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Abstract

Blockchain-enabled vehicular edge markets are usually discussed as technical systems for secure resource
discovery, smart-contract settlement, and decentralized trust management. This article reframes that problem as a
smart mobility governance issue. It argues that vehicular blockchain trading can support scalable resource sharing
only when technical trust is reinforced by institutional trust, fair incentives, privacy assurance, regulatory clarity,
and adoption readiness. A conceptual framework is developed to connect vehicle resource markets, blockchain
transaction layers, institutional governance, trust analytics, incentive design, and technology adoption. A
simulated stakeholder dataset is then used to illustrate how governance variables influence adoption readiness
among vehicle owners, fleet managers, platform operators, edge infrastructure providers, municipal officers, and
cybersecurity auditors. Results suggest that institutional trust and incentive fairness are the strongest drivers of
adoption readiness, while regulatory clarity remains the weakest perceived condition. The article contributes to
technology innovation and society research by transforming a blockchain-based vehicular trading architecture into
a broader governance model for smart mobility ecosystems. It also provides practical guidance for platform
operators and public agencies seeking to deploy secure, accountable, and socially acceptable mobility resource
markets.
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From Vehicular Blockchain Trading to Smart Mobility Governance:
Institutional Trust, Incentives, and Technology Adoption

1. Introduction

Blockchain-enabled vehicular markets are moving from a narrow engineering problem to a broader
governance problem. The original technical question asks how mobile vehicles can exchange computation,
storage, bandwidth, sensing, or energy-related resources through secure peer-to-peer coordination. A social-
technical interpretation asks a wider question: what institutional conditions make such trading trusted, fair,
accountable, and adoptable at scale? This article develops that second perspective by reframing vehicular
blockchain trading as a smart mobility governance system. Blockchain provides the transaction layer, but
governance supplies the rules, legitimacy, incentives, and accountability needed for public and private actors to
accept the system.

The research direction is closely connected to blockchain-enabled information systems, where distributed
ledgers are used to create verifiable records among parties that do not fully trust one another (Lu, 2022) . The
vehicular edge market is a particularly demanding setting because actors are mobile, interactions are short,
resources are heterogeneous, and trust must be updated continuously after each transaction. A vehicle may act as a
requester in one period and a provider in another, while the edge gateway coordinates local discovery, smart
contract execution, and ledger recording. This role switching makes the market more flexible than centralized
road-side infrastructure, but it also exposes the system to manipulation, false identities, opportunistic bidding, and
uneven willingness to participate.

The adoption of such platforms cannot be explained by technical capability alone. Information systems
adoption research shows that perceived usefulness and perceived ease of use shape initial willingness to adopt
new technologies (Davis, 1989) . In smart mobility, however, usefulness is not limited to faster matching or
lower latency. Users, vehicle operators, mobility companies, and public agencies also evaluate whether the
platform is fair, whether payments are predictable, whether data are protected, and whether the rules can be
audited after disputes. Therefore, blockchain trading in vehicular networks should be studied as a combined
system of technology performance, institutional trust, economic incentives, and organizational adoption.

Smart contracts are important because they translate governance rules into executable logic. In Internet of
Things environments, blockchain and smart contracts have been widely discussed as tools for decentralized
coordination, traceable transactions, and programmable trust (Christidis and Devetsikiotis, 2016) . For vehicular
edge markets, the smart contract is not only a payment script; it becomes a rule engine that defines provider
eligibility, pricing procedure, penalty clauses, privacy boundaries, and post-service trust updates. This article uses
that idea to develop a governance-oriented model in which technical trust is combined with institutional
legitimacy.

A governance view also complements unified technology acceptance theory, which argues that performance
expectancy, effort expectancy, social influence, and facilitating conditions shape technology use ( Venkatesh et
al., 2003 ) . In vehicular blockchain trading, performance expectancy refers to efficient resource access, effort
expectancy refers to low operational burden, social influence includes platform norms and regulatory expectations,
and facilitating conditions include interoperable vehicle systems, edge infrastructure, and clear legal responsibility.
This article therefore treats technology adoption as a dependent governance outcome, not merely as an
engineering result.
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The purpose of this study is to develop a conceptual and data-analytical article titled From Vehicular
Blockchain Trading to Smart Mobility Governance: Institutional Trust, Incentives, and Technology Adoption.
The study makes three contributions. First, it translates the technical logic of blockchain-based vehicular resource
sharing into a governance framework suitable for JTIS. Second, it proposes a trust-incentive-adoption model that
links institutional trust, smart contract incentives, privacy assurance, regulatory clarity, and platform readiness.
Third, it provides simulated empirical evidence showing how trust scores, incentive fairness, privacy guarantees,
and governance clarity affect adoption readiness across stakeholder groups in smart mobility markets.

2. Literature Review

Blockchain has been increasingly embedded into IoT systems to address identity management, data integrity,
device authentication, and distributed trust ( Xu et al., 2021 ) . Vehicular networks share many of these
characteristics because vehicles behave as mobile IoT nodes with sensing, communication, computation, and
storage functions. However, the vehicular setting adds unique governance complexity. Vehicles interact with
road-side units, traffic platforms, fleet operators, insurers, logistics companies, and regulators. Thus, the same
ledger transaction may carry operational, commercial, and public safety consequences.

