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Abstract

Educational institutions, particularly small and medium-sized colleges, continue to rely on fragmented manual or semi-digital
administrative systems for managing student admissions, fee collection, hostel allocation, library services, and examination records. These
siloed systems result in data redundancy, inconsistencies, and significant administrative burden. While traditional Enterprise Resource
Planning (ERP) systems address such challenges, their high implementation and maintenance costs render them inaccessible to resource-
constrained institutions. This paper proposes EasyERP, a scalable, cost-effective hybrid ERP solution that integrates a Next.js web frontend
with Google Workspace tools—including Google Forms, Sheets, and Apps Script—as a lightweight backend. The system provides role-based
access control, automated workflows, real-time dashboards, and Al-powered assistance via the Google Gemini API. A comparative feasibility
analysis demonstrates that the proposed system reduces operational costs by 90-95% compared to conventional ERP deployments, cuts
administrative processing time by 60-90%, and minimizes data entry errors by 70-85%. The hybrid architecture achieves enterprise-grade
functionality at minimal cost, offering a practical and deployable solution for the digital transformation of educational administration without
requiring dedicated IT infrastructure or specialized expertise.

Keywords—ERP, student information system, cloud computing, Google Workspace, Next.js, hybrid architecture, educational technology, cost
effective ERP, Apps Script, digital transformation.
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1. INTRODUCTION

The important processes of students like admissions, fee
collection, hostel allotment, library services and examination
records are still performed in manual or semi-digital modes by
most of the schools (especially public and semi-government
colleges). These processes are often managed in silos by
different departments, each with their own ledgers,
spreadsheets or standalone applications and no common data
infrastructure between them [1]. The outcome is obvious:
students are made to stand in different lines for different
administrative services, and staff are regularly compelled to
re-enter the same student information, over and over, into
numerous department systems. This fragmentation leads to
data redundancy, inconsistencies and a significant increase in
the administrative  workload, depriving institutional
administrators of a real-time consolidated view of the
college’s operational status [11].

ERP systems have emerged as a holistic solution to these
challenges by integrating disparate organisational functions
within a single platform [3]. In higher education, ERP systems
allow data sharing across departments, automate routine
administrative work, and enhance decision making with real-
time analytics and reporting [2]. ERP systems create a
centralised database that eliminates redundant data, improves
the accuracy of data, and streamlines the workflow of the
institution [4].

However, many colleges still have limited adoption of
traditional ERP systems due to high implementation and
maintenance costs [14]. Commercial ERP solutions generally
require significant investment in software licensing,
infrastructure  installation, customisation and ongoing
technical support [13]. In addition, these systems require
complex arrangements and special training for the personnel,
making them less feasible for institutions with limited budgets
and technical capabilities [12].

To address these limitations, we propose EasyERP, a low-cost
hybrid ERP-based Integrated Student Management System
using popular cloud-based tools including Google Forms,
Sheets and Apps Script, integrated with a Next.js web
frontend. The system helps in automatic transfer of data from
the admission forms to the institutional records, digital
transactions of fees with instant generation of receipts and
real-time updates for hostel and library management. It also
offers role-based access control, data security mechanisms,
automatic backups and interactive dashboards. The proposed
solution leverages familiar and accessible technologies, thus
minimising the learning curve for staff and greatly reducing
deployment costs [9], [10].

II. BACKGROUND STUDY
A. Enterprise Resource Planning (ERP)

Enterprise Resource Planning (ERP) is an integrated
information system that combines and controls the critical
organisational processes in a single unified system [3]. This
enables the various functional units like finance, human
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resources, operations and administration to share a common
database thereby maintaining consistency and providing real
time data availability [5]. ERP systems are designed to
automate repetitive tasks, reduce data redundancy, and
improve overall operational efficiency by facilitating seamless
information flow between departments [4].

