.g.
avoiding collisions with malicious autonomous
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Figure 3: Taxonomy of Governance Mechanisms for Ecosystem Wellbeing Management.

vehicles, ensuring safety becomes a challenging
task. In these cases, it becomes essential to avoid
the collision by employing mechanisms of adap-
tive function restriction in order to regulate the
ability of untrusted members to cause harm (Ha-
lasz and Buhnova, 2022).

. Detection of Trust Management Disruptions

To be able to deal with misbehaving agents, it is
first crucial to have mechanisms in place capa-
ble of identifying ongoing disruptions within the
ecosystem (Sagar et al., 2022). Detecting these
disruptions involves not only identifying mali-
cious agents as such, but also encompasses the
recognition of various trust attacks that substan-
tially undermine the fundamental pillars of the
ecosystem.

. Corrective Mechanisms

It is essential to implement mechanisms that en-
able corrections of past trust decisions or elimi-
nations of unfairness observed in the ecosystem
in order to maintain a just and fair environment.
These mechanisms do not only include identifica-
tion and elimination of injustice such as discrim-
ination or unfairness occurring within the ecosys-
tem (e.g. newly joining agents facing issues with
earning the required trust for establishing mean-
ingful interactions), but also allow to correct trust
misjudgements (Bangui et al., 2023a) made in the
past, all by reassessing trust scores, correcting
trust score miscomputations, and providing com-
pensation to the affected agents.

. Trade-off Analysis in Decision Making

A smart ecosystem represents a place where of-
ten the collective objectives of individual systems,
their goals, and the goals of human members in-
tersect (Tofangchi et al., 2021). Within this dy-

namic setting and all ongoing interactions, con-
flicts may arise. For instance, while the ecosystem
as a whole may prioritize efficiency, agents may
seek full control over their actions. Simultane-
ously, people may require privacy and ethical con-
siderations in their interactions with the ecosys-
tem. Effectively managing these conflicting val-
ues and finding common ground requires gover-
nance mechanisms that achieve a balance between
pursuing the goals of all involved parties. For in-
stance, trust-based trade-off analysis using incen-
tives could serve as a tool for resolving conflict-
ing values, interests, and goals within a smart dy-
namic ecosystem. Members striving toward the
ecosystem’s shared goals could be rewarded with
special tokens, which could then be replaced as a
form of currency in case a member wants to prior-
itize its own goals even if they may not align with
the goals of the ecosystem as a whole.

S DISCUSSION

While this paper only takes the initial steps towards a
comprehensive taxonomy of governance mechanisms
for trust management in smart dynamic ecosystems,
we believe it lays a solid foundation covering the
breadth of the governance mechanisms for this chal-
lenging context, which can serve as a starting point for
the research community filling the necessary details.

5.1 Opportunities for Further Research

Building upon the initial work presented in this pa-
per, further research can focus on studying the gover-
nance of smart dynamic ecosystems in more depth,
classifying the individual mechanisms according to
more parameters and refining them to deeper levels of
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categorization. Then, a possible research path is the
development of a comprehensive governance model,
systematically organizing the identified governance
mechanisms within a structured framework. Such a
model would provide a holistic understanding of the
relationships and dependencies among various gover-
nance components.

Next, there is an opportunity to explore the cre-
ation of a logical architecture that aligns with the pre-
viously mentioned governance model. Such an ar-
chitecture would facilitate the implementation of ef-
fective governance mechanisms in diverse smart dy-
namic ecosystems. The steps towards composing the
logical architecture involve the identification of the
ecosystem’s actors, defining their roles, and investi-
gating the network of the relationships among them.
The contribution of such an architecture lies in its
ability to provide the underlying structure of smart dy-
namic ecosystems, and thereby provide guidance for
the development of future governance mechanisms
tailored to these ecosystems.

Last, each of the identified governance mecha-
nisms would deserve a proper examination and re-
search of its underlying principles, especially in the
context of the governance mechanisms it shall be in-
tegrated with. Understanding these deeper levels of
detail is necessary for leading the discussion about
implementing trust management governance in terms
of both technology and policy making.

5.2 Threats to Validity

To promote the external validity of the taxonomy,
which is threatened by the possibility of overlooking
papers that could substantially impact the findings,
a proactive approach was taken to mitigate the risk.
We employed a backward snowball analysis, which
allowed us to extend our reach beyond the initially
identified papers and ensured a more comprehensive
inclusion of relevant sources. Besides, we iteratively
re-examined the identified keywords to ensure that
variations of trust governance terminology are cov-
ered.

To maximize the internal validity, which is influ-
enced by our expertise in taxonomy creation, the cor-
respondence analysis was employed, drawing on in-
sights from five reference papers (Sagar et al., 2022;
Buhnova et al., 2023; Berger et al., 2021; Ahmed
et al., 2019; Chahal et al., 2020) published in the last
four years. This methodological choice served to en-
hance the credibility of the taxonomy by aligning it
with established literature and ensuring that the dis-
tinctions made were well-founded.

6 CONCLUSION

The aim of this paper was to propose a taxonomy of
governance mechanisms desgined for trust manage-
ment in smart dynamic ecosystems. To achieve this,
we reviewed the existing literature, identified the key
governance principles and organized them in a co-
hesive structure. The proposed taxonomy serves as
a starting point for further discussion and research
within this field. Our intention is to stimulate the ex-
ploration of governance mechanisms, and fostering a
deeper understanding of the necessities and complex-
ities involved in governing trust within smart dynamic
ecosystems.
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