Institutional theory helps explain why technical trust is insufficient for long-term adoption. Trust can be
produced not only through personal relationships but also through institutions, rules, certifications, and
standardized procedures (Zucker, 1986) . In a blockchain-enabled vehicular market, institutional trust emerges
when stakeholders believe that the system's rules are stable, auditable, and fairly enforced. A ledger can record
transactions, but users still need confidence that identity issuance, smart contract parameters, dispute handling,
and data access rights are governed by legitimate authorities.

Supply chain and platform studies show that blockchain may reduce information asymmetry by providing
immutable transaction records and shared visibility among authorized participants ( Kshetri, 2018 ) . Similar
logic applies to smart mobility. A vehicle owner may not know whether a provider actually delivered the
promised resource level, and a provider may not know whether a requester will pay after service. Blockchain
records, service evidence, and smart contract escrow mechanisms reduce the need for bilateral trust by creating a
shared transactional memory.

The concept of institutions is also important because mobility markets operate under formal and informal
constraints. Institutions define the rules of the game, shape incentives, and structure economic exchange (North,
1991 ) . For smart mobility governance, formal rules include data protection law, transport regulation,
cybersecurity standards, and liability frameworks. Informal rules include user expectations about fairness,
platform reputation, and acceptable uses of vehicle-generated data. A blockchain trading platform must align with
both sets of rules to move from experimental deployment to social acceptance.

The literature on Industry 4.0 blockchain applications has emphasized traceability, security, interoperability,
and distributed control ( Chen et al., 2024 ) . These themes are directly relevant to vehicular edge markets
because the vehicle becomes part of an intelligent industrial ecosystem. Vehicles produce data, request
computation, provide temporary resources, and participate in machine-to-machine transactions. The governance
challenge is therefore not simply to secure a single exchange but to coordinate many short-lived exchanges within
a wider cyber-physical infrastructure.

Institutional isomorphism explains why platforms may converge toward similar governance forms when they
face comparable regulatory pressure and legitimacy expectations ( DiMaggio and Powell, 1983 ) . In smart
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mobility, blockchain platforms may gradually adopt similar identity standards, data-sharing rules, audit
procedures, and dispute-resolution protocols because cities, insurers, manufacturers, and users demand
comparable assurances. This convergence may improve interoperability, but it may also reduce experimentation if
governance templates become too rigid.

Sustainable supply chain research has argued that blockchain can support transparency and accountability
across multi-party systems ( Saberi et al., 2019 ) . In mobility governance, sustainability is not limited to
emissions reduction. It also includes efficient use of underutilized vehicle resources, reduced duplication of
roadside infrastructure, and improved resilience of mobility services. A decentralized vehicular resource market
can reduce waste when idle vehicle resources are temporarily shared, but such sharing will not scale without
institutional mechanisms that make participation safe and rewarding.

Legitimacy is particularly important when emerging technologies intervene in public mobility spaces.
Organizations and platforms gain legitimacy when their actions are perceived as desirable, proper, and appropriate
within socially constructed systems of norms and beliefs ( Suchman, 1995 ) . Vehicular blockchain trading
platforms need legitimacy from drivers, manufacturers, mobility service providers, city agencies, and data
protection authorities. A purely technical security claim is unlikely to be enough if users view the incentive rules
or data practices as opaque.

Blockchain research has emphasized decentralization, immutability, consensus, and smart contract automation
as core design features (Lu, 2018 ) . From a governance perspective, these features should be interpreted as
institutional instruments. Decentralization distributes authority, immutability creates accountability, consensus
defines accepted truth, and smart contracts embed procedural rules. The question is not whether these features
exist technically, but how they are designed to support stakeholder confidence and responsible adoption.

Transaction-cost economics suggests that governance structures are chosen to reduce uncertainty,
opportunism, and coordination costs ( Williamson, 1979 ) . Vehicular blockchain trading seeks to lower
transaction costs in micro-resource markets where repeated bargaining would be inefficient. Smart contracts
reduce negotiation cost, reputation records reduce screening cost, and automated settlement reduces enforcement
cost. Yet the technology also creates new costs, including compliance verification, wallet management, data
governance, and smart contract auditing.

Empirical studies of blockchain adoption in supply chains show that organizational readiness, perceived
benefits, top management support, and partner pressure influence adoption decisions ( Queiroz and Wamba,
2019) . Similar conditions apply to vehicular edge markets. A fleet operator will not adopt a blockchain trading
system simply because it is decentralized. The operator must perceive economic value, risk reduction, integration
compatibility, and legal clarity. Adoption is therefore a governance decision under uncertainty.

Polycentric governance provides a useful lens because smart mobility involves multiple centers of decision
making rather than a single authority (Ostrom, 2010) . Vehicle manufacturers, municipalities, telecom operators,
cloud providers, insurers, users, and regulators each control part of the system. A blockchain market that ignores
this distributed authority may face resistance. A polycentric design, by contrast, can allocate responsibilities
across local edge gateways, consortium validators, municipal oversight bodies, and market participants.