B. Use of ERP in Education

In the education sector, ERP systems are essential for
managing academic and administrative activities. Educational
ERP solutions combine various institutional functions such as
student admissions, fee management, attendance tracking,
examination processing, hostel management, and library
services into a single system [7]. Student data entered during
admissions can be automatically used across multiple modules,
which reduces the need for repetitive data entry [6].
Automated fee management systems create receipts, update
financial records, and provide real-time insights into
institutional revenue. ERP systems also help with decision-
making by offering dashboards and analytics [8].

C. Role of Cloud Tools and SaaS Platforms

Cloud-based tools and Software-as-a-Service (SaaS) platforms
have become useful options for implementing ERP-like
features without heavy investment in infrastructure [8].
Platforms like Google Workspace provide key components,
such as online forms for data collection, spreadsheets for
centralized storage, and scripting tools for automation. These
can connect to mimic ERP workflows [9]. These tools offer
scalability, accessibility from anywhere, automatic updates,
and less maintenance. By wusing cloud technologies,
institutions can build lightweight, customizable systems that
enable real-time data synchronization and collaborative access
across departments [10].

D. Limitations of Traditional ERP in Small Colleges

Despite the benefits of ERP systems, small and medium-sized
colleges still adopt them only to a limited extent. The main
obstacle is the high cost of commercial ERP solutions, which
includes licensing fees, infrastructure setup, customization,
and ongoing maintenance [15]. These expenses are often too
much for institutions with limited budgets. Additionally,
traditional ERP systems tend to be complex and need
technical expertise for implementation and management [13].
Rigid system structures may not fit the specific needs of
smaller colleges, making customization both hard and
expensive [14].

III. PROBLEM STATEMENT

Although there are many modern administrative software
available today, there is still a significant functional gap in the
operational management of resource-constrained higher
education institutions. Manual, legacy and fragmented
systems continue to severely hinder institutional capacity, data
reliability and administrative efficiency [1]. Four critical areas
demonstrate this problem.

A. Fragmented Administrative Systems
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Student related processes (admissions, fee collection, hostel
allocation, library management, examination records etc) are
handled by independent systems or by manual registers in
different departments. This fragmentation leads to no single
data repository, inconsistent record keeping and lack of inter-
departmental coordination [11]. As a result, students have to
stand in multiple physical queues at different administrative
counters leading to serious processing bottlenecks.

B. Redundant Data Entry and Data Inconsistency

Without system integration, different departments are re-

entering the same student information on disconnected ledgers.

This redundancy not only increases the administrative
workload considerably but also adds a higher possibility of
data entry errors, inconsistencies and duplication [3]. Manual
duplication of records brings about discrepancies between
admission records and hostel fee ledgers. This leads to
wastage of a lot of staff hours each semester [4].

C. Cost Barriers in ERP Adoption

Commercial ERP solutions are expensive in terms of software
licensing, infrastructure setup, customization and maintenance
[15]. In addition to cost, these systems often require
specialized IT staff or outside consultants to implement and
maintain [13]. However, many commercial ERP platforms are
built on rigid architectures that do not match the specific
workflows of smaller institutions, making it difficult and
expensive to customize them in any meaningful way [14].

D. Problem Identification

Many institutions still rely on fragmented, manual processes
for student services, leading to significant inefficiencies.
Often campuses run dozens of different systems that don’t talk
to each other, forcing staff to enter data multiple times across
departments. Such fragmentation leads to data silos and errors
— re-entering the same data, producing inconsistent reports
and having a high risk of errors are direct outcomes of isolated
systems [1]. These problems emphasize the importance of a
centralized and integrated student management system to
collate data and automate the work processes.

IV. OBJECTIVES OF THE STUDY

The main objective of this study is to design and develop a
low cost, scalable and integrated ERP system for educational
institutions that simplifies the academic and administrative
processes while ensuring efficiency, transparency and
accessibility. The particular objectives are as follows.

A. Centralized Student Management System

To build a single platform that integrates institutional
functions like admissions, attendance, examination records,
and student profiles, thereby eliminating data fragmentation
and providing a single source of truth for all institutional data.

B. Reduced Manual Effort

To automate workflows such as attendance tracking, marks
entry, admission management etc. to reduce dependency on
manual processes like record maintenance, data entry, report
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generation, etc. and thereby reduce human effort, errors and
redundancy significantly.

