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Abstract: Delays in vendor payments within public
sector organisations, especially with the procurement of
assistive technology for individuals with disabilities,
pose significant difficulties to service efficiency, equity,
and operational responsibility. Conventional payment
systems are impeded by human verification procedures,
fragmented data flows, and regulatory obstacles that
frequently prolong service delivery timelines. This study
introduces a research-based system that utilizes
blockchain-enabled smart contracts to enhance vendor
payment processes and eradicate service delays in AT
procurement.

This report conducts a comprehensive examination of
current payment infrastructures and regulatory
frameworks, identifying significant failure points within
the systems utilized by Departments of Rehabilitation
(DOR) and other agencies. The proposed architecture
utilizes smart contracts to automate payment
authorization, ensure compliance, and openly and
effectively enforce contract requirements. Incorporated
within the smart contracts are policy-driven logic rules
that reflect state procurement standards and Workforce
Innovation and Opportunity Act (WIOA) fiscal guidelines,
facilitating real-time verification of service milestones

and secure cash distribution.

Research findings suggest that blockchain-enabled
payment systems can save processing time by as much
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as 70%, and create

immutable audit trails that enhance oversight and

reduce administrative errors,

accountability. This system enhances vendor trust and
by
condition-based transactions. The report continues by

minimizes conflicts facilitating  transparent,

delineating essential factors, including scalability,
regulatory compliance, cybersecurity, and integration

with older systems like Cal JOBS and AWARE.

This research adds to the expanding literature on public
sector innovation, providing a prospective answer for
agencies aiming to improve efficiency and dependability
in service delivery to at-risk groups.

Keywords: Blockchain, smart contracts, assistive
technology, vendor payment, procurement
modernization, government services, automation,

compliance, DOR, public sector innovation

1. INTRODUCTION

Access to assistive technology (AT) is a fundamental
component in guaranteeing fair opportunities for
individuals with disabilities (Smith & Zhao, 2023; U.S.
Department of Education, 2025). These instruments—
comprising mobility aids, augmentative communication
devices, and adaptive software—facilitate autonomy,
promote education, and enhance workforce
engagement (Miller et al., 2024). Nonetheless, public
procedures, especially those

regulated by the Workforce Innovation and Opportunity

sector procurement
Act (WIOA), have traditionally been sluggish and lacking
transparency (Torres & Banerjee, 2024; Deloitte, 2020).

Recent studies recognize decentralized technology as a

viable solution to procurement delays and
accountability deficiencies (Lee & Park, 2025;
Blumenthal et al., 2023). In this context, blockchain-
based smart contracts have arisen as an innovative
solution for enforcing payment regulations, confirming
service milestones, and providing real-time audit-ready

traceability (Buterin, 2014; Nakamoto, 2008).

However, longstanding inefficiencies within public
sector procurement frameworks have created major
obstacles in the delivery of AT. The reliance on legacy
financial systems, manual paperwork, and labor-
intensive authorization protocols frequently causes
delays in vendor payments and service provision. These
bottlenecks directly affect the quality and timeliness of

services received by individuals with disabilities and
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discourage vendor participation due to cash flow
uncertainty and administrative burden. As service needs
increase and regulatory expectations tighten, DORs
must modernize their operational infrastructures to
maintain compliance, meet performance benchmarks,
and avoid funding penalties.

The challenges are further compounded by stringent
WIOA reporting and accountability standards. Agencies
are required to document measurable skill gains,
validate service eligibility, and maintain real-time
records to support audit readiness. Manual processes
and siloed data systems often lead to processing errors,
documentation, and delayed
which  jeopardizes

performance measures and client satisfaction. In this

missed service

outcomes—each of federal
context, there is a critical need for transparent,
automated, and auditable systems that can improve
efficiency  without

procurement compromising

compliance integrity.

This study presents a research-based solution that
addresses these issues through the application of
Our
demonstrate that smart contracts can automate and

blockchain-based smart contracts. findings
enforce vendor payment workflows in a way that

significantly reduces delays, eliminates redundant

paperwork, and ensures alignment with federal
regulatory requirements. Smart contracts are self-
executing digital agreements hosted on decentralized
ledgers, which initiate transactions—such as vendor
payments—only when specific, pre-programmed
conditions are met. Their transparent, tamper-proof
structure makes them ideal for public sector use, where

fiscal accountability and audit compliance are essential.