Blockchain research challenges include scalability, privacy, consensus efficiency, and governance of protocol
changes (Lu, 2019) . These challenges are especially visible in vehicular environments because transactions
may be frequent and time-sensitive. A governance model must decide which events require full on-chain
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recording, which can be handled off-chain, how identity changes are managed, and who is responsible when
consensus delays affect service quality.

3. Conceptual Framework: From Trading Network to Mobility Governance

Mobile edge computing research shows that low-latency computation near users can reduce the burden on
centralized cloud systems (Mao et al., 2017) . Vehicular resource markets extend this logic by allowing vehicles
themselves to contribute resources to nearby peers. The market becomes a hybrid infrastructure composed of
vehicles, edge nodes, base stations, wallets, smart contracts, and governance rules. Figure 1 presents the
conceptual transformation from a transaction-oriented trading network to a governance-oriented smart mobility
system.

Systematic reviews of blockchain applications show that many successful use cases combine technical
traceability with organizational coordination (Casino et al., 2019) . The proposed framework therefore contains
six connected layers: the vehicle resource market, the blockchain trading layer, institutional governance, trust
analytics, incentive design, and technology adoption. Each layer performs a different function. The market layer
handles resource matching. The blockchain layer records and settles transactions. Governance defines rights and
responsibilities. Trust analytics evaluates behavior. Incentives motivate honest participation. Adoption reflects
stakeholder acceptance.

regi)zu\rfc g 5 Edge > | Blockchain
Ay coordination ledger
< R
S
Smart-contract 5> | Institutional > Mobility
incentives trust rules adoption

Figure 1. Governance-oriented framework for transforming vehicular blockchain trading into smart mobility governance.

Mobile edge computing has been described as a key technology for bringing computation and storage closer
to connected devices (Hu et al., 2015) . In the proposed governance framework, the edge node has a dual role. It
is both a technical coordinator and a governance intermediary. Technically, it verifies requests, identifies
providers, and monitors service quality. Institutionally, it applies platform rules, filters low-trust nodes, records
evidence, and triggers dispute processes when service terms are violated.

Blockchain technology has been recognized as a continuing research trend because it changes how distributed
actors coordinate records, incentives, and trust (Zheng and Lu, 2022) . In vehicular markets, the ledger should
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not be viewed as a replacement for institutions. Rather, it is an institutional memory that records exchanges, trust
updates, and compliance events. The real governance question is how this memory is interpreted and how it
affects future eligibility, pricing, and sanctions.

Edge computing research highlights the challenges of resource heterogeneity, mobility, and service latency
(Shi et al., 2016 ) . These challenges produce governance problems. A resource provider may perform well
under low traffic density but fail under congestion. A requester may provide unfair feedback after receiving
service. A validator may become temporarily unavailable. A governance model must therefore combine
automated analytics with institutional safeguards so that temporary performance variation is not confused with
deliberate misconduct.

Blockchain for IoT security has been used to illustrate how distributed ledgers can support identity, access
control, and privacy in device ecosystems (Dorri et al., 2017) . Vehicular blockchain trading requires similar but
more dynamic identity governance. Vehicles need pseudonymous identities to limit tracking, but the platform
must still prevent Sybil attacks and ensure accountability after disputes. This requires controlled pseudonymity:
identities should be privacy-preserving during normal operation but auditable under legitimate governance
procedures.

Mobile edge computing surveys emphasize architecture and computation offloading as core design concerns

( Mach and Becvar, 2017 ) . The present article adds a governance interpretation: offloading is also a trust

transfer. When a vehicle delegates a task to another node, it temporarily relies on that node's capability, honesty,

availability, and compliance with contract terms. Institutional trust grows when repeated offloading exchanges are
evaluated consistently and sanctions are applied predictably.

IoT cybersecurity research has shown that connected devices create broad attack surfaces across sensing,
communication, and application layers ( Lu and Xu, 2019 ) . In smart mobility, these risks become public
because compromised vehicles and edge nodes may affect traffic safety, service reliability, and personal data.
Governance must therefore include security certification, incident reporting, minimum encryption standards, and
post-incident accountability rather than treating cybersecurity as a purely technical subsystem.

4. Research Design and Data Analytical Approach

This study develops a conceptual empirical design using simulated stakeholder data rather than direct field
deployment. The goal is not to claim observed market behavior but to demonstrate how governance variables
could be measured and analyzed in future pilots. The simulated dataset represents 420 stakeholders in a vehicular
blockchain market, including private vehicle owners, fleet managers, mobility platform operators, edge
infrastructure providers, municipal transport officers, and cybersecurity auditors. Each respondent is assigned
scores on institutional trust, perceived incentive fairness, privacy assurance, regulatory clarity, operational fit,
interoperability, and adoption readiness.

The design follows the logic that edge computing is becoming an operating model for distributed services
rather than a single technical component ( Satyanarayanan, 2017 ) . The simulated variables are measured on
five-point Likert scales. Institutional trust measures confidence that rules are stable and fair. Incentive fairness
measures whether pricing, rewards, and penalties are perceived as reasonable. Privacy assurance measures
confidence that personal and vehicle data are protected. Regulatory clarity measures whether legal responsibility
is understandable. Operational fit measures integration with existing mobility operations. Interoperability
measures compatibility across vehicles, platforms, and edge networks.
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A review of blockchain research in PLOS ONE identified privacy, scalability, consensus, and smart contract
quality as recurrent research issues (Yli-Huumo et al., 2016) . These issues are translated here into governance
constructs. Privacy becomes perceived privacy assurance. Scalability becomes operational fit and interoperability.
Consensus quality becomes institutional trust. Smart contract quality becomes incentive fairness and
accountability. The measurement design therefore links technical features to adoption-relevant governance
perceptions.