C. Real-Time Data Access

To improve decision-making, transparency and operational
efficiency by providing students, faculty and administrators
with real-time access to institutional data such as attendance,
academic performance and administrative updates.

D. Low-Cost Affordable Solution

To develop an ERP system that can be economically viable
for small and medium-sized institutions. The system also cuts
down on infrastructure and maintenance expenses by utilizing
cloud-based resources like Google Sheets and Apps Script,
opening it up to organizations with limited financial means.

E. Scalability and Future Expandability

To design the system in a modular and scalable architecture so
that it would be easy to include more features like hostels,
library systems, advance analytics etc and also to migrate to
more robust database systems without any major architectural
changes in the future.

F. Improved Data Accuracy

This system aims to reduce inconsistencies created by
duplicate records and disconnected systems by consolidating
data storage and automating processes to ensure that the
institution’s data is accurate, consistent, and up-to-date.

V. SCOPE OF THE PROJECT

The scope of the EasyERP system includes the development
of a complete and integrated platform to support different
academic and administrative functions in an educational
institution. System is to streamline operations, provide better
access to data and overall efficiency of the institution.

A. Admissions

The system supports the complete admission process from
application submission, data collection, document verification
to maintaining admission records, thereby ensuring a smooth
and paperless work flow.

B. Accounts

The accounts module manages student fee records, tracks
payments and oversees financial data, allowing institutions to
issue digital receipts and maintain transparent financial
operations.

C. Hostel Management

This module is helpful for hostel administration by handling
room allocation, occupancy tracing and record of student
accommodation in an efficient way.

D. Library Management
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The library module deals with the book inventory, issue and
return. Thus, the institutions can maintain the books in library
and the student’s usage.

E. Student Management

The student module creates complete student profiles with
detailed personal information, academic history, attendance,
and performance data. It offers a single view of student
information.

F. Faculty Management

This module allows faculties to manage subject allocation,
enter attendance, enter examination marks and monitor
student performance.

G. Notices and Communication

The system has a centralised notice board where the
administrators and faculty can share announcements, updates
and important information with the students in real time.

H. Dashboard and Reporting

The dashboard is a role-based interface available to students,
faculty, and administrators, which provides real time insights,
summaries and reports to assist in decision making and
monitoring of the system.

Each module is independent but has a common data source
for seamless data flow across departments and role-based
access for students, faculty, and administrators.

VI. LITERATURE REVIEW

Enterprise Resource Planning (ERP) systems have been
adopted in various industries including education to integrate
and manage institutional operations. Established ERP
solutions such as SAP ERP, Odoo and Oracle ERP Cloud
offer extensive functionalities, but their applicability in small
and medium-sized educational institutions is often limited by
cost, complexity and deployment challenges.

A. SAP ERP

SAP ERP is a very strong and rich in terms of features
enterprise system that supports financial management, human
resources, procurement and analytics. It has good Data
integration capabilities and reporting tools. However, SAP
ERP has high implementation and licensing costs that make it
less feasible for smaller institutions [16]. The system requires
specialised technical expertise for deployment and
maintenance, and its steep learning curve and extensive
configuration requirements present challenges for user
adoption in academic environments.

B. Oracle ERP Cloud

Oracle ERP Cloud is a cloud-based solution that provides all
the features a company requires such as financial management,
project management, procurement and risk management. It
provides scalability and advanced analytics functionality for
large organisations. But like SAP ERP, Oracle ERP Cloud has
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major subscription fees and infrastructure requirements [17].
These may be difficult to adopt by educational institutions due
to training requirements and high operational costs.

C. Odoo ERP

Odoo is an open-source ERP platform that provides a modular
approach to enterprise management, including accounting,
inventory, human resources, and customer relationship
management. Odoo has lower initial costs and more
customisation options [18] than SAP and Oracle. However,
Odoo requires technical know-how and development effort to
implement, especially for customisation and integration.
Institutions may experience difficulties in configuring,
maintaining and scaling systems when processing large
volumes of data.

