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Blockchain has been widely recognized as a promising technology for inter-organizational collaboration
in construction and transportation. However, many blockchain initiatives fail to progress beyond pilot
projects. Existing blockchain adoption frameworks primarily identify adoption determinants or technol-
ogy acceptance factors but provide limited support for structured, evidence-based feasibility assessment
in domain-specific contexts. This paper presents a Design Science Research (DSR) approach to develop
a blockchain feasibility assessment framework for public construction and transportation projects. The
research was conducted through three iterative Design Science cycles. The Relevance Cycle identifies and
validates blockchain-specific feasibility dimensions and assessment factors. The Design Cycle synthesizes
these findings into a structured decision-support framework comprising a five-stage assessment process,
seven feasibility dimensions, and 58 assessment factors supported by evidence-based scoring and imple-
mentation guidance. The Rigor Cycle operationalizes the framework as a web-based decision-support
system and evaluates its usability and practical applicability through expert assessment involving three
construction and blockchain specialists. The evaluation produced an overall usability score of 4.73/5, in-
dicating strong perceived usefulness, completeness, and practical applicability of the proposed artifact.
By integrating technical, organizational, governance, legal, economic, and implementation perspectives
within a transparent and repeatable assessment process, the framework extends existing blockchain adop-
tion research from descriptive assessment factors toward actionable decision support.

Povzetek: Prispevek predstavi na Design Science Research temelječ okvir za presojo izvedljivosti uporabe
veriženja blokov v javnih gradbenih in prometnih projektih, ki združuje sedem dimenzij, 58 ocenjevalnih
dejavnikov ter spletno orodje za strukturirano in ponovljivo podporo odločanju.

1 Introduction

Blockchain technology has attracted considerable atten-
tion as an enabling infrastructure for secure, transparent,
and decentralized information sharing among multiple or-
ganizations. Its inherent characteristics, including im-
mutable records, distributed consensus, traceability, and
programmable smart contracts, make blockchain particu-
larly attractive for applications requiring trusted collabo-
ration across organizational boundaries [33, 7, 30]. Con-
sequently, blockchain has been proposed for numerous
public-sector and construction-related applications, includ-
ing procurement, contract management, infrastructure as-
set management, supply-chain traceability, quality assur-
ance, environmental monitoring, sustainability reporting,
and digital twins [34, 35, 9, 11].
Despite this growing interest, blockchain adoption re-

mains considerably lower than anticipated. Many orga-
nizations initiate blockchain projects because of techno-

logical enthusiasm rather than a clear understanding of
whether blockchain is actually needed or whether the or-
ganizational and institutional conditions required for suc-
cessful implementation exist [29, 25]. Recent reviews
show that blockchain adoption depends not only on techni-
cal suitability but also on governance arrangements, orga-
nizational readiness, ecosystem collaboration, legal com-
pliance, and expected business value [8, 1, 26]. Numer-
ous blockchain adoption frameworks have therefore ex-
tended traditional technology adoption theories such as the
Technology–Organization–Environment (TOE) framework
by incorporating blockchain-specific factors including de-
centralized governance, trust, interoperability, stakeholder
coordination, and regulatory compatibility [5, 4, 14].
Existing research provides valuable insights into

blockchain adoption determinants, governance mech-
anisms, maturity models, and suitability assessment.
Nevertheless, three important gaps remain. First, most
studies identify adoption factors without integrating
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them into a comprehensive decision-support process that
practitioners can systematically follow. Second, existing
blockchain assessment approaches are generally domain-
independent and provide limited guidance for construction
and transportation projects characterized by complex
governance structures and public-sector regulations.
Third, relatively few studies operationalize blockchain
feasibility assessment as a practical software artifact
that supports transparent, repeatable, and evidence-based
decision-making.
To address these gaps, this paper presents a Design Sci-

ence Research (DSR) approach for developing a blockchain
feasibility assessment framework tailored to Vietnam’s
public construction and transportation sectors. This study
addresses the following research questions:

– RQ1: What blockchain-specific feasibility factors are
required to comprehensively evaluate blockchain ini-
tiatives in public-sector construction and transporta-
tion projects?

– RQ2: How can these feasibility factors be synthe-
sized into an actionable decision-support framework
that systematically guides blockchain feasibility as-
sessment?

– RQ3: To what extent can the proposed framework
be effectively operationalized and validated through
a web-based decision-support system for practical
blockchain feasibility assessment?

The research makes three primary contributions. First, it
develops a comprehensive taxonomy of blockchain feasi-
bility factors specifically tailored to public construction and
transportation projects. Second, it proposes an evidence-
based assessment framework that integrates technological,
organizational, governance, legal, economic, and imple-
mentation perspectives into a unified decision-support pro-
cess. Third, it demonstrates how the framework can be op-
erationalized as a web-based software artifact that supports
transparent, repeatable, and context-aware blockchain fea-
sibility evaluation for government agencies and infrastruc-
ture organizations.

2 Background

2.1 Blockchain feasibility assessment
frameworks

The rapid evolution of blockchain technology has stimu-
lated the development of numerous assessment frameworks
that assist organizations in determining whether blockchain
is an appropriate solution for a particular application. Un-
like general technology adoption models such as the Tech-
nology Acceptance Model (TAM), TOE framework, Task–
Technology Fit (TTF) model, and Diffusion of Innova-
tions (DOI) theory, blockchain-specific assessment frame-
works explicitly account for the distinctive characteris-

tics of distributed ledger technology, including decentral-
ized governance, distributed consensus, immutable records,
inter-organizational data sharing, smart contracts, and trust
among multiple stakeholders [29, 30, 7, 33]. These frame-
works seek to answer three fundamental questions: (i)
whether blockchain is genuinely needed for a given prob-
lem, (ii) whether the adopting organization is sufficiently
prepared for blockchain deployment, and (iii) what condi-
tions are necessary to achieve successful implementation.