Fog computing was introduced as a way to extend cloud services toward the network edge and support
context-aware services ( Bonomi et al., 2012 ) . In the present model, edge gateways are treated as semi-local
governance nodes. They record transactions, aggregate QoS feedback, apply risk thresholds, and communicate
with consortium validators. This design reflects the reality that smart mobility governance must be partly local
because congestion, road conditions, and service availability differ across urban zones.

Table 1. Construct Definitions and Measurement Logic

Construct Operational meaning Example indicator
Confidence that rules are stable, fair,
and auditable
Perceived fairness of payments,
rewards, and penalties
Belief that identity and mobility data Confidence in pseudonym and data

are protected controls
Understanding of legal responsibility
and compliance duties
Compatibility with existing mobility

Institutional trust Trust in rule enforcement

Incentive fairness Fairness of smart-contract pricing

Privacy assurance

Regulatory clarity Clarity of liability after disputes

Operational fit Ease of integrating resource trading

operations
. . Willingness to participate in the Intention to use or recommend the
Adoption readiness
platform market

The 6G vision emphasizes intelligent, ultra-reliable, and highly connected digital infrastructure (Lu and Ning,
2020) . Vehicular blockchain markets can be understood as an early organizational layer for this vision. They

convert connectivity into exchangeable resources and convert digital trust into operational coordination. Table 1
summarizes the operationalization of the key constructs used in the simulated analysis.

5. Data Analysis and Results

The Internet of Vehicles literature emphasizes layered architectures, network models, and future challenges
for connected vehicular systems ( Kaiwartya et al., 2016 ) . In this article, the analysis focuses on how
stakeholders evaluate the institutional and economic conditions of such systems. The simulated descriptive results
show that perceived security receives the highest mean score, while regulatory clarity receives the lowest score.
This pattern suggests that stakeholders may accept the technical promise of blockchain before they fully trust the
institutional environment surrounding it.

Blockchain supply chain frameworks show that distributed ledgers create value only when they are embedded
in process redesign and governance alignment ( Treiblmaier, 2018) . The same pattern appears in the simulated
adoption model. Institutional trust has the strongest relationship with adoption readiness, followed by incentive
fairness and privacy assurance. Technical interoperability matters, but it is not sufficient when users are uncertain
about accountability and rule enforcement.

Security research on the Internet of Vehicles has emphasized architecture, protocols, and risk control
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(Contreras-Castillo et al., 2017) . The trust trajectory simulation in Figure 2 shows how a governance platform
can differentiate participants over time. Compliant providers gradually build trust. Non-compliant providers lose
trust quickly after repeated failures. Variable providers remain in the middle and require additional monitoring.
This pattern supports a governance design that rewards consistency but penalizes harmful behavior rapidly.

Table 2. Simulated Stakeholder Sample and Governance Scores

Stakeholder group n Institutional trust Incentive fairness Adoption readiness
Private vehicle 120 3.72 3.68 3.64
owners
Fleet managers 80 3.96 3.82 3.88
Platform operators 70 4.18 4.05 4.12
Edge providers 55 3.84 3.74 3.79
Municipal officers 55 3.51 3.38 3.42
Cybersecurity 40 422 3.91 3.85
auditors

Table 2 shows that platform operators and cybersecurity auditors report relatively high institutional trust,
while municipal officers report lower adoption readiness. This difference suggests that actors closer to technical
operations may recognize the benefits of blockchain more quickly, whereas public-sector actors may require
clearer legal mandates and accountability procedures before endorsing deployment.

1.0
0.8 1
2 0.6 1 s
b ,
5 /./P
= 0.4
0.2 1 —e— Compliant provider
—&— Variable provider
Non-compliant provider
0-0 T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12

Transaction period

Figure 2. Simulated trust-score trajectories for compliant, variable, and non-compliant vehicular resource providers.

6G research stresses that future systems will integrate communication, computation, sensing, and intelligence
across heterogeneous scenarios (Lu and Zheng, 2020 ) . Vehicular blockchain markets depend on exactly this
integration. A vehicle's trust score should not be based only on whether a transaction occurred. It should combine
latency, service duration, energy cost, user feedback, dispute status, and contextual risk. Figure 2 illustrates this
logic through three simulated trust trajectories over twelve trading periods.

Smart mobility governance research warns that innovation without governance can produce fragmentation,
exclusion, and accountability gaps (Docherty et al., 2018) . The adoption-readiness results in Figure 3 support
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this warning. Regulatory clarity has the lowest mean score among the six factors, which suggests that users may
hesitate even when security and economic incentives are attractive. In other words, regulatory uncertainty can
become an adoption bottleneck.

The broader IoT literature shows that connected environments require coordination among devices,
applications, network services, and data-management processes ( Atzori et al., 2010) . For vehicular blockchain
markets, this coordination must be translated into service-level rules. A platform should specify who can provide
resources, what minimum performance is acceptable, how rewards are calculated, how complaints are reviewed,
and how privacy-preserving identities are managed.