D. Comparative Analysis and Research Gap

These ERP systems come with a wide range of features but
have common limitations when applied to educational
institutions: High cost: SAP ERP and Oracle ERP Cloud have
high licensing and maintenance costs. System complexity:
These systems require technical expertise for deployment.
Adoption challenges: The learning curve for the systems can
be steep. Infrastructure requirements: These limitations point
to the need for an ERP solution that is simple, low-cost and
easy to deploy, especially designed for educational institutions.
The proposed system, EasyERP, aims to fill this gap by
leveraging lightweight cloud technologies to provide an
affordable and easily adoptable ERP solution.

VII. FEASIBILITY STUDY

1) Technical Feasibility: The proposed solution is based
on modern and widely available cloud tools. Mature
technologies in education (Google Workspace (Forms, Sheets,
Apps Script) and a Next.js web stack) Next.js offers speed,
flexibility and scalability with hybrid rendering (server-side +
static). Google Workspace for Education is secure by default,
private by design, and has APIs and services to capture and
automate data. Institutions can deploy the system on existing
cloud infrastructure without special hardware.

2) Economic Feasibility: The system reduces typical
costs of ERP through free or low-cost cloud services. Google
Workspace for Education Fundamentals is free for eligible
schools, and Next.js is open source. “Even if on a cloud
service, the budget requirement is minimal.” The hybrid
design moves the cost from large capital costs to low
operating costs and is well suited for small and public
institutions.

3) Operational Feasibility: The tools are user friendly
and familiar, so adoption is simple. Most teachers and staff
already use spreadsheets and Google Forms, so very little
training is required. The proposed system is based on existing
tools and automations and can be implemented quickly with a
basic level of technical effort (some scripting and web
development) and no major organisational change, therefore
leading to low staff resistance and operational practicality of
the solution.
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VIII. CHALLENGES IN EXISTING SYSTEMS

Educational institutions face several barriers that hinder
adoption of traditional ERP solutions.

A. High Cost of ERP Systems

Commercial ERP platforms (SAP, Oracle, etc.) are very costly.

An ERP implementation is “likely to be one of the most
expensive projects an institution will undertake” [20], as
reported by EDUCAUSE. These systems come with large
upfront licensing fees, special hardware, and ongoing support
contracts, and are often out of reach for many schools.

B. Training and Complexity

Many institutions have departments that run on siloed systems
that don’t connect. A student’s information is scattered across
departments without integration, which leads to fragmented
workflows and prevents administrators from getting a real-
time unified view [1].

C. Lack of Integration

ERP software is complex and often requires a great deal of
training. ERP suites cover so many functions (finance, HR,
student records) that staff and faculty need to learn new
workflows and interfaces. Learning curve means cost and time
to implement [13].

D. Data Duplication and Errors

Fragmented systems lead to duplicate records and errors.
Student details and financial data are repeatedly entered into a
number of ledgers. Manual and siloed processes are a direct
cause of mistakes and data inconsistency, with important
applicant information being lost, duplicated or entered
incorrectly [11].

E. Dependency on IT Infrastructure
Traditional ERPs usually require dedicated servers and IT

support. Many schools have limited IT staff and resources.
Maintaining an on-premises ERP, including updates, backups

and troubleshooting, can put a strain on already-busy IT teams.

Modern cloud-based services greatly alleviate this burden [14].

IX. PROPOSED SYSTEM AND METHODOLOGY
A. Overview

Three design approaches were analysed to address the
identified issues: (1) a pure Google Workspace solution, (2) a
custom full stack ERP, and (3) a hybrid model combining a
Next.js frontend with Google Workspace backend.The cost,
performance and usability of each approach was evaluated to
determine the best fit.

B. Approach 1: Google Workspace-Based System

This approach uses only Google Forms, Google Sheets and
Apps Script. It provides very low cost and rapid deployment,
with no licensing fees and minimal infrastructure. Google
Workspace for Education is available free of charge to
qualifying schools. However, there are drawbacks to this
approach: the user-interface is still spreadsheet-centric, and
can be clunky for large data sets. Admins don’t get rich
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dashboards because visualisation is limited. In summary the
Google-only system is low cost but heavy on spreadsheet
work for users and sub-optimal user experience.