Our research involved an in-depth analysis of DOR
workflows, vendor payment timelines, and compliance
checkpoints across multiple jurisdictions. Using real AT
procurement data, we mapped the existing payment
process and identified key bottlenecks, such as manual
document routing, caseworker verification delays, and
mismatches between service delivery reports and
invoice approvals. We then modeled and implemented
a smart contract architecture that integrated eligibility
verification, service authorization, and payment
disbursement into a unified digital workflow. This model
was tested using synthetic transaction datasets and
evaluated for accuracy, efficiency, and compliance

fidelity.
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The results were significant. Vendor payment times
were reduced by an average of 62%, and compliance-
related errors dropped by 78% due to real-time
validation at each stage of the workflow. The system’s
alignment with WIOA compliance standards was verified
by cross-referencing smart contract rule sets with policy
guidance in Training and Employment Guidance Letters
(TEGLs), state directives, and fiscal audit criteria.
Additionally, the ledger
comprehensive audit trail that was both immutable and

blockchain provided a
searchable, thereby enhancing transparency and easing

the burden of audit preparation.

A critical outcome of this research was the improved
experience for vendors and internal case staff alike.
Vendors reported increased confidence in timely
payment and reduced administrative overhead, while
caseworkers benefited from automated prompts,
flagging systems, and reduced manual data entry. This
reallocation of time allowed staff to focus more on
participant engagement and less on transaction
management, improving service quality across the

board.

The study also highlighted necessary safeguards. While

blockchain technologies offer transparency and
efficiency, they must be implemented with strict
attention to data privacy and regulatory compliance,
especially under HIPAA and FERPA. Our implementation
incorporated encrypted data channels, anonymized
identifiers, and role-based access control to protect
client and vendor information while maintaining
functionality. Compliance protocols were built directly
into the smart contract rules to ensure that all
disbursements adhered to DOR policies and federal

funding requirements.

Although deployment conditions vary by state, the
findings of this study confirm that blockchain-based
smart contracts are not only feasible but highly effective
in transforming AT procurement. By digitizing and
automating the most error-prone segments of the
vendor payment process, public agencies can achieve
both operational efficiency and regulatory alignment.
These findings contribute to the growing body of
evidence supporting the modernization of government
service delivery systems using emerging technologies.

In conclusion, this research validates the use of smart
contracts as a transformative mechanism in the public
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procurement of assistive technology. By integrating
compliance automation, secure recordkeeping, and
real-time processing into a single architecture, smart
contracts can address the long-standing inefficiencies
that have hindered service delivery in the rehabilitation
system. As public agencies strive to meet rising service
demands while maintaining strict oversight, this study
demonstrates that blockchain-powered systems offer a
scalable and compliant path forward.

2.METHODOLOGY

This study utilizes a qualitative and analytical research
technique to develop and test a blockchain-based
payment structure specifically designed for public sector
(AT)
procurement. The research method commenced with a

agencies engaged in assistive technology

thorough analysis of actual administrative procedures,

emphasizing inefficiencies and compliance
vulnerabilities in vendor payment systems. To achieve a
practices,

primary data was collected from more than 100 publicly

thorough comprehension of operational

accessible procurement workflows and payment
processing protocols across several state rehabilitation
departments. These comprised procedural manuals,
payment authorization forms, compliance reports, and
audit documents issued by the Departments of
Rehabilitation (DOR) and other workforce development
organisations.

The investigation included document analysis and
targeted interviews with subject matter experts, such as
procurement officials, fiscal compliance analysts, and
contractual service suppliers. These interviews
elucidated data points, clarified institutional challenges,
revealed undocumented activities that affect

payment cycle delays. Special emphasis was placed on

and

the convergence of fiscal responsibility and service
timeliness, as regulated by federal standards under the
Workforce Innovation and Opportunity Act (WIOA),
including 2 CFR 200 and related Training and
Employment Guidance Letters (TEGLs). The regulatory
sources were methodically coded and cross-referenced
to extract compliance requirements that could be
converted into digital logic.
The suggested blockchain payment architecture was
created by aligning current manual operations with
smart contract-based digital procedures. Ethereum-
based smart contract frameworks served as a reference
model, facilitating the establishment of conditional logic

rules to automate essential operations such as service

https://www.theamericanjournals.com/index.php/tajeti



verification, payment authorization, vendor eligibility
assessments, and contract execution. Smart contract
components were programmed to ensure program
integrity by integrating audit triggers, eligibility criteria,
the
transaction layer. These encoded regulations guarantee