Transport governance scholars argue that policy should not treat mobility innovation as a purely technological
process ( Marsden and Reardon, 2017 ) . This insight is central to the proposed JTIS article. A decentralized
trading platform still needs governance, and that governance must be legible to users. If smart contract terms are
too complex or dispute pathways are unclear, the system may appear unfair even when its technical design is
secure.

Industry 4.0 research connects cyber-physical systems, digital platforms, and intelligent decision-making (Lu,
2025) . Vehicular blockchain trading is part of this broader industrial transformation because it turns mobility

resources into data-driven and contract-governed services. The system is not only a transportation application; it
is an institutional experiment in distributed industrial coordination.

Smart urban mobility research has emphasized that smartness should be aligned with sustainability and social
purpose ( Lyons, 2018 ) . The implication for vehicular blockchain markets is that adoption metrics should
include more than transaction speed. A platform should also be evaluated according to fairness, inclusiveness,
privacy protection, infrastructure efficiency, and contribution to resilient mobility services.

IoT security surveys point to authentication, confidentiality, access control, and data integrity as foundational
requirements (Alaba et al., 2017) . In the simulated model, privacy assurance and perceived security are treated
as separate constructs. Security indicates whether attacks and manipulation are controlled. Privacy assurance
indicates whether stakeholders believe their identities, locations, and transaction histories are not misused. The
distinction matters because a system can be technically secure while still creating privacy anxiety.

Mobility-as-a-service research has questioned whether integrated platforms always serve public interest and
social equity (Pangbourne et al., 2020) . A vehicular blockchain market raises similar questions. Resource-rich
vehicles and large fleets may benefit more than occasional drivers if incentive rules are not carefully designed.
Governance should therefore monitor whether rewards concentrate among powerful actors and whether small
participants remain able to join the market.

Industry 4.0 research identifies interoperability, openness, and cyber-physical coordination as major open
issues (Lu, 2017a) . The simulated path model in Figure 4 shows that interoperability has a positive but weaker
direct effect on adoption than trust and incentive fairness. This result does not mean interoperability is
unimportant. Rather, it suggests that technical compatibility is a baseline condition, while adoption decisions are
strongly shaped by whether the system is viewed as trustworthy and fair.

Urban mobility research warns that smart mobility may be either an opportunity or a threat depending on how
it is governed (Papa and Lauwers, 2015) . Blockchain-enabled vehicular trading has the same dual character. It
can improve resource efficiency and transparency, but it can also create new exclusion, surveillance, and

responsibility problems if governance is weak. The article therefore frames technology adoption as an institutional
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outcome.

Security, privacy, and trust are closely linked in IoT networks because device interactions create
vulnerabilities across technical and social layers (Sicari et al., 2015) . In the vehicular context, trust analytics
should therefore be multidimensional. A high trust score should not only reflect successful delivery but also
policy compliance, privacy-respecting behavior, and absence of suspicious identity patterns.

6. Incentive Design, Pricing Fairness, and Institutional Trust

Auction theory provides a useful foundation for incentive-compatible vehicular markets. Vickrey's sealed-bid
auction logic shows that carefully designed payment rules can encourage truthful valuation reporting ( Vickrey,
1961) . In the proposed governance model, auction-based pricing is interpreted not only as an efficiency tool but
also as a legitimacy mechanism. Stakeholders are more likely to accept resource trading when pricing appears
rule-based rather than arbitrary.

Cyber-physical systems research shows that Industry 4.0 environments require integration between physical
operations and digital intelligence (Lu, 2017b) . In vehicular blockchain markets, the resource itself may be
physical or computational, while the transaction is digital. This hybridity means that incentive rules must be tied
to measurable service outcomes such as latency, task completion, availability, and response time.

Clarke's public-goods pricing logic further demonstrates how payment mechanisms can internalize social
effects (Clarke, 1971) . In smart mobility, a resource allocation may affect not only the requester and provider
but also surrounding traffic conditions, edge network load, and service continuity. Incentive design should
therefore consider welfare beyond a single buyer-seller pair.

Distributed IoT security studies show that privacy and security challenges become more complex when
devices are geographically dispersed and administratively heterogeneous ( Roman et al.,, 2013 ) . Incentive
systems must account for this heterogeneity. A uniform reward may not be fair if providers face different energy
costs, connectivity risks, or regulatory obligations. Governance rules should permit contextual adjustment while
retaining auditability.

Groves mechanisms demonstrate that truthful participation can be induced when payments are linked to the
external effect of each participant's report ( Groves, 1973 ) . Translating this logic into vehicular blockchain
governance means that smart contracts should not simply reward winning providers. They should also discourage
strategic exaggeration, fake availability, and malicious feedback by linking future trust and eligibility to observed
service evidence.

Artificial intelligence research highlights the growing role of intelligent models in decision-making across
digital systems ( Lu, 2019b) . Trust analytics in vehicular markets can use Al to detect abnormal patterns,
predict provider reliability, and recommend risk-adjusted prices. However, Al should not replace governance. Its
outputs must be explainable enough for dispute resolution and accountable enough for institutional legitimacy.