2.1.1 Blockchain suitability assessment

The first question addressed by blockchain feasibility re-
search is whether blockchain is the appropriate technolog-
ical solution for a particular business problem. Numer-
ous organizations adopt blockchain because of technolog-
ical trends rather than genuine business requirements, of-
ten resulting in expensive systems that provide limited ad-
ditional value. To address this issue, several Blockchain
Suitability Assessment (BSA) frameworks have been pro-
posed to evaluate blockchain necessity before implementa-
tion [29, 30].
These frameworks typically employ a decision-tree or

checklist approach to evaluate characteristics such as
the number of independent organizations involved, trust
deficits among stakeholders, the need to eliminate interme-
diaries, immutable data storage requirements, traceability,
transparency, distributed consensus, and smart contract au-
tomation. If these characteristics are absent, conventional
centralized databases are generally considered more appro-
priate solutions [13]. Commercial organizations includ-
ing IBM, Oracle, and ConsenSys have incorporated sim-
ilar assessment methodologies into their blockchain con-
sulting practices to reduce investment risks by identifying
genuinely suitable blockchain use cases. In construction
and transportation, this assessment is particularly valuable
for applications involving material traceability, construc-
tion records, smart contracts, infrastructure asset manage-
ment, and cross-organizational information sharing.
AlthoughBlockchain Suitability Assessment provides an

effective initial screening mechanism, its primary focus re-
mains on technological and application characteristics. Or-
ganizational readiness, governance structures, legal con-
straints, ecosystem maturity, and implementation capabil-
ity are generally addressed only superficially, motivating
the development of more comprehensive adoption frame-
works.

2.1.2 Blockchain governance frameworks

Unlike conventional information systems managed by a
single organization, blockchain networks operate across
multiple autonomous organizations that collectively main-
tain shared data and distributed infrastructure. Conse-
quently, governance has emerged as one of the most critical
determinants of successful blockchain deployment, partic-
ularly for consortium and public-sector blockchains [19, 3].
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Blockchain Governance Frameworks evaluate issues in-
cluding stakeholder responsibilities, membership manage-
ment, decision-making mechanisms, voting procedures,
validator selection, access control, protocol evolution, dis-
pute resolution, and auditability. In construction and trans-
portation projects involving government agencies, own-
ers, contractors, consultants, and infrastructure operators,
clearly defined governance mechanisms are essential to
avoid conflicts regarding data ownership, operational re-
sponsibilities, and network control. These studies demon-
strate that decentralization does not eliminate governance
requirements but instead redistributes governance respon-
sibilities across participating organizations.

2.1.3 Blockchain maturity models

Beyond determining suitability, organizations must also
evaluate their capability to implement blockchain success-
fully. Blockchain Maturity Models assess the readiness of
organizations across multiple stages of blockchain adop-
tion, typically progressing from awareness and experimen-
tation to pilot implementation, deployment, and organiza-
tional optimization [6].
Assessment dimensions commonly include technical in-

frastructure, digital capability, governance maturity, orga-
nizational processes, workforce competence, risk manage-
ment, and scalability. For government agencies, maturity
models provide an effective mechanism for identifying or-
ganizational readiness and developing phased implemen-
tation roadmaps rather than attempting large-scale deploy-
ment prematurely.

2.1.4 Multi-criteria decision making

Because blockchain feasibility depends simultaneously on
technical, organizational, economic, legal, and governance
considerations, Multi-Criteria Decision Making (MCDA)
techniques have increasingly been adopted to support
blockchain investment decisions. Methods such as An-
alytic Hierarchy Process (AHP) and Analytic Network
Process (ANP) enable decision makers to assign crite-
rion weights, compare multiple alternatives, and aggregate
quantitative and qualitative evidence into overall feasibility
scores.
Within blockchain research, MCDA has been applied to

platform selection, use-case prioritization, investment eval-
uation, and implementation strategy comparison. These
approaches provide a rigorous foundation for construct-
ing transparent scoring mechanisms capable of integrating
heterogeneous assessment criteria into a single decision-
support framework.

2.1.5 ISM–dematel-based analysis

Interpretive Structural Modeling (ISM) and Decision-
Making Trial and Evaluation Laboratory (DEMATEL)
represent complementary approaches for analyzing causal

Table 1: Comparison of representative blockchain feasibil-
ity assessment frameworks
Framework Scope Decision

Sup-
port

Prot.

Wüst & Gervais
[29]

General domain,
Technical

Yes No

IBM Blockchain
Decision Frame-
work [13]

General domain,
Technical

Yes No

TOE-based adop-
tion frameworks
[4, 5]

General domain,
technical and orga-
nizational

Partial No

MCDA-based ap-
proaches

General Yes No

Proposed frame-
work

Construction &
transportation and
7 dimensions

Yes Yes

relationships among adoption factors in complex socio-
technical systems. Rather than treating assessment factors
independently, these methods explicitly identify hierarchi-
cal structures and influence relationships among technolog-
ical, organizational, and institutional variables.

ISM constructs hierarchical dependency structures that
distinguish foundational factors from dependent outcomes,
whereas DEMATEL quantifies causal interactions and
identifies driving and dependent variables within the adop-
tion ecosystem. Recent blockchain studies employ ISM–
DEMATEL to reveal that digital infrastructure, interop-
erability, governance capability, legal clarity, and orga-
nizational readiness function as primary driving factors,
while implementation cost and organizational resistance
frequently emerge as consequence variables. Such analy-
ses provide valuable guidance for prioritizing interventions
before blockchain implementation.