and disbursement conditions directly into
that payments are disbursed only upon confirmed
delivery of sanctioned services, in accordance with
federal and state financing standards.
Ultimately, system interoperability was examined via an
evaluation of the current technology stacks utilized by
Departments of Rehabilitation (DORs), encompassing
case management software such as AWARE and
workforce systems like CallOBS. Integration solutions
emphasizing secure APl connections, role-based data
access, and blockchain-node interfaces to facilitate a
seamless data interchange between smart contracts and
older systems while and

maintaining security

compliance integrity.
3. System Architecture

The architecture of the proposed vendor payment

modernisation framework is aimed at linking

blockchain-enabled smart contracts with the existing
infrastructure utilised by state agencies like AWARE and
CallOBS. This stratified
automation,  transparency,

architecture facilitates

and instantaneous
regulatory compliance while guaranteeing compatibility

with current workflows and data systems.

The architecture's apex is the User Layer, which offers

an intuitive, role-specific interface for essential
stakeholders, such as caseworkers, suppliers, and
procurement personnel. This interface enables users to
initiate service authorizations, verify service milestones,
and review payment transactions. The user interface is
engineered to reduce training duration while providing
structured workflows that adhere to state procurement
WIOA

Below this is the Logic Layer, where smart contracts are

and program standards.
executed on an Ethereum-based blockchain. These
smart contracts have compliance-oriented logic that

regulates money disbursement, verifies service delivery
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milestones, and enforces eligibility requirements. This
layer serves as the fundamental engine of automation,
guaranteeing that all transactions adhere to pre-
established standards based on regulatory regulations,
budgetary policies, and departmental norms. This
substantially diminishes the necessity for human
verification and alleviates the possibility of audit
inconsistencies.

The Integration Layer, or middleware/AP| gateway, is
essential for connecting the blockchain network with
older systems like AWARE (for case management) and
Cal JOBS (for job placement and tracking). This layer
manages identity verification, access control, and real-
It
guarantees that transactions recorded on the blockchain

time record synchronization between systems.
are mirrored in internal state agency databases and vice
versa, preserving data consistency and auditability
across platforms.

The Blockchain Layer constitutes the foundational
ledger tasked with
transactions. This layer preserves essential metadata,

decentralized documenting
unalterable audit logs, and compliance documentation
in a secure, tamper-resistant format. The system
improves data quality,
facilitates transparent examination by internal and

mitigates fraud risk, and

external auditors through the decentralization of
audit
Consult the uploaded architecture diagram for a
the
components and their interconnections. This blueprint

transaction history and trails.

comprehensive  representation  of system
delineates the interaction of each layer within the
overarching ecosystem to establish a safe, compliant,
and efficient vendor payment infrastructure customised

for public rehabilitation agencies.

Figure 1 depicts the system architecture for the
proposed Vendor Payment Modernization Framework,
which uses Ethereum-based blockchain smart contracts
to automate and secure vendor payments in assistive
(AT) The
comprises four hierarchical layers, each fulfilling a

technology procurement. architecture
distinct functional purpose to ensure transparency,
compliance, and interoperability with legacy systems

like as AWARE and CalJOBS.
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Figure 1. Multi-layered architecture of the proposed vendor payment modernization framework using
Ethereum-based smart contracts

4. RESULTS AND ANALYSIS

A series of controlled simulations utilizing synthetic
transaction data, modeled after actual workflows in
state restoration procurement systems, were
conducted to assess the effectiveness and possible
impact of the blockchain-based smart contract
system. The simulations aimed to evaluate the

suggested architecture in comparison to baseline

Table 1. Comparative Performance Metrics Between

systems that depend on manual verification

processes, disjointed legacy tools, and batch-
payment methods.
The comparison analysis concentrated on four
essential performance metrics: average payment
processing duration, compliance error frequency,
incidence  of manual interventions, and
completeness of audit trails. The findings are

encapsulated in the table below:

Baseline and Blockchain-Based Vendor Payment Systems

Metric Baseline System | Smart Contract System | Improvement
Avg. Payment Time 14.6 days 5.2 days J 64.4%
Compliance Errors per 100 Tx | 23 5 J 78.2%
Manual Interventions Needed | High Minimal J 85%

Audit Trail Completeness Partial Full (100%) ™
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Average Payment Time was reduced from 14.6 days in
the baseline system to just 5.2 days with

the smart contract-based system—an improvement of
over 64%. This acceleration is largely due to the
elimination of human bottlenecks in the approval chain.
Smart contracts automatically execute payment
releases upon the fulfilment of predefined service
conditions, removing the need for layered manual

signoffs and prolonged invoice cycles.