Optimal auction design emphasizes that allocation rules and payment rules must be considered jointly

(Myerson, 1981) . A vehicular market that selects the cheapest provider may reduce immediate cost but harm

reliability. A governance-oriented auction should include trust, location, availability, resource quality, and privacy
risk as decision variables. This broader design better aligns economic efficiency with safe smart mobility.

IoT research has highlighted many potential applications and challenges, including data management and
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network heterogeneity (Miorandi et al., 2012) . In vehicular edge markets, these challenges influence pricing
fairness. If one vehicle has better connectivity because of infrastructure advantage, the system should decide
whether that advantage justifies higher rewards or whether pricing should also support balanced participation
across less connected areas.

Algorithmic mechanism design connects computational feasibility with economic incentives ( Nisan and
Ronen, 2001) . This is critical because vehicular resource trades must be processed quickly. A theoretically ideal

mechanism is insufficient if it cannot operate under mobility and latency constraints. Smart mobility governance
must therefore balance truthfulness, computational speed, privacy, and transparency.

The state of artificial intelligence research suggests that model-based decision support is increasingly
embedded in business and infrastructure systems (Zhang and Lu, 2021) . In the proposed framework, Al-based
trust analytics provides the decision layer that links raw blockchain records to governance actions. For example,
repeated late delivery may reduce a provider's score, but a context-aware model can distinguish congestion-related
delay from deliberate underperformance.

Selfish routing theory shows that individually rational decisions can reduce system-wide welfare when actors
do not internalize congestion effects ( Roughgarden and Tardos, 2002 ) . Vehicular resource trading may face
similar externalities. If many vehicles seek the same nearby provider, the platform may create local overload.
Pricing and trust rules should therefore discourage behavior that is individually profitable but collectively
inefficient.

Internet of Things legal research has noted that privacy and data protection concerns become sharper when
physical-world data are continuously collected ( Weber, 2010) . Vehicular blockchain trading creates location-
sensitive and behavior-sensitive records. Governance must therefore define what data are stored on-chain, what
data remain off-chain, and how long audit records should persist.

100

80 A

60 -

40 A

Readiness index (0-100)

20 A

Institutional ~ Incentive Privacy Interoperability Regulatory User
trust fairness assurance clarity adoption

Figure 3. Simulated adoption-readiness factors in blockchain-enabled smart mobility governance.

7. Privacy Assurance and Data Governance
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Differential privacy provides a mathematical foundation for limiting the disclosure risk associated with
individual data contributions (Dwork, 2006) . In vehicular blockchain markets, privacy-preserving analytics can
protect bids, locations, and behavior traces while still allowing the system to compute market-level indicators.
This is especially important because mobility data can reveal home locations, work patterns, and personal routines.

Management analytics research shows that decision-making increasingly depends on structured data, models,
and interpretive frameworks (Lu et al., 2024a) . A governance system for blockchain mobility should therefore
develop dashboards that distinguish operational performance, institutional compliance, and adoption readiness.
The ledger provides data, but analytics translates those records into governance intelligence.

The algorithmic foundations of differential privacy clarify that privacy protection requires explicit control
over the probability that individual participation changes analytical outputs (Dwork and Roth, 2014) . A smart
mobility platform can apply this principle when publishing aggregate trust statistics, regional service quality
indicators, or market participation reports. The goal is to support transparency without exposing individual
vehicle behavior.

Privacy-preserving machine learning research shows that models can be trained or evaluated while reducing
exposure of sensitive data ( Shokri and Shmatikov, 2015) . This approach is relevant when mobility platforms
use Al to estimate trust or adoption propensity. If the training data include vehicle locations or transaction
histories, the governance model should specify privacy-preserving model development practices.

Decision-making analytics research emphasizes that modern organizations need methods that connect data
patterns to practical managerial action (Lu et al., 2024b) . For vehicular blockchain governance, this means trust
scores should not be abstract numbers. They should feed into clear actions such as provider selection, additional
verification, temporary suspension, reward adjustment, and dispute review.

Trust and technology acceptance research demonstrates that trust can mediate the relationship between system
characteristics and adoption intentions ( Gefen et al., 2003 ) . This finding supports the model proposed here:
perceived security and privacy assurance do not influence adoption only directly. They also build institutional
trust, which then increases willingness to participate in the platform.

FinTech research illustrates how digital platforms reshape trust, risk, and transaction governance in financial
markets (Kou and Lu, 2025) . Vehicular blockchain markets share this platform logic because they convert
temporary resource access into programmable micro-transactions. The difference is that mobility transactions
occur in physical space and may interact with public safety, which raises the importance of regulatory clarity.

Mobile payment adoption research shows that perceived security, social influence, and convenience influence
whether users recommend digital payment technologies ( Oliveira et al., 2016 ) . Similar dynamics can be
expected in vehicular resource trading. If drivers or fleet managers perceive the wallet, bidding, and settlement
processes as inconvenient, they may avoid the platform even when economic rewards are available.

Decentralized finance research shows that distributed financial infrastructures can create new efficiencies
while also raising governance and risk concerns (Xu et al., 2024) . A vehicular blockchain market is not DeFi,
but it uses similar primitives: wallets, smart contracts, programmable payments, and decentralized validation.
Lessons from DeFi suggest that transparency must be paired with risk controls and user protection.

