Journal of Science Engineering Technology and Management Science ISSN:3049-0952
Volume 03, Issue 06, June 2026 WWW.jsetms.com

A Smart Digital Governance Framework for Automated Certificate

Issuance and Verification
P. Anupama ', Bandari Akhila', Jaidi Madhumitha', Ganapathi Kowshik Royal', Chandan Reddy’
'Department of Computer Science and Engineering, 'Sree Dattha Institute of Engineering and
Science, Nagarjuna Sagar Road, Sheriguda, Ibrahimpatnam, Rangareddy Dist, 501510, Telangana,
India.

To Cite this Article

P. Anupama, Bandari Akhila, Jaidi Madhumitha, Ganapathi Kowshik Royal, Chandan Reddy, “A Smart
Digital Governance Framework for Automated Certificate Issuance and Verification”, Journal of
Science Engineering Technology and Management Science, Vol. 03, Issue 06, June 2026, pp: 643-649,
DOI: http://doi.org/10.6477 1/jsetms.2026.v03.i106.pp 643-649

Submitted: 08-05-2026 Accepted: 15-06-2026 Published: 22-06-2026
ABSTRACT

In today’s digital era, government services must adopt effective automation to enhance accessibility,
transparency, and operational efficiency. Conventional certificate issuance systems are largely manual
and paper-based, leading to delays, inaccuracies, and potential security vulnerabilities. Citizens
frequently experience inconvenience due to repeated visits to multiple government offices, while
authorities deal with disjointed processes that are prone to fraud and data mismanagement. To overcome
these challenges and modernize certification workflows, a multi-authority e-governance framework has
been proposed. This system introduces a centralized, role-based online platform that enables smooth

coordination between citizens, healthcare institutions, revenue departments, and administrative bodies.
It streamlines the entire lifecycle of certificate handling, including application submission, verification,
approval, and secure access, thereby minimizing manual intervention and improving efficiency. Users
can register, apply for certificates, monitor application progress, and download approved documents
securely using OTP-based authentication. Hospital and revenue officials are responsible for verifying
documents within their respective domains, while administrators oversee pending applications, upload
approved certificates, and manage notifications for upcoming events. The framework is built using a
modern technology stack, incorporating Django for backend development, MySQL for organized data
storage, and SMTP-based email services for secure communication. By integrating these components,
the system enhances process efficiency, ensures data accuracy, and improves user experience, while
maintaining compliance with security and legal standards through authentication and audit mechanisms.
Compared to traditional methods, this multi-authority e-governance model offers greater transparency,
scalability, and accessibility via a web-based interface. It reduces operational inefficiencies and
empowers citizens with quick and secure access to essential documents, ultimately supporting broader
digital governance goals focused on trust, accountability, and convenience in public services.
Keywords: E-Governance, Multi-Authority Framework, Certificate Issuance System, MySQL
Database, Security Compliance.
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1. INTRODUCTION
In recent years, the adoption of digital technologies has significantly transformed how governments
interact with citizens and deliver public services. E-government initiatives are designed to enhance
service accessibility, operational efficiency, and transparency. An important aspect of this

transformation is the growing integration of artificial intelligence (AI) within the public sector.
Governments are increasingly utilizing Al-powered solutions such as chatbots and virtual assistants to
help citizens navigate online processes.
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These technologies support various applications, including automated document processing for permits
and licenses, fraud detection in taxation and welfare programs, predictive analytics for public health
management and urban planning, and recommendation systems that guide users toward relevant
services based on their needs. By simplifying complex administrative procedures and directing users to
appropriate forms, services, or regulations [1, 2], Al-driven tools are reshaping interactions between
citizens and government agencies. Overall, these advancements enable more efficient, responsive, and
data-driven public service delivery while reducing operational costs.

However, the success of these technologies depends not only on their technical capability but also on
whether citizens are willing to use them. Research in the field of e-government has shown that digital
services are more likely to succeed when citizens trust them and find them useful and easy to use [3, 4].
More recently, studies confirm that citizen trust in Al-enabled government systems is influenced by
ethical robustness and context-based trust transfer mechanisms [5].
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Fig. 1: Al Governance Framework.
The Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of
Technology (UTAUT) both highlight the importance of these factors. Other studies also stress that the
clarity of information and the transparency of how systems work are important for building trust and
encouraging citizens to adopt these services [6]. In the case of Al-based tools, this is even more
important. Users frequently express apprehensions regarding fairness, data privacy, and the use of
complex “black-box” algorithms. For this reason, citizen attitudes shaped by trust, perceived usefulness,
risk, digital skills, and beliefs about fairness have become a key topic in discussions about responsible
and inclusive use of Al in government.
2. LITERATURE SURVEY
Xiaolin Xu and Mengqi Dai et al. [7] integrated the concept of sustainable development drawing upon
the principles of systems theory and adopts the logical analytical framework of “resource input—process
transformation—result output” to construct a digital governance capacity indicator system for local
governments. The focus is on three dimensions: basic resource input, network public opinion
management, and digital service effectiveness.
Hariguna et al. [8] proposed this information system quality used in electronic government facilities
can stimulate the implementation of citizen value. Therefore, this study sets out a framework that
integrates electronic government quality with connection quality to overcome the gap.
Meyer and Aymagambetov et al. [9] ensured the importance of using sustainable electronic government
and maintaining the RQ. People routinely use electronic government facilities, and this can continue
because to get attention, people need more time and effort. In addition, service providers or media are
the key to success that can provide feedback on these facilities.
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Taqwa Hariguna et al. [10] considered and integrated the latest technology from electronic government
and associated it with connection quality. Sustainable motives and faithfulness were used to quantify
the quality of citizen relations to electronic government facilities, which can influence the results of
citizen behavior. The SmartPLS 2 software was used to quantify and estimate 425 online questionnaire
surveys.