Overall, existing blockchain assessment frameworks col-
lectively demonstrate that blockchain feasibility extends
well beyond technological capability. Effective assessment
requires simultaneously considering blockchain necessity,
organizational readiness, governance arrangements, le-
gal compatibility, ecosystem maturity, economic value,
and implementation readiness. However, current frame-
works typically emphasize only selected dimensions and
remain largely domain-independent. Furthermore, rela-
tively few frameworks integrate these dimensions into a
unified assessment process tailored for public-sector con-
struction and transportation projects. This gap motivates
the comprehensive multi-dimensional feasibility frame-
work proposed in this study. Table 1 presents the com-
parison among blockchain assessment approaches. The
full list of 58 factors are shown in the Appendix at
https://tinyurl.com/blockchainappendix
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2.2 Success and failure factors in blockchain
adoption in construction domain

When contextualized to the construction sector, blockchain
feasibility becomes significantly more complex due to
project fragmentation, temporary multi-organizational
structures, heavy contractual governance, and regulatory
oversight. Unlike centralized enterprise environments,
construction projects operate as dynamic ecosystems
involving owners, contractors, subcontractors, consultants,
regulators, and financial institutions. Consequently, feasi-
bility must be assessed as a multi-dimensional alignment
problem across technical, process, organizational, and
environmental domains.
Our systematic review indicates that blockchain appli-

cations in construction concentrate on contract administra-
tion, payment automation, supply chain traceability, BIM
integration, sustainability reporting, and quality monitor-
ing. Despite consistent reporting of technical advantages
such as transparency, immutability, and auditability, em-
pirical maturity remains limited, with most studies posi-
tioned at conceptual, modeling, or prototype stages rather
than real-world deployment [18]. This gap highlights the
importance of structured feasibility evaluation before large-
scale implementation.

Technical feasibility concernswhether blockchain’s core
characteristics genuinely address the trust and coordination
problems encountered in construction projects. The litera-
ture consistently highlights immutability, non-repudiation,
traceability, cryptographic integrity, and decentralized val-
idation as key capabilities for supporting multi-party col-
laboration, payment verification, inspection records, and
compliance management [35, 34]. Smart contracts have
been widely investigated for automating payment execu-
tion, milestone certification, and regulatory compliance
[23]. However, recent studies argue that construction con-
tracts are inherently relational and frequently involve vari-
ations and exceptions, limiting the applicability of fully
automated smart contracts [31]. Beyond core blockchain
functionality, successful implementation depends heavily
on integration with existing digital infrastructure. Hybrid
on-chain/off-chain architectures are commonly required to
accommodate large BIM models, IoT-generated data, and
enterprise information systems [27]. Technical failures are
therefore more often attributed to poor interoperability, lim-
ited scalability, inadequate integration, and data manage-
ment challenges than to blockchain technology itself [21].

Process feasibility means that blockchain should align
with well-defined processes in procurement, inspection,
contract administration, and information exchange. Reli-
able data acquisition mechanisms, including IoT devices
and automated verification procedures, are essential to en-
sure that trustworthy information enters the blockchain net-
work [35, 9]. Similarly, automated milestone verification
and payment execution depend on standardized documen-

tation, structured workflows, and consistent digital records
[23, 24]. Transparent audit trails and clearly assigned re-
sponsibilities further contribute to reducing contractual dis-
putes and improving accountability among project partici-
pants [22]. Conversely, fragmented documentation, incon-
sistent procedures, and low levels of digitalization remain
major barriers to process feasibility [24, 28].

Organizational feasibility focuses on whether partic-
ipating organizations possess the capabilities, gover-
nance structures, and commitment necessary to imple-
ment blockchain successfully. Empirical studies applying
ISM–DEMATEL, structural equation modeling, and TOE-
based analyses consistently identify organizational readi-
ness, leadership commitment, stakeholder collaboration,
workforce capability, and regulatory support as major de-
terminants of adoption [18, 2, 10, 15]. Effective implemen-
tation also requires clear governance arrangements defining
participant responsibilities, access permissions, and long-
term operational ownership, particularly in consortium-
based blockchain networks [34, 16]. Furthermore, phased
deployment strategies, organizational learning, and struc-
tured changemanagement have been shown to reduce resis-
tance and facilitate gradual adoption [17]. Organizational
challenges therefore extend beyond technical capability to
include governance, collaboration, skills development, and
strategic leadership.

Environmental feasibility is decisive in determining
blockchain feasibility, particularly within public-sector
construction. Regulatory compatibility, legal recognition
of digital records and smart contracts, procurement regu-
lations, and data governance requirements must be estab-
lished before blockchain can be deployed at scale [22, 26].
Economic viability remains equally important. Although
prototype implementations demonstrate improved trans-
parency and operational efficiency in applications such as
Project Bank Accounts and automated payment systems
[23], questions regarding implementation costs, scalabil-
ity, and long-term return on investment remain unresolved
[18, 25]. Emerging applications in carbon accounting, sus-
tainability reporting, and ESG management further illus-
trate blockchain’s potential but also highlight the impor-
tance of supporting digital infrastructure and regulatory in-
centives [11, 32]. Particularly in developing countries, in-
stitutional conservatism, regulatory uncertainty, and lim-
ited digital maturity continue to constrain blockchain adop-
tion [28, 2].

