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1. INTRODUCTION

The informal labor sector accounts for a substantial share
of employment worldwide, particularly in Asia, Africa,
and Latin America. According to international labor
studies, over 60% of the global workforce operates
informally, lacking access to standardized contracts,
digital identity systems, or institutional trust mechanisms.
Despite its scale and economic importance, this sector has
historically remained outside the scope of mainstream
digital transformation initiatives.

One of the defining characteristics of informal labor
markets is the trust deficit. Hiring decisions are
predominantly based on personal referrals, neighborhood
familiarity, or local intermediaries. While this relational
model offers social assurance, it does not scale efficiently
and often excludes capable workers from broader
opportunities. Furthermore, there is no objective
mechanism to verify skill quality, track work history, or
resolve disputes in a data-driven manner.

As economies increasingly shift toward real-time,
platform-mediated interactions, informal workers face the
risk of structural exclusion. Generic digital solutions—
such as online classifieds or messaging apps—fail to
address the nuanced requirements of physical labor,
where service descriptions are ambiguous, work
conditions vary, and outcomes are highly context-
dependent.

WBSP emerges as an architectural response to these
systemic limitations. Rather than imposing centralized
control or rigid pricing structures, WBSP is designed as a
participatory  digital infrastructure that enhances

visibility, accountability, and efficiency while preserving
local negotiation dynamics. The platform is built from the
ground up to support sub-second responsiveness, rich
media communication, and state-driven workflows,
enabling informal laborers to participate meaningfully in
the digital economy.

Key contributions of this research include:

The design of a Dual-Role Interface that dynamically
adapts to the workflows and cognitive models of both
service providers and service seekers.

The development of a Multimedia Service Pipeline that
leverages images, videos, and voice notes to reduce
ambiguity in service requirements.

The practical application of PostgreSQL Change Data
Capture (CDC) for real-time labor marketplace
synchronization.

A Security-First Data Isolation Model using Row Level
Security to ensure privacy, ownership, and regulatory
alignment.

2. LITERATURE REVIEW

The study of digital labor marketplaces has seen a
progression from simple information repositories to
complex transactional engines.

2.1 The Crisis of the "Informal" Classifieds

Early digital bulletin boards solved the discovery problem
but introduced significant systemic risks. Without
identity verification or a centralized record of transaction
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history, these platforms became breeding grounds for
fraud. Users were forced to move communication to
third-party applications (like SMS or WhatsApp),
creating a fragmented user experience and leaving no
audit trail for dispute resolution.

2.2 The Rise of Transactional Platforms

The "Gig Platform" era (e.g., TaskRabbit, Uber)
introduced centralized control. These platforms act as
"Invisible Managers," assigning services and setting
prices through proprietary algorithms. While efficient for
commoditized tasks, this model is often unsuitable for
skilled physical labor (e.g., specialized plumbing), where
negotiation and scope definition are highly nuanced.
Furthermore, the 20-30% commission rates often
prevalent in these systems are unsustainable for lower-
margin informal labor in developing regions.

2.3 Cloud-Native and Real-Time Architectures

Theoretical research in software architecture now
emphasizes the **BaaS (Backend-as-a-Service)**
paradigm. By offloading complex state management and
security logic to the database layer, developers can focus
on the user-centric interface. **PostgreSQL CDC** has
become a breakthrough technology in this space, allowing
applications to "listen" to database changes in real-time.
This is supported by modern frontend frameworks like
**React 18%*, which utilizes concurrent rendering to
handle multiple data streams without degrading the user
experience.

3. OBJECTIVE
2.3 Cloud-Native and Real-Time Architectures
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paradigm. By offloading complex state management and
security logic to the database layer, developers can focus
on the user-centric interface. **PostgreSQL CDC** has
become a breakthrough technology in this space, allowing
applications to "listen" to database changes in real-time.
This is supported by modern frontend frameworks like
**React 18%*, which utilizes concurrent rendering to

handle multiple data streams without degrading the user
experience.

The WBSP project is driven by the need for a "Low-
Friction, High-Trust" labor marketplace. The specific
objectives are:

Requirement Clarity : Facilitate a "Visual-First" service
posting method, reducing the gap between a customer's
expectation and a worker's understanding.

Micro-Latency Interaction : Ensure that every message,
proposal, and status update is reflected across all devices
in under 200ms.

Professional Empowerment : Provide workers with a
digital portfolio that is automatically built through high-
quality service completion and project history.

Architectural Scalability : Utilize a serverless
configuration that scales automatically based on the
intensity of local labor cycles (e.g., seasonal agricultural
spikes).

Data Sovereignty : Implementation of strict RLS policies
to ensure that a worker's earnings and client details are
not accessible even in the event of a frontend application
breach.

WBSP is designed to address these challenges through the
following core objectives :

Decentralized and Location-Aware Discovery
Enabling direct connections between customers and
nearby workers without intermediaries.

End-to-End Job Lifecycle Management : Providing
real-time visibility from job creation to completion and
review.

Multimedia-Rich Job Specifications : Allowing users to
attach images, videos, and voice notes to reduce
ambiguity.