Big data analytics research finds that firms benefit when they build dynamic capabilities around data
interpretation and action (Wamba et al., 2017) . Mobility platforms should therefore treat blockchain records as
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a strategic analytics resource. Transaction data can reveal underserved zones, unreliable provider categories, price
volatility, and trust decay patterns. These insights can guide governance revision and infrastructure investment.

8. Technology Adoption and Stakeholder Implications

Blockchain-enabled auditing research demonstrates that distributed ledgers can improve assurance by making
records more transparent and tamper-resistant ( Wu et al., 2025) . In smart mobility governance, auditing is not
limited to financial records. It includes service completion evidence, trust-score changes, validator behavior, and
smart contract updates. An auditable market is more likely to gain acceptance from regulators and institutional
users.

Digital transformation research stresses that technology changes organizational value creation, operational
processes, and structural arrangements ( Vial, 2019 ) . Vehicular blockchain trading would require similar
transformation. Fleet operators may need new resource-sharing policies, manufacturers may need wallet
integration, telecom operators may need edge service interfaces, and city agencies may need oversight dashboards.

QoS-based auction research is particularly relevant because vehicular resource markets must price quality as
well as quantity (Lu et al., 2020) . A low-cost provider with unstable latency may be less valuable than a higher-
cost provider with reliable performance. The governance model therefore recommends a trust-adjusted pricing
rule in which QoS history influences future market opportunities.

Digital business strategy research argues that firms must integrate digital resources, organizational processes,
and external ecosystems ( Bharadwaj et al., 2013 ) . Smart mobility platforms follow this logic because they
cannot be built by one actor alone. Adoption requires ecosystem alignment among vehicle manufacturers,
platform operators, edge providers, municipal authorities, cybersecurity auditors, and users.

Digital innovation theory shows that digital artifacts are generative and can be recombined across contexts

(Yoo et al., 2010 ) . A blockchain trading layer for vehicles may later support insurance pricing, carbon

accounting, emergency service prioritization, parking-resource exchange, or logistics coordination. Governance
should therefore be modular enough to support future services without compromising accountability.

Digital innovation management research emphasizes that innovation is increasingly distributed across
ecosystems rather than contained within single firms ( Nambisan et al., 2017 ) . This perspective supports a
multi-stakeholder governance model. No single participant should define the rules alone because the effects of
mobility resource trading cross organizational and public boundaries.

Quantum machine learning research illustrates how advanced computation may expand future decision-
making capabilities ( Lu et al., 2024c ) . While the present article does not rely on quantum methods, it
recognizes that future smart mobility governance may integrate more sophisticated optimization and analytics.
The key challenge will remain institutional: advanced models must still be explainable, legitimate, and
accountable.

Research on organizational change shows that leadership strongly influences how people respond to new
technologies ( Oreg and Berson, 2019 ) . In the context of smart mobility, platform sponsors and municipal
leaders must communicate the value, limits, and responsibilities of blockchain trading. Without visible leadership
support, stakeholders may interpret the system as a risky experiment rather than a trustworthy mobility innovation.

Quantum financing research shows that emerging technologies often create potential scenarios before stable
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business models are established (Lu and Yang, 2024) . Vehicular blockchain trading is at a similar stage. It has
plausible technical and economic benefits, but its business model depends on stakeholder adoption, governance
clarity, and regulatory accommodation.

The duality of technology perspective argues that technologies both shape and are shaped by organizational
practices ( Orlikowski, 1992 ) . Smart mobility blockchain systems will therefore evolve as users interact with
them. Trust rules, price thresholds, privacy settings, and dispute procedures may need revision after deployment.
Governance should be designed as a learning process rather than a fixed protocol.

Quantum science trend research reminds us that emerging technological fields often require cross-disciplinary
interpretation to become socially meaningful ( Ye and Lu, 2022 ) . Vehicular blockchain trading similarly
requires more than computer science. It involves economics, public administration, transport policy, data ethics,
organizational behavior, and user acceptance research.

Information technology and organizational change research cautions against deterministic explanations of
technology outcomes (Markus and Robey, 1988) . Blockchain will not automatically produce trustworthy smart
mobility. Outcomes depend on governance choices, incentive design, stakeholder power, organizational routines,
and regulatory response.

Ecosystem strategy research defines ecosystems as structured sets of partners that must align for value
creation ( Adner, 2017 ) . A vehicular blockchain market is an ecosystem because resource trading cannot
succeed unless vehicles, edge gateways, validators, regulators, and users coordinate their roles. Failure in one role
can reduce the value of the whole system.

Collaborative governance research shows that public and private actors can jointly solve complex problems
when they build shared rules, trust, and facilitative leadership ( Ansell and Gash, 2008) . This is a useful model
for smart mobility. Public agencies can provide legitimacy and oversight, while private actors provide
infrastructure, platforms, and innovation capacity.

Interorganizational value co-creation research demonstrates that technology vendors and partners jointly
create value through ongoing relationships (Sarker et al., 2012) . Vehicular blockchain trading platforms should
therefore be governed as co-created systems. Users, fleet operators, and edge providers should have channels to
challenge rules, propose improvements, and participate in governance updates.
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Figure 4. Simulated path coefficients linking governance factors to trust and technology adoption.