Mohammad Alshallaqi et al. [11] used structural equation modelling to validate the integrated model.
Based on this study’s findings, this study identified the primary factors that can help make digital
governments more inclusive. The most crucial elements are perceived compatibility, perceived
awareness, availability of resources, perceived information quality, perceived trust, perceived
functional benefits, and perceived service response.

Burak Erkut et al. [12] focused on the knowledge problem of economics by discussing its current status
in light of digitalization. This problem highlights the paradox of not having the necessary knowledge to
take an economic decision, but pretending to have it and act, hence questioning the legitimacy of
governmental decision-making and its impacts on the economy. Current technological developments
are challenging this problem.

3. PROPOSED SYSTEM

The proposed Django-based multi-authority e-govemance framework as shown in Fig. 2 designed to
automate the application, verification, approval, and issuance of various government certificates such
as Birth, Death, Income, and Community certificates. It provides a secure web portal where multiple
roles such as users, hospital officials, revenue officers, and administrators interact to ensure smooth
processing and management of certificates.

The main features of proposed web application are as follows:

e Multi-Role System: The project distinguishes user roles with separate login pages and tailored
dashboards. Users apply for certificates, hospital and revenue officials verify and approve
applications, and administrators manage certificate uploads.

o Certificate Workflow Automation: Users submit certificate applications, which are checked
for duplicates and tracked for status updates. Officials approve or reject applications based on
the certificate type. Approved certificates are uploaded by admins and made available for secure
download by users.

e Security Features: Downloads are protected by an OTP sent via email, ensuring only
authorized users access their certificates. The system maintains audit trails of approval statuses
and upload history.

e Database Integration: The system uses MySQL to store user data, applications, certificate
statuses, and activity records, queried dynamically to provide real-time user and admin views.

e User Interaction: Users can sign up, log in, view application statuses, apply for new
certificates, and securely download approved certificates. Admins can add upcoming
activities/events relevant to users.

e File Management: Certificates are stored as files on the server with management for
overwrites and deletions to handle updates efficiently.

This system serves as a comprehensive digital platform for government entities and citizens, enhancing
transparency, accuracy, and efficiency in certificate management through role-based workflows and
secure communication protocols. It streamlines the cumbersome manual certificate issuance process
into a responsive, user-friendly online application.
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Fig. 2: Workflow of proposed multi-authority e-governance framework.
The workflow of the proposed multi-authority e-govermance framework involves multiple user roles
and a clear sequence of steps from application to certificate issuance and download. Here is a detailed
description of the workflow:
1. User Signup and Login
e Users create an account by submitting personal details (name, birth date, contact info, etc.).
e The system ensures usernames are unique.
e After signup, users log in to access functionalities such as applying for certificates, viewing
statuses, and downloading approved certificates.
2. Certificate Application by User
e Registered users apply for government certificates (Birth, Death, Income, Community) via an
application form.
e The system prevents duplicate or multiple pending applications for the same certificate type.
e Application details (description, certificate type, application date) are stored with an initial
status “Pending.”
3. Certificate Verification and Approval
e Depending on certificate type, applications are routed to either:
o Hospital officials who verify Birth and Death certificates.
o Revenue officers who verify Income and Community certificates.
e These officials log in and view pending applications relevant to their role.
e Each application can be marked as “Approved” or “Rejected,” updating the status in the
database.

4. Certificate Upload by Admin
e Once an application is approved, administrators upload the official certificate file (PDF or
similar).
e The uploaded certificate overwrites any previous placeholder files.
e The certificate record is updated with the filename and maintained in the database for user
access.
5. User Notification and OTP-protected Download
e When the certificate is ready, users are notified.
e Users request to download the certificate, triggering:
o Generation of a random OTP.
o OTP is sent to the user’s registered email using SMTP.
e Users enter the OTP on the website.
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e On correct OTP validation, the certificate file is delivered as a secure download.
6. Status Tracking and Viewing Certificates

e Users can track the statuses of all their certificate applications (Pending, Approved, Rejected).

e Download links appear for approved certificates.
7. Additional Features

e Admins can add and manage upcoming government activities or events.