3 Research method

3.1 Design science research
This research adopts the DSR methodology to develop and
evaluate a practical framework for assessing the feasibility
of blockchain adoption in construction and transportation
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sectors [12, 20]. DSR is chosen because the research ob-
jective is not only to understand blockchain adoption chal-
lenges but also to create an actionable artifact that supports
real-world decision-making.
Following the DSR paradigm proposed by Hevner et

al. [12] and Peffers et al. [20], the study iteratively develops
and refines three complementary artifacts: (i) a blockchain
feasibility factor taxonomy, (ii) a comprehensive feasibility
assessment framework, and (iii) a web-based assessment
tool implementing the framework. The development pro-
cess consists of three iterative Design Science cycles: the
Relevance Cycle, the Design Cycle, and the Rigor Cycle.
The research was conducted over a seven-month period

from January to July 2026 following three iterative De-
sign Science cycles. The Relevance Cycle (January–April
2026) focused on identifying and validating blockchain fea-
sibility factors through a systematic literature review and
expert interviews. The Design Cycle (May 2026) synthe-
sized the validated factors into a structured feasibility as-
sessment framework, including the assessment process, de-
cision logic, and scoring mechanism. Finally, the Rigor Cy-
cle (June–July 2026) implemented the framework as a web-
based decision-support system and evaluated its usability
and practical applicability through expert demonstrations
and qualitative feedback.

3.2 Cycle 1: relevance cycle – identification
of feasibility factors

The cycle begins with a PRISMA-guided systematic lit-
erature review covering blockchain adoption, construction
informatics, digital government, and information systems
research. From the selected studies, feasibility factors,
adoption barriers, governance mechanisms, implementa-
tion drivers, and evaluation criteria were extracted through
qualitative coding and synthesis. The result of the system-
atic literature review is reported separately in another work.
The initial taxonomy was subsequently refined through

six semi-structured expert interviews involving special-
ists from construction management, blockchain develop-
ment, public infrastructure, digital transformation, con-
struction law, and government agencies. Experts were se-
lected through purposive sampling using four recruitment
strategies: identifying researchers through a targeted lit-
erature search and inviting them to participate, leverag-
ing the professional networks of the co-authors, snow-
ball sampling through referrals from interviewees, and re-
cruitment at academic events. Approximately thirty ex-
perts were contacted, resulting in six completed interviews,
as shown in Figure 2. The interviews sought to cap-
ture expert perspectives on practical implementation chal-
lenges, blockchain suitability, organizational readiness,
governance constraints, legal considerations, economic fea-
sibility, and implementation strategies within Vietnamese
construction projects. Although interview questions were
adapted to each participant’s expertise, we skipped sections
or questions in the interview protocol that does not fit to

Table 2: Summary of expert interviews
ID Background Duration Channel
E1 Ph.D. in Construction

Management, Faculty
of Civil Engineering

60 min Literature
search

E2 Associate Professor in
Construction Engineer-
ing and Management,
Faculty of Civil Engi-
neering

75 min Literature
search

E3 Ph.D., Faculty of Civil
Engineering

30 min Literature
search

E4 Chief Executive Of-
ficer, AI Technology
Company

70 min Professional
Network

E5 Chair, National Society
of Construction Law

30 min Snowball
Sampling

E6 Researcher 25 min University
Seminar

the interviewee’s experience or background. Interview data
were analysed using a tailored thematic analysis that com-
bined deductive and inductive approaches by the last au-
thor. The predefined interview themes and protocol ques-
tions served as the initial analytical framework to exam-
ine blockchain feasibility dimensions identified from the
literature. During the analysis, researchers iteratively re-
viewed the interview transcripts to identify additional re-
curring concepts, insights, and contextual issues emerging
from the experts’ responses. These emergent themes were
documented and synthesised as the findings presented in
RQ1 and were subsequently used to refine the feasibility
assessment framework.
The primary output of Cycle 1 is Artifact A1, a struc-

tured taxonomy consisting of seven feasibility dimensions
and fifty-eight assessment factors covering technical, orga-
nizational, governance, legal, economic, and implementa-
tion perspectives.
The taxonomy was validated qualitatively through the

same expert group. Participants evaluated the complete-
ness, clarity, practical relevance, and contextual suitabil-
ity of the factors. Their feedback resulted in refinement
of factor definitions, removal of redundant factors, and
incorporation of Vietnam-specific considerations, particu-
larly regarding procurement regulations, public-sector gov-
ernance, and digital transformation maturity.

3.3 Cycle 2: design cycle – development of
the feasibility assessment framework

Cycle 2 followed a task-oriented approach commonly
adopted in decision-support systems. The develop-
ment began by analyzing existing technology assessment
frameworks, digital transformation maturity models, and
blockchain adoption methodologies to identify common
evaluation activities (as presented in Section 2). These ac-
tivities were then compared with the insights from the six
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expert interviews in Cycle 1. We found out that the assess-
ment should begin by understanding the management prob-
lem, collecting sufficient evidence, evaluating feasibility
factors objectively, and finally determining an appropriate
implementation strategy.
Based on these observations, the assessment process was

organized into a sequence of decision stages that reflect
how practitioners naturally evaluate new digital initiatives.
Each stage has a clearly defined objective, required inputs,
assessment activities, and expected outputs. The process
was intentionally designed to be iterative; if insufficient ev-
idence is available or critical feasibility conditions are not
satisfied, assessors may revisit earlier stages to collect addi-
tional information or redefine the project scope before con-
tinuing.
To improve consistency among different evaluation

teams, every assessment activity is linked directly to the
seven feasibility categories and their corresponding fifty-
eight assessment factors developed in Cycle 1. Numer-
ical ratings are complemented by documentary evidence
and qualitative justification, reducing subjective judgment
and increasing transparency. The resulting process consti-
tutes the second design artifact of this research (Artifact
A2), providing a standardized workflow that can be im-
plemented consistently across different blockchain projects
within the construction and transportation sectors.