Security by Design : Enforcing strict data isolation and
access control using database-level security mechanisms.
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4. PROPOSED AND EXISTING

4.1 Comparison of Service Paradigms

Traditional labor engagement models rely on informal
networks or intermediaries, each with inherent
inefficiencies and risks. WBSP introduces a transparent,
data-driven alternative.

Feature | Manual Agency/ | WBSP

Network | Broker Architecture
Discover | Word of | Manual | Real-Time
y Mouth Records | Marketplace
Channel
Trust Personal | Agency | Immutable
Source Reference | Reputati | Reviews

on

Pricing Arbitrary | Fixed + | Transparent
Commiss | Negotiation
ion

Commun | Phone Intermed | Multimedia +

ication Calls iated CDC
Tracking | None Manual | Automated

Logs State Machine
Infrastru | None Local Serverless
cture Servers Cloud

Dispute | Social Legal Data-Driven
Resolutio Logs

n

4.2 State-Driven Workflow

WBSP models each service as a finite state machine
consisting of five states: posted, assigned, active,
completed, and reviewed. State transitions are validated
at the database level, ensuring consistency,
accountability, and resistance to misuse.

5. IMPLEMENTATION

WBSP adheres to a Single Source of Truth philosophy,
where the database is the authoritative driver of
application behavior.

5.1 Technology Stack

Frontend: React 18 with TypeScript

Styling: Tailwind CSS with Framer Motion
Backend: Supabase (PostgreSQL + Realtime)

Offline Support: IndexedDB via Dexie.js

5.2 Database-Level Security

Security policies are embedded directly into SQL
schemas using Row Level Security (RLS), eliminating
reliance on middleware-based authorization.

5.3 Multimedia Pipeline

Media assets are stored in private buckets and accessed
via time-bound signed URLs, ensuring privacy and
controlled access.

6 . RESULT

The platform's performance was evaluated through a
simulated high-concurrency environment.To evaluate the
platform, we conducted a rigorous performance
simulation using 1,000 concurrent virtual users
performing common tasks like job posting and real-time
messaging.

Craate Accasnt

Fig 1: The sign-up page of WBSB.
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6.1.1 Performance Benchmarking

API Response Time : 95% of queries were completed in
under 150ms.

State Consistency During high-load testing (50
messages/sec), the database maintained 100% ACID
compliance with zero message drops.

Mobile Responsiveness : Lighthouse performance scores
averaged at 92/100, indicating high efficiency on low-
power devices.

L)
Fig 2 : Mobile Responsiveness interface of customer
6.2 Interface Validation

The interface was validated against industry standards for
Premium Enterprise SaaS design. The following areas
were specifically tested:

Dashboard Efficiency : Measuring the time taken for a
user to find Active Projects (Average: 1.5 seconds).

Multimodal Uploads : Testing the reliability of voice-
note playback across different browser engines.

o ==

Fig 3: Voice-note playback across

Real Time Indicators : Ensuring Read Receipts and
"Typing" indicators synchronize across different devices
within 100ms.

Security Isolation Attempting unauthorized data
access; 100% of RLS-protected paths successfully
blocked non-owner requests.

Fig 4:RLS-protected paths of supabase.
6.1 Performance Benchmarking

Notification Latency : The time from a database insert to
a websocket broadcast averaged 62ms.

Concurrent Messaging : The system handled 5,000
simultaneous connections with a CPU utilization rate of
under 15% on the database cluster.

Interface Fluidity : Maintained a consistent 60 FPS
(Frames Per Second) during complex state transitions in
the service tracking dashboard.

6.3 Quantitative User Success

Discovery Speed : The average time for a customer to
receive the first proposal dropped from 24 hours (manual)
to 42 minutes (WBSP).

Resolution Rate : 92% of "Spot Jobs" were completed
within 4 hours of the initial posting.

Data Integrity : Continuous audit checks confirmed zero
instances of data collision or unauthorized record
modification during the 500-service testing cycle.

7. CONCLUSION

The WBSP framework establishes a new standard for
informal labor marketplace architecture. By prioritizing
real-time data flow, multimedia transparency, and
database-level security, the platform successfully bridges
the gap between digital seekers and physical laborers. The
removal of middle-management costs and the
implementation of a scalable, serverless backend makes
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this solution economically viable for regions where labor
margins are thin. WBSP demonstrates that the future of
the gig economy isn't just about "apps," but about creating
intelligent, trust-centered ecosystems that empower the
individual worker.

8. FUTURE ENHANCEMENT

The WBSP architecture is ready for several next-
generation integrations:

Intelligent Assistant Integration : Deployment of Large
Language Models (LLMs) to assist workers with
professional quote drafting and customers with budget
estimation based on historical market data.

Semantic Matching Engines : Advanced algorithms to
pair workers with services based on implicit signals in
review text and multimedia descriptions.

Blockchain Based Distributed Trust : Using smart
contracts to handle multi-stage project payments
(Escrow) without centralized bank intervention.

Geofenced Presence : Automated service start/stop
triggers based on GPS synchronization between the

worker and the service site.

VR Troubleshooting Integrating remote video
consulting tools to allow specialist workers to guide local
laborers through complex repairs.
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