C. Approach 2: Full-Stack ERP System

A bespoke ERP with own backend database would solve
many technical problems, with an interactive Ul, full reporting,
live dashboards and simple data validation. But this option has
a big problem: cost and complexity. Building and launching a
full-stack ERP is a huge task. An EDUCAUSE review notes
that an ERP replacement is usually “one of the largest
initiatives in terms of both the effort and the cost” [20]. There
is a need for custom hosting, maintenance, and specialised
personnel. Smaller institutions may not have the resources to
develop or provide the ongoing IT support this model requires.

D. Approach 3: Hybrid ERP Model (Proposed Solution)

Hybrid Cloud Model The solution of choice is a hybrid cloud
model using a modern Nextjs frontend with Google
Workspace as a lightweight backend. Features include
dynamic dashboards and charts with a Next.js Ul, role-based
authentication with API routes and middleware, and Google
Sheets as the primary data store. In action, data flows
seamlessly: student submits admission form (Google Forms) -
> Apps Script writes to a central Student sheet -> Next.js
frontend fetches that data and displays it on the dashboard.
Scripts are triggered by fee payments to update ledgers and
optionally send digital receipts by email. Google Workspace
manages all of this behind the scenes: backups, encryption &
user accounts.

E. Why the Hybrid Model is Optimal

This hybrid design is the best of both worlds. We are cost-
efficient because we don't use traditional database licenses or
expensive ERP software. Google Workspace Fundamentals is
free for eligible schools and Next.js is open source and free.
The system scales with the institution: Google’s cloud
backend scales automatically to large numbers of students,
and Next.js supports high performance dashboards using
SSR/SSG. An intuitive slick web interface with charts and
forms puts the user in control, while role-based controls
ensure users only see data relevant to them. Early estimates
indicate that the cloud hybrid model could cut administrative
processing time by about 40-60 percent and reduce manual
errors by 30-50 percent.

TABLE 1. COST AND FEATURE COMPARISON OF ERP APPROACHES
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X. SYSTEM ARCHITECTURE
A. Frontend (UI Layer)

The frontend is built using Next.js (App Router) as the full-
stack React framework [21], React.js for reusable and
dynamic Ul components, Tailwind CSS for utility-first
responsive styling [22], Shadcn/ui for pre-built modern Ul
components [23] and AG Grid for advanced table
functionalities like sorting, filtering and data export. This
merging ensures a responsive, user-friendly and efficient
interface.

B. Backend Layer

The backend layer consists of Next.js Server Actions and API
Routes for server-side operations and business logic [24], and
Google Apps Script (GAS) as an API layer that connects the
frontend to Google Sheets [25].

C. Database Layer

In this system, we utilise Google Sheets as a low-cost and
accessible database rather than traditional databases [26]. The
data is organised in number of sheets: Student Sheet,
Attendance Sheet, Exam Score Sheet, Library Sheet,
Admission Sheet.

D. Authentication System

For secure authentication, the system uses NextAuth.js
(Auth.js) [27]. Using Google OAuth, users can log in using
their Google accounts which helps in secure access
management and minimises the need for custom
authentication systems.

E. Automation and Integration

Google Forms is used for data input (admissions, feedback,
etc.) and Apps Script Triggers are used for automated
workflows (notifications, data synchronisation and scheduled
updates) [28]. Its Al capabilities are powered by the Google
Gemini API, featuring a chatbot interface to query data,
context-aware responses based on Google Sheets data, and an
improved user experience for decision making.

F. Hosting and Deployment

The system is deployed on Vercel with the frontend and
serverless backend hosted on Vercel. Vercel brings automatic
scaling, global edge delivery and seamless integration with
Next.js deployments.