3.4 Cycle 3: rigor cycle – web-based
operationalization

Cyle 3 operationalized the assessment framework as an in-
teractive web-based decision-support system that improves
consistency, transparency, and usability during practical
assessments. The web application implements the com-
plete assessment workflow developed in Cycle 2. Users are
guided through each assessment domain using structured
questionnaires corresponding to the fifty-eight assessment
factors. For every factor, users record numerical ratings,
qualitative justification, and supporting evidence. The sys-
tem automatically aggregates scores, visualizes strengths
and weaknesses across assessment domains, and generates
comprehensive assessment reports.
The resulting artifact, Artifact A3, is a web-based

blockchain feasibility assessment platform implementing
the proposed framework and providing automated scoring,
visualization, documentation, and reporting functionalities.
The usability and practical applicability of the platform
were evaluated through demonstration sessions with three
evaluators. The evaluators were recruited through the au-
thor’s professional network , and their profiles are shown
in Table 3. The prototype was evaluated by three domain
experts who had previously participated in the framework
validation process. Each evaluator was first introduced to
the objectives of the framework and the functionality of the
web application. They were then asked to complete a pilot
project assessment, including scoring the assessment fac-
tors, providing textual justifications, and reviewing the au-

Table 3: Summary of framework evaluators
ID Background Experience
R1 Full Professor in Construction

Engineering, Vietnamese univer-
sity

>20 years re-
search

R2 Senior Project Manager, Con-
struction Company, Vietnam

>10 years
industry expe-
rience

R3 Full Professor in Information
Technology and Blockchain,
Norwegian university

>10 years re-
search

tomatically generated feasibility dashboard. After complet-
ing the assessment, the experts independently evaluated the
prototype using five criteria: ease of use, relevance, com-
pleteness, efficiency, and overall value.

4 Results

4.1 Cycle 1: a taxonomy of blockchain
feasibility factors

The interviews complemented the literature review by re-
vealing contextual factors that are rarely emphasized in
generic blockchain adoption frameworks. While many fac-
tors identified in prior studies were confirmed, participants
highlighted several conditions that appear particularly im-
portant in the local public construction and transportation
sector. Five overarching themes emerged as below:
Theme 1. Blockchain should solve a clearly defined

governance problem rather than be adopted because of
technological novelty. Across interviews, experts consis-
tently argued that blockchain should not be viewed as a uni-
versal digital infrastructure. Instead, adoption should begin
with a concrete governance problem such as payment dis-
putes, document authenticity, or auditability. One partic-
ipant emphasized that the most important question is not
whether blockchain should be used, but what exactly needs
to be traced:

”What exactly are we trying to trace? That is the
important question.” (E1)

Similarly, an industry practitioner explained that their or-
ganization adopted only selected blockchain mechanisms
rather than a complete blockchain platform:

”We only implemented part of it (Blockchain so-
lution).” (E4)

These findings suggest that feasibility depends primarily
on problem-solution fit rather than technology availability.
This insight directly informed the Problem Relevance and
Blockchain Necessity dimensions of the framework.
Theme 2. Organizational and institutional barriers

outweigh technical limitations. Participants rarely con-
sidered blockchain technology itself to be the principal ob-
stacle. Instead, organizational inertia, fragmented gover-
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nance, and conflicting stakeholder incentives were repeat-
edly identified as the major implementation challenges.
One interview described the industry’s resistance as

stemming from established work habits rather than techni-
cal capability:

”Construction personnel are simply accustomed
to existing ways of working.” (E2)

Another participant highlighted that transparency may
threaten existing interests:

”I want transparency, but I do not necessarily
want all financial information to become visible.”
(E3)

These observations reinforce that blockchain projects are
socio-technical initiatives requiring governance alignment
and stakeholder commitment rather than purely technical
deployment.
Theme 3. Successful blockchain adoption favors se-

lective, hybrid implementation. A particularly distinctive
finding from practitioners with implementation experience
is that successful projects rarely deploy ”full blockchain”
architectures. Instead, organizations selectively integrate
blockchain components—such as cryptographic hashes and
immutable audit trails—while keeping most operational
data off-chain. As one participant explained:

”We use certain blockchain techniques rather
than the complete blockchain.” (E4)

Similarly, participants noted that complete on-chain imple-
mentation could unnecessarily increase infrastructure costs
and reduce performance:

”There needs to be a balance between security
and performance.” (E4)

These insights support evaluating the degree of
blockchain adoption rather than treating blockchain as an
all-or-nothing technology.
Theme 4. High-value, legally sensitive processes rep-

resent the strongest blockchain opportunities
Interviewees consistently converged on a relatively nar-

row set of high-value use cases where blockchain provides
clear advantages. Payment management, contract execu-
tion, milestone verification, document authentication, and
legally significant records were repeatedly mentioned. One
expert stated:

”The most feasible application is payment man-
agement.” (E6)

Another practitioner emphasized that blockchain primar-
ily strengthens evidentiary assurance:

”It provides evidence later to verify whether this
is the original contract.” (E5)

Conversely, participants considered blockchain substan-
tially less suitable for subjective activities such as quality
assessment or loosely structured construction processes.
Theme 5. Incremental pilot deployment is more re-

alistic than organization-wide transformation. Rather
than advocating comprehensive transformation, nearly all
experts recommended starting with narrowly scoped pilot
projects involving standardized processes and measurable
outcomes.
Participants also highlighted the importance of con-

sortium governance, phased implementation, and hybrid
on-chain/off-chain architectures before considering larger-
scale deployment. These findings motivated the inclusion
of the Pilotability, Evidence, and Scale Path dimension
within the proposed framework.