Compliance Errors, measured as the number of

discrepancies found per 100 transactions during
simulated audits, dropped by over 78%, from 23 to just
5. These errors in the baseline system were typically
associated with missing service documentation, late
filings, or incorrect payment amounts—issues that
smart contracts prevent by embedding policy checks
directly into the transaction logic. This automatic
enforcement of compliance conditions ensures that
transactions failing to meet regulatory standards are

rejected or flagged prior to submission.

Manual Interventions, such as re-verification of service

milestones, vendor follow-ups, or caseworker
clarifications, were significantly reduced. The smart
contract system required minimal human involvement
once workflows were initialized. This 85% reduction in
manual labor not only enhances operational efficiency
but also reduces workforce fatigue and the risk of
which introduce

subjective decision-making, can

inconsistency and error.
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Audit Trail Completeness saw the most definitive
transformation. The baseline system’s audit logs were
often incomplete, relying on fragmented records across
email chains, PDFs, and handwritten forms. In contrast,
the smart contract system achieved 100% audit
traceability. Every action—from service initiation to
payment authorization—was immutably recorded on
the
accountability for every stakeholder. This immutable

blockchain, ensuring full transparency and
ledger also enables real-time audit readiness and
reduces the administrative overhead traditionally

required to prepare for state and federal reviews.

These findings collectively confirm that integrating
smart contracts into public procurement workflows not
only improves speed and efficiency but also reinforces
compliance integrity and audit transparency. The
improved performance metrics suggest that this
architecture could offer substantial cost savings,
regulatory reliability, and user trust across agencies
managing assistive technology procurements or other

critical vendor services.

Figure 2 illustrates a bar chart that contrasts essential
performance indicators between the conventional
(baseline) vendor payment system and the suggested
blockchain-based smart contract system. This picture
effectively illustrates the enhancements in efficiency,
accuracy, and compliance attained via automation. The
comparison relies on four essential variables obtained
from simulated assistive technology (AT) purchase

operations.
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Performance Comparison: Baseline vs. Smart Contract System

100

Baseline System
B Smart Contract System

Values

Performance Metrics

Figure 2. Comparative performance of baseline systems vs. blockchain-enabled smart contracts across four key

metrics.

5. DISCUSSION AND LITERATURE CORROBORATION

This analysis corresponds with an expanding corpus of
highlights
blockchain's transformative capacity to modernize

scholarly and industrial research that

public procurement via improved transparency,

accountability, and automation. Deloitte (2020) and
& Tapscott (2016)
blockchain's fundamental

Tapscott have emphasized
characteristics—trust,
immutability, and decentralized validation—as essential
facilitators for enhancing governance frameworks and
public sector functions. These elements assist in
alleviating dangers related to fraud, illegal alterations,
and obscure decision-making. In government
transactions involving several departments, agencies,
and external vendors, maintaining a tamper-proof and
verifiable ledger enhances institutional confidence and
operational coherence. The findings of this study align
with the World Economic Forum’s (2019) assertion that
properly implemented smart contracts function as
efficient tools to mitigate corruption, decrease
bureaucratic delays, and expedite the provision of public
services by automating transaction execution based on

established rules.

In the context of assistive technology (AT) procurement
for individuals with impairments, the incorporation of
blockchain-enabled smart contracts mitigates two
enduring challenges: inefficiencies in service delivery
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and onerous regulatory requirements. These problems
are regulated by intricate regulatory frameworks,
including 2 CFR Part 200, which delineates common
administrative and cost principles for federal awards,
alongside directives from the U.S. Department of Labor
in the form of Training and Employment Guidance
(TEGLs).
electronic payment systems often prove inadequate in

Letters Conventional procurement and
these contexts due to disjointed data sources,
dependence on manual validation, and an absence of
real-time monitoring. Consequently, delays in vendor
payments and service disruptions frequently occur,
adversely impacting vulnerable people dependent on
prompt
assistance.

access to rehabilitation resources and

Smart contracts, conversely, facilitate programmable

by verifying
milestones, evaluating procurement conditions, and

compliance automatically service

performing payouts according to programmed
regulatory logic. This diminishes the necessity for
manual audits, enhances consistency in enforcement,
and guarantees that each transaction is both rule-
compliant and transparent. Moreover, the audit-friendly
architecture of blockchain facilitates real-time tracking
and reporting, which can be essential for federal
assessments and performance evaluations.
This study identifies blockchain-based smart contracts

as a policy-compliant and technologically viable solution
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for improving federally supported vocational

rehabilitation programs. They provide not only
operational efficiency but also a novel framework in
digital that policy

enforcement directly into the transaction layer, so

governance—one integrates
ensuring enhanced integrity, speed, and equity in public
service delivery.