Table 3. Governance Implications for Smart Mobility Stakeholders

Stakeholder Key concern Recommended governance response
Vehicle owners Privacy and reward fairness Use pseudonymous identities and
transparent reward rules
. L Appl -adj i lecti
Fleet operators Operational reliability pply trust adJ.usted pr0V1F1er selection
and service-level evidence
Platform operators Scalability and legitimacy Combine smart contracts with dispute
governance
Municipal agencies Public accountability Require audit trails, hab.lhty rules, and
safety reporting
Edge providers Infrastructure cost recovery Design fair pricing fo.r low—latency
resource coordination
Cybersecurity auditors Attack resilience Verify identity BOVEInance, access
control, and incident response

9. Discussion

The findings suggest that vehicular blockchain trading should not be assessed only by throughput, latency, or
attack resistance. These indicators remain important, but they do not explain whether stakeholders will adopt the
system or whether it will be considered legitimate. Institutional trust is the central bridge between technical design
and social acceptance. A blockchain ledger can reduce uncertainty, but institutional arrangements decide how
ledger evidence is used, how disputes are resolved, and how rule changes are made.

The simulated analysis also shows that incentive fairness is a major adoption driver. Participants are unlikely
to share resources if they believe rewards are too low, penalties are arbitrary, or large actors dominate market
outcomes. Therefore, smart contracts should include transparent pricing logic, visible reward formulas, and
explainable penalties. Trust analytics should be used cautiously because a low score may exclude participants
from future opportunities. The platform should allow appeal and correction when a score is affected by contextual
factors outside the provider's control.
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Privacy assurance is another central concern. Vehicular markets generate sensitive data about movement,
transaction history, vehicle capability, and service participation. Even if identities are pseudonymous, repeated
patterns can create re-identification risk. The governance model therefore recommends layered data storage, with
essential settlement evidence recorded on-chain and sensitive contextual data handled off-chain under privacy-
preserving rules. Differential privacy and privacy-preserving learning can support aggregate analytics without
revealing individual mobility behavior.

Regulatory clarity receives the weakest score in the simulated adoption data. This is important because smart
mobility platforms operate in public spaces and may affect safety, liability, and access. A governance model
should identify who is responsible when a service failure causes operational loss, when a smart contract executes
incorrectly, when a malicious actor manipulates identity, or when a privacy breach occurs. Without such clarity,
technical trust may not convert into institutional adoption.

The article also extends the original technical focus by proposing that edge gateways operate as governance
intermediaries. They are not merely routing or computation nodes. They verify participation, apply eligibility
thresholds, monitor QoS, coordinate dispute evidence, and communicate with validators. This interpretation
makes the edge layer a site of institutional control and not just a network architecture.

For JTIS, the main theoretical contribution is the movement from blockchain trading to smart mobility
governance. The original engineering logic emphasizes secure and incentive-compatible resource sharing. This
article adds the social-technical logic of institutional trust, adoption readiness, privacy legitimacy, and stakeholder
governance. It therefore positions blockchain-enabled vehicular resource trading as a technology innovation that
must be socially organized before it can be broadly adopted.

For practitioners, the framework suggests a staged deployment strategy. A pilot should first define identity
rules, data boundaries, and service-level indicators. It should then implement transparent incentive rules and trust-
score updates. Next, it should evaluate stakeholder adoption readiness, especially among fleet managers and
municipal agencies. Finally, it should revise governance based on observed disputes, user feedback, and trust-
score behavior. This staged approach reduces the risk of deploying a technically secure but institutionally fragile
platform.

For policymakers, the article suggests that regulation should not simply approve or reject blockchain mobility
platforms. Instead, regulation should define minimum governance standards for identity assurance, privacy,
auditability, dispute resolution, smart contract accountability, and data portability. Such standards would allow
innovation while protecting users and public interest.

10. Conclusion

This article has developed a governance-oriented interpretation of blockchain-enabled vehicular resource
trading. Building on the research direction of vehicular edge resource sharing, it reframes the technical trading
network as a smart mobility governance system shaped by institutional trust, incentives, privacy assurance,
regulatory clarity, and technology adoption. The article argues that blockchain creates a useful transactional
foundation but does not automatically produce legitimate or widely adopted mobility services.

The proposed conceptual framework links six layers: vehicle resource markets, blockchain trading,
institutional governance, trust analytics, incentive design, and adoption readiness. The simulated data analysis
indicates that institutional trust and incentive fairness are stronger adoption drivers than purely technical
interoperability. Privacy assurance and regulatory clarity are also critical because mobility data are sensitive and
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public-facing services require accountability. The trust trajectory analysis demonstrates that dynamic trust scoring
can distinguish compliant, variable, and non-compliant providers, but such scoring must remain explainable and
contestable.

The study contributes to technology innovation and society research by showing how an engineering
framework can be transformed into a governance research agenda. It also offers practical guidance for platform
operators, transport authorities, and mobility service providers. Future empirical studies should test the proposed
model using pilot deployment data, stakeholder surveys, transaction logs, and real trust-score histories. Further
research should also examine legal liability, cross-border data governance, and the social equity effects of
resource-sharing markets in smart mobility systems.
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