4.2 Cycle 2: framework structure and
assessment logic

The proposed framework operationalizes blockchain feasi-
bility assessment as a structured five-stage decision-support
process, guiding practitioners from problem identification
to implementation recommendations.

Stage 1 – problem definition and scope identification.
The first stage identifies the management problem, project
objectives, evaluation scope, stakeholders, existing busi-
ness processes, current information systems, and avail-
able digital infrastructure. The purpose of this stage is to
determine whether the project actually represents a suit-
able candidate for blockchain adoption. Projects that do
not require multi-party collaboration, distributed trust, im-
mutable records, or shared governance may be more appro-
priately addressed using conventional centralized informa-
tion systems.

Stage 2 – evidence collection. After defining the as-
sessment scope, evaluators collect supporting evidence re-
quired for the assessment. Evidence may include project
documentation, business process descriptions, BIM mod-
els, ERP reports, IT architecture documents, organizational
policies, financial reports, digital transformation strategies,
legal regulations, stakeholder interviews, and other rele-
vant documentation. Where documentary evidence is in-
sufficient, additional interviews or workshops may be con-
ducted to clarify missing information.

Stage 3 – feasibility assessment. Each of the fifty-eight
assessment factors is evaluated using a five-point Likert
scale ranging from 1 (Very Low) to 5 (Very High). Assess-
ments are performed independently for each factor based
on available evidence rather than subjective opinions. Ev-
ery rating must be supported by qualitative justification and
documentary evidence. If sufficient evidence is unavail-
able, the corresponding factor remains unassessed until ad-
ditional information is collected.
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Table 4: Overview of the proposed blockchain feasibility assessment framework
Assessment Category # Assessment Factors

Problem Relevance and
Blockchain Necessity (PR)

8 PR1 Problem significance; PR2 Governance impact; PR3 Multi-party collaboration;
PR4 Transparency and trust requirements; PR5 Blockchain comparative advantage;
PR6 Expected value addition; PR7 Need for immutable digital evidence; PR8 Shared
data infrastructure requirement.

Use-case Fit and Process
Codifiability (UC)

9 UC1 Process standardization; UC2 Rule codifiability; UC3Objective verification; UC4
Transaction frequency; UC5Digital workflowmaturity; UC6 Smart contract suitability;
UC7 Process stability; UC8 Automation potential; UC9 Exception handling complex-
ity.

Data andDigital Readiness
(DR)

10 DR1Data quality; DR2Data availability; DR3Digital identitymanagement; DR4 Inter-
operability; DR5 Existing digital platforms (BIM/ERP/GIS/IoT); DR6 Metadata stan-
dardization; DR7 Data governance; DR8 Cybersecurity readiness; DR9 On-chain/off-
chain architecture readiness; DR10 ICT infrastructure maturity.

Governance and Adoption
Feasibility (GA)

11 GA1 Leadership commitment; GA2 Stakeholder commitment; GA3 Governance struc-
ture; GA4 Organizational readiness; GA5 Digital capability; GA6 Human resources
and skills; GA7 Change management; GA8 Collaboration mechanisms; GA9 Incentive
alignment; GA10 Operational responsibility; GA11 Long-term sustainability.

Legal and Public-sector
Compatibility (LP)

7 LP1 Legal compliance; LP2 Electronic transactions; LP3 Smart contract legality; LP4
Personal data protection; LP5 Public procurement compatibility; LP6 Regulatory sup-
port; LP7 Institutional alignment.

Economic and Public
Value Case (EV)

7 EV1 Cost-benefit justification; EV2 Implementation cost; EV3 Operational cost; EV4
Public value creation; EV5 Efficiency improvement; EV6 Return on investment; EV7
Financial sustainability.

Pilotability, Evidence and
Scale Path (PS)

6 PS1 Technology maturity; PS2 Pilot feasibility; PS3 Availability of empirical evidence;
PS4 Risk management; PS5 Scalability; PS6 Replication and long-term deployment
potential.

Stage 4 – result aggregation and analysis. Assessment
scores are aggregated within each feasibility category to
identify strengths, weaknesses, and major implementation
risks. The score of each category is calculated as the arith-
metic mean of all assessment factors within that category:

Scorei =

∑ni

j=1 Scoreij

ni
(1)

where Scorei represents the score of assessment cate-
gory i, Scoreij denotes the score assigned to factor j within
category i, and ni is the total number of factors belonging
to category i.
Equal weightingwas intentionally adopted in this version

of the framework to improve transparency, interpretability,
and ease of practical adoption. Because no empirical evi-
dence currently demonstrates that particular feasibility di-
mensions consistently outweigh others across blockchain
applications, assigning equal weights avoids introducing
unsupported assumptions. Organizations may adapt the
weighting scheme according to their priorities.
The overall project feasibility score can subsequently be

computed using either an unweighted average or a weighted
aggregation of the category scores, depending on organiza-
tional priorities. In addition to numerical scores, evalua-
tors analyze low-scoring factors to identify implementation
risks and prerequisite improvements before deployment.