e Users can view these events on their dashboards.
4. Implementation Description
This work implements a Django-based multi-authority e-governance framework. It implements a web
application where various users (admins, hospitals, revenue officers, and regular users) interact to apply
for, approve, upload, and download official certificates such as Birth, Death, Income, and Community
certificates. The research automates the workflow for government certificate issuance and verification.
This system is ideal for educational institutions, municipal offices, and government agencies needing
automated, transparent, and secure certificate workflows. Students, citizens, and officials interact
through role-based access for submission and approval of various government-related certificates.
4.1.1 Core Functionalities

e User Roles & Login: The code supports multiple login interfaces Admin, User, Hospital,
Revenue each with a dedicated authentication process and dashboard for role-specific
operations.

e User Signup and Details: Users can sign up by submitting personal details, which are stored
in a MySQL database. The system checks for duplicate usernames.

e Certificate Application: Users submit applications for certificates with descriptions and types.
Duplicate or pending applications are prevented.

e Certificate Verification: Hospitals and revenue officers verify certificates by approving or
rejecting pending requests per their specialization (e.g., hospitals verify birth/death certificates;
revenue verifies income/community certificates).

o Certificate Upload: Admins upload approved certificates to the server, which are linked to
user accounts.

e OTP-secured Certificate Download: Users can download approved certificates after
verifying an OTP sent to their registered email, enhancing security.

e Activity Management: Admins can add and users can view upcoming activities or events
related to government services.

e Status Tracking: Users can view the status of all their certificate applications and access
download links for approved certificates.

e Email OTP Integration: The system sends OTP via SMTP using Gmail’s SMTP server for
download authorization.

e Database Interaction: Uses Py MySQL to perform CRUD operations on MySQL database
tables storing user info, certificates, and activities.

e File Storage: Uses Django’s File System Storage for managing certificate files on disk.

4.1.2 Security and Workflow

e The OTP verification before certificate download adds a security layer to prevent unauthorized
access.

e Admin approval workflow ensures only validated certificates are issued.

e Role-based access and verification ensure certificates are processed by authorized entities.

e Handles file uploads with checks to overwrite existing files and remove obsolete files for
consistency.
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In summary, the code governs an end-to-end certificate lifecycle management within government
services using Django, ensuring role-based access, secure approval, and delivery of official documents
in an automated and transparent manner.
4.1.3 Technical Stack & Workflow
e Frontend: HTML templates with Bootstrap for consistent user experience.
e Backend: Django views, forms, and file handling for robust transaction management.
e Database: Uses MySQL for production (as in code); can utilize SQLite for development and
fast prototyping.
e Email Integration: Utilizes Python’s SMTP libraries for secure OTP delivery.
e File Storage: Handles uploads and server-side file management using Django’s File System
Storage.
e Security: Includes role-based access and OTP-protected certificate downloads to ensure only
authorized users obtain final documents.
4.2 Key Features
e Multi-Role Login & Authentication: Provides distinct login screens and authentication for
admin, users, hospitals, and revenue officers. Each role gets a tailored dashboard with their
respective privileges and views.
e Certificate Application Workflow: Users can apply for certificates by filling required forms.
The system checks for duplicate or in-process applications and confirms submissions.
e Approval & Verification Process:
o Hospital officials verify Birth/Death certificates, marking them “Approved” or
“Rejected.”
o Revenue officials process Income/Community certificates similarly.
e Certificate Upload & Issuance: After approval, administrators upload signed certificates.
Users receive notification and a secure download mechanism.
e OTP-protected Download: For enhanced security, certificate downloads are gated behind
email-based OTP validation, ensuring only legitimate users access their documents.
e Activity/Event Management: Institutions can announce upcoming activities/events, which are
displayed to users.
e Status Tracking: Applicants can view status and download links for all certificates applied
under their profile, with real-time updates.
4.3 Modules & Functionality Table

rejected certificates

Module Purpose Key Operations

User Management | Signup, login, details management Register, authenticate, view profile

Certificate Apply for certificates Submit, check status, track history

Request

Verification Hospital & revenue officials verify | Approve, reject, audit, attach
applications evidence

Admin Operations | Manage pending, approved, and | Upload, notify, monitor system

activities

reports

Certificate Final document upload and download | Upload PDF, send OTP, facilitate
Issuance secure access
Reporting Track and export statuses, generate | View statistics, download

event/activity lists

5. Conclusion
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The proposed multi-authority e-governance framework represents a significant step forward in modern
public administration by transforming the conventional, manual process of certificate issuance,
verification, and distribution into a streamlined and automated system. Through the use of secure web
technologies, role-based access control, online application handling, real-time tracking, and OTP-
enabled certificate access, the framework greatly improves transparency, operational efficiency, and
user convenience. It effectively connects citizens with government bodies such as hospitals and revenue
departments, ensuring that each certificate undergoes proper validation within an authorized and
structured workflow. Built on a reliable and scalable architecture using Python 3.7.6 and the Django
framework, the system is further supported by MySQL for efficient data storage and SMTP services for
secure communication. By minimizing manual processes, the framework reduces delays, enhances
accessibility, and mitigates risks associated with data loss, fraud, and unauthorized usage. It also
strengthens digital governance by enabling better record management, optimizing resource utilization,
and improving user interaction through intuitive dashboards and timely notifications. Overall, this
solution contributes to faster and more reliable government service delivery, reinforcing public
confidence and ensuring compliance with regulatory standards.
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