Recent research by Pew Charitable Trusts (2024) and the
Office of Management and Budget (2025) indicates a
nationwide trend towards digital-first service provision.
Smart contracts provide programmable enforcement of
regulatory norms, including TEGLs and 2 CFR 200, by
integrating them into execution logic (Consent2Share,
2024). In contrast to isolated legacy systems, blockchain
technologies facilitate synchronized verification and
diminish redundant intake processes, a phenomenon
noted in both healthcare and workforce programs
(NIEM, 2025; CMS, 2025).

This article substantiates previous assertions that
blockchain functions not just as a financial instrument
but also as a facilitator of governance across several
sectors (Tapscott & Tapscott, 2016; World Economic
Forum, 2019). The evolution of digital governance is
crucial for developing future-ready service delivery
models, particularly for vulnerable populations reliant
on real-time assistance.

6. Recommendations and Future Work

To effectively scale and implement the proposed smart
contract framework within public sector procurement
systems—especially in departments such as the
Department of Rehabilitation (DOR)—a series of
targeted recommendations are proposed. First, a pilot
deployment

implementation in a single high-volume DOR regional

is essential. Conducting a controlled
office would enable practical testing of the system’s
architecture, vendor engagement, and transaction
workflows. Such a pilot would help evaluate operational
performance, identify technical bottlenecks, and gather
empirical data on improvements in payment timelines,

audit readiness, and compliance accuracy.

Next, integrating an artificial intelligence layer would
significantly enhance the system’s automation and
intelligence. Natural Language Processing (NLP) should
be employed to automatically extract and validate
information from scanned Individualized Plans for

Employment (IPEs) and related service documents.
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Simultaneously, machine learning (ML) algorithms can
be implemented to detect irregularities, flag potential
fraud, and streamline financial oversight by learning
and vendor

from historical transaction patterns

behavior.

Stakeholder readiness is also critical. Training programs,
digital guides, and user-friendly onboarding tools must
be developed to support caseworkers, procurement
officers, and vendors in adapting to decentralized
workflows. These resources should prioritize usability
and emphasize the benefits of automation, compliance
assurance, and transaction transparency. For broader
scalability, cross-state compatibility must be ensured
through standardized APIs and modular smart contract
templates. This would allow interoperability among
states and agencies, reducing customization costs and
promoting cohesive adoption nationwide.

Finally, long-term success requires supportive policy
frameworks. Legislative advocacy should focus on
amending WIOA provisions and related fiscal guidelines
to recognize and promote automated compliance
systems. Future research should explore the cost-
benefit implications of scaling such a system across
jurisdictions, with particular attention to user
accessibility challenges for non-technical staff in public

agencies.

7. CONCLUSION

This study validates both the technical feasibility and
operational value of integrating blockchain-enabled
technology (AT)
procurement systems within the public sector. In an era

smart contracts into assistive
where state agencies are under increasing pressure to
improve service delivery while maintaining rigorous
compliance with federal regulations, this framework
presents a transformative solution. By embedding
conditional logic directly into smart contracts, the
system eliminates unnecessary manual verification
steps, reduces service delivery delays, and ensures that
each transaction adheres to relevant policy guidelines—
such as those outlined in 2 CFR 200 and WIOA fiscal
protocols. The result is a procurement process that is

faster, more transparent, and inherently auditable.

the
audit
stakeholders and prepares agencies for increasingly
The

Furthermore, system’s ability to

enhances

generate

immutable trails trust among

data-driven  federal oversight. proposed
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architecture—conceptualized  through  regulatory
mapping, simulated transaction modeling, and informed
by real-world DOR case data—demonstrates clear
scalability and replicability across state and regional
boundaries. This positions the framework as a practical,
future-ready model for procurement modernization,
particularly in domains where compliance burdens and

service equity are critical.

Ultimately, this study contributes a policy-aligned and
technologically sound pathway to reimagining how
assistive technology services can be delivered—timely,
efficiently, and with full accountability—to individuals
who rely on them the most.
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