Stage 5 – feasibility classification and recommendation.
Based on the aggregated assessment results, projects are
classified into one of four feasibility levels (Table 5):

Table 5: Feasibility classification
Average
Score

Recommendation

4.5–5.0 Highly Feasible (Immediate implementa-
tion)

3.5–4.5 Feasible (Minor improvements required)
2.5–3.5 Conditionally Feasible (Address key gaps

first)
<2.5 Not Feasible (Blockchain not recom-

mended)

The final recommendation considers not only the over-
all feasibility score but also the performance of critical as-
sessment categories. For example, projects receiving high
overall scores but exhibiting substantial weaknesses in gov-
ernance or legal compatibility should still be regarded as
high-risk implementations. This multi-dimensional inter-
pretation prevents misleading conclusions that may arise
from relying solely on aggregated numerical scores and
better reflects the socio-technical complexity of blockchain
adoption in construction and transportation projects.
As shown in Figure 1, the framework guides assessors
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through a five-stage evaluation process, from project def-
inition and evidence collection to structured assessment
across seven feasibility dimensions, score aggregation, and
implementation recommendations. The workflow is oper-
ationalized through a web-based decision-support system
that supports standardized assessment, visualization, docu-
mentation, and reporting.

Figure 1: Overview of the proposed blockchain feasibility
assessment framework.

4.3 Cycle 3: web application
Figure 2 illustrates the assessment interface, where evalua-
tors rate individual factors using a five-point Likert scale
and record qualitative evidence supporting each assess-
ment. The assessment follows the seven dimensions in se-
quential tabs to guide users through the evaluation process.
Within each dimension, individual assessment factors are
displayed together with their descriptions and scoring guid-
ance. Evaluators assign a score on a five-point Likert scale,
provide a textual justification, and may optionally attach
supporting evidence or AI-assisted explanations.
After all assessment factors have been evaluated, the

system automatically aggregates the individual scores and
presents the results through an interactive summary dash-
board, as shown in Figure 3. The dashboard reports the
overall feasibility score together with the number of miss-
ing assessments and critical gaps requiring attention. It also
visualizes assessment results using radar and bar charts to
compare the seven feasibility dimensions, while a factor
heatmap highlights strengths, weaknesses, and incomplete
evaluations at the individual factor level. These visualiza-
tions enable decision makers to quickly identify areas re-
quiring further evidence or organizational improvement be-
fore blockchain implementation.
Table 6 summarizes the evaluators’ ratings after using

the web platform in a demonstration section. The evalua-
tion results indicate a highly positive perception of the pro-
posed tool, with an overall mean score of 4.73 out of 5. The
experts unanimously rated the relevance and overall value
of the tool at the maximum score (5.0), suggesting that the
artifact effectively addresses the practical need for a struc-
tured blockchain feasibility assessment. Ease of use and
completeness also received high average ratings (4.67), in-
dicating that experts found the interface intuitive while con-
sidering the assessment framework sufficiently comprehen-
sive for real-world decision-making. Efficiency obtained
the lowest average score (4.33), with reviewers suggesting
that future versions could further streamline data entry and
automate evidence collection to reduce evaluation effort.
The expert feedback was analysed descriptively and used to
identify opportunities for improving the usability and func-
tionality of the prototype.

Figure 2: Individual rating for factors.

5 Discussion

5.1 Answering the research questions
Regarding RQ1, we found that blockchain feasibility in
public construction and transportation projects extends be-
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Table 6: Expert evaluation of the web-based assessment
tool

Criterion R1 R2 R3 Mean
Ease of Use 5 4 5 4.67
Relevance 5 5 5 5.00
Completeness 4 5 5 4.67
Efficiency 4 4 5 4.33
Overall Value 5 5 5 5.00
Overall Mean 4.73

yond technological suitability to encompass governance,
organizational readiness, legal and regulatory compatibil-
ity, economic viability, implementation capability, and ex-
pected public value. By integrating evidence from the sys-
tematic literature review and expert interviews, the study
identified seven feasibility dimensions comprising fifty-
eight assessment factors that collectively capture the key
considerations for blockchain adoption.
Regarding RQ2, the findings showed that these feasibil-

ity factors can be effectively organized into a structured
assessment process that guides practitioners from problem
definition to implementation recommendation. The frame-
work supports systematic evidence collection, transparent
evaluation, and consistent decision-making while remain-
ing flexible enough to accommodate projects with different
levels of organizational maturity and data availability.
Regarding RQ3, we found that the conceptual framework

can be successfully operationalized through a web-based
decision-support system. Expert evaluation indicated that
the software artifact provides a practical, usable, and trans-
parent mechanism for conducting standardized blockchain
feasibility assessments, demonstrating its potential to sup-
port real-world decision-making in public construction and
transportation projects.

Figure 3: Summarized result for the project possibility

5.2 Comparison with existing frameworks
Existing frameworks such as blockchain suitability assess-
ment checklists and industrial decision frameworks primar-
ily focus on determining whether blockchain is technically
appropriate for a given application. Similarly, Technology–
Organization–Environment (TOE) frameworks and related

Table 7: Summary of findings by research question
RQ Main Finding Contribution

RQ1 Identified 7 feasibility
dimensions and 58 as-
sessment factors.

Blockchain feasibility
taxonomy for public
construction and trans-
portation.

RQ2 Developed a five-stage
evidence-based assess-
ment process.

Actionable decision-
support framework for
blockchain feasibility
assessment.

RQ3 Implemented and posi-
tively evaluated a web-
based assessment tool.

Validated software ar-
tifact supporting trans-
parent and repeatable
decision making.

adoption models identify organizational and environmen-
tal determinants of technology adoption but generally stop
short of providing an operational decision-support process.
Multi-Criteria Decision-Making (MCDA) approaches of-
fer rigorous scoring and weighting mechanisms, yet they
are typically applied as generic evaluation techniques rather
than comprehensive blockchain feasibility frameworks tai-
lored to a specific application domain. Our proposed frame-
work extends the current state of the art in several respects.
First, it is specifically designed for public construction and
transportation projects, where blockchain adoption is influ-
enced not only by technical considerations but also by gov-
ernance structures, procurement regulations, stakeholder
coordination, and public-sector requirements. Second,
rather than providing a checklist of independent assessment
criteria, the framework operationalizes blockchain feasibil-
ity as a structured five-stage workflow that guides prac-
titioners from problem definition and evidence collection
through feasibility assessment, score aggregation, and im-
plementation recommendation. Third, the framework in-
tegrates seven complementary feasibility dimensions com-
prising 58 assessment factors, enabling a more compre-
hensive evaluation than approaches focusing on individual
technical or organizational aspects. Finally, unlike most
existing studies, the framework is implemented as a web-
based decision-support system that standardizes evidence
collection, scoring, visualization, and reporting, thereby
improving the transparency, repeatability, and practical ap-
plicability of blockchain feasibility assessment.

5.3 Limitations
Several limitations should be considered when interpreting
the findings of this study.
First, although the feasibility factors were derived from

a comprehensive systematic literature review and refined
through expert interviews, the interview sample consisted
of six domain experts. While the participants represented
diverse perspectives from academia, industry, construction
law, and digital transformation, the sample size remains rel-
atively small. Consequently, the framework reflects expert
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consensus rather than statistical representativeness. Future
studies should involve substantially larger evaluator popu-
lations representing government agencies, contractors, con-
sultants, and infrastructure owners. To further reduce sub-
jective bias, future deployments may require independent
scoring by multiple assessors followed by structured con-
sensus discussions or facilitated workshops.

Second, the framework was developed specifically for
blockchain adoption in the construction and transportation
sectors within a specific developing country, which is Viet-
nam. Although many of the identified feasibility factors are
grounded in international literature and are likely transfer-
able to other domains, several criteria were adapted to re-
flect Vietnam’s regulatory environment, digital transforma-
tion initiatives, and institutional practices. Therefore, the
framework may require contextual adaptation before be-
ing applied to other countries or industrial sectors. Future
work will validate the framework through multiple real-
world blockchain feasibility assessments involving com-
pleted and ongoing construction projects, enabling compar-
ison between predicted feasibility and actual implementa-
tion outcomes. Future studies shall also validate the frame-
work across different countries, private-sector projects, and
other infrastructure domains to establish broader applicabil-
ity.

Third, the evaluation focused primarily on expert assess-
ment of the framework and its web-based implementation.
Three independent evaluators assessed the usability and
perceived usefulness of the decision-support tool, provid-
ing qualitative feedback and Likert-scale ratings. Although
the evaluation demonstrated positive acceptance, it did not
include longitudinal deployment within actual blockchain
implementation projects. Consequently, the effectiveness
of the framework in improving real investment decisions
and project outcomes remains to be empirically validated.

Fourth, the web-based tool is intended for deployment
within a secure organizational or government information
environment, where access control, authentication, and data
governance are managed by the underlying infrastructure.
If the framework is adopted as part of a larger national or
sector-wide digital platform, additional privacy, cybersecu-
rity, and governance mechanisms should be incorporated
into the overall system architecture.

Finally, the proposed assessment model currently as-
signs equal importance to all feasibility factors within each
assessment category. While this design improves trans-
parency and ease of use, different organizations or ap-
plication scenarios may prioritize certain criteria differ-
ently. Future research could investigate weighting mech-
anisms using methods such as the Analytic Hierarchy Pro-
cess (AHP), Analytic Network Process (ANP), Best-Worst
Method (BWM), or other multi-criteria decision-making
techniques to better reflect varying organizational priori-
ties.

6 Conclusion

This paper presented a Design Science Research ap-
proach for developing a blockchain feasibility assess-
ment framework for public-sector construction and trans-
portation projects. The proposed framework integrates
blockchain-specific feasibility factors into a structured five-
stage decision-support process covering problem defini-
tion, evidence collection, feasibility assessment, score ag-
gregation, and implementation recommendations. Oper-
ationalized as a web-based decision-support system, the
framework supports standardized assessment, automated
scoring, visualization, and reporting. Expert evaluation
demonstrated high perceived usability and usefulness, sug-
gesting that the proposed artifact can improve the trans-
parency, consistency, and repeatability of blockchain in-
vestment decisions while extending existing blockchain
adoption research from descriptive assessment factors to-
ward actionable decision support.
From a practical perspective, the framework provides

government agencies and infrastructure organizations with
a structured mechanism for evaluating blockchain initia-
tives before significant investment. From a research per-
spective, it contributes an operational design artifact that
extends existing blockchain adoption research toward ac-
tionable decision support.
Several opportunities exist for future research. First,

the framework should be deployed in pilot projects within
government ministries and public infrastructure organiza-
tions to evaluate its applicability under real operational
conditions. Second, longitudinal studies should investi-
gate whether applying the framework improves project se-
lection, implementation success, and long-term organiza-
tional outcomes. Future work should also investigate ap-
plication of the framework throughout project lifecycles,
integration with complementary digital technologies such
as BIM, digital twins, and IoT platforms, and adaptation
of the framework for other infrastructure sectors includ-
ing energy, healthcare, and manufacturing. Third, the cur-
rent assessment model employs equal weighting across as-
sessment factors. Future research could investigate adap-
tive weighting mechanisms using multi-criteria decision-
making techniques, such as the Analytic Hierarchy Pro-
cess (AHP), Best-Worst Method (BWM), or machine learn-
ing approaches trained on empirical project outcomes. Fi-
nally, as additional blockchain deployments become avail-
able, the framework can be continuously refined by cali-
brating evidence thresholds, updating assessment criteria,
and extending the knowledge base to support broader ap-
plication across different sectors and countries.
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