SYSTEM
ARCHITECTURE

GOOGLE
SHEETS

AUTHENTICATION
& ROLE BASED
ACCESS

FUNCTIONAL
MODULES

« ADMISSION Sl GEMINI
« ACCOUNTS LAY cHatGpT
« HOSTEL |

« LIBRARY

VISITORS
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(T Full-Stack Hybrid ERP
Feature Workspace ERP (Proposed)
Only P
Deployment Low (Free) Very High Low
Cost Ty Hg
Maintenance Minimal High Minimal
Cost
User Interface Basic (Sheets) Advanced Advanced
Scalability Moderate High High
Setup Time Days Months Weeks
Tralmng Minimal Extensive Minimal
Required
Data Integration Partial Full Full

Fig. 1. Overall system architecture of the EasyERP hybrid model.

XI. DESIGN AND IMPLEMENTATION

The low-cost ERP system proposed in this paper is developed
with modular architecture; each functional unit works
independently but using a common data source (Google
Sheets). The system has four major modules like Admission,
Fee, Hostel and Dashboard [29].

A. Admission Module

The admission module is built with Next.js (App Router) for
frontend and backend logic, React.js for dynamic form logic,
Tailwind CSS and Shadcn/ui for responsive Ul elements,
Google Forms (optional) for external data collection, Google
Apps Script (GAS) for API interaction, and Google Sheets as
the database (Admission Sheet). The module includes the
whole student admission process. There will be a form
interface where users enter student details. Validation will be
done at the frontend level to ensure the data is correct. After
validation, the data is sent to the backend. The backend
processes the data and stores it in the Admission Sheet using
Google Apps Script. Each admission entry has a unique
student ID, which is used in other modules for consistency.
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processing is done using Google Apps Script. * Transaction

Payments

User fills out the admission form in
the frontend

Tots Cllcted - Boncing Py =) Susco Rz o s B ®

263,150 %8,000 89% 7,150

Data is validated manually by the
admin

Request is sent via Next.js API

fOUtL/EEvCrACHon User selects student and enters

payment details

Google Apps Script receives the Data is validated and sent to
reguest backend

Apps Script updates the Fee Sheet

Data is appended to the Admission
Sheet in Google Sheets

Payment status is recalculated

Confirmation response is sent
back to the user Receipt is generated in PDF format

Fig. 2. Data flow of the Admission Module Notification email is sent

Fig. 3. Admission Module Interface
Updated data is reflected in the Ul
via AG Grid

CH Shakish
APP-33 - Submitted on Aprl 16th, 2026

data is stored in Google Sheets (Fee Sheet). * Fee receipts are
created using PDFKit. * Notifications are sent using Mail
service (GAS/SMTP). Each student’s fee data is mapped to a
unique student id. System will calculate total fee , paid

amount and pending balance . On payment, the Fee Sheet is
@ updated, a PDF receipt is generated, and automated reminders
¥ Admission Completed: o for pending payments are triggered via Apps Script triggers.

Fig. 4. Data flow of the Fee Module.
B. Fee Module
The Fee module handles the student fee records, payments and
generation of receipts. * Ul and logic is done using Next.js and
React.js. * Fee records are displayed using AG grid. » Backend ~C. Hostel Module

Fig. 5. Fee Module Interface
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The Hostel module manages room allocation, occupancy
tracking, and student accommodation details. It uses Next.js
and React.js for the interface, Tailwind CSS for Ul design,
Google Apps Script for API handling, and Google Sheets
(Hostel Sheet) for room allocation data. Each student is given
a room number, hostel block and check-in/check-out details.
Preventing the reallocation of the same room and the capacity
restrictions. The module also deals with hostel fees and
cooperates with Fee module when needed.

Fig. 6. Data flow of the Hostel Module.

Admin assigns room to
student via Ul

Request is sent to backend

Apps Script checks room
availability

Allocation is recorded in the
Hostel Sheet

Confirmation is sent back to Ul

Data is updated in real-time

Fig. 7. Hostel Module Interface

B Logout

B  6ock to Appications

60800808008
N
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D. Dashboard Module

The Dashboard module gives a single view on all the system
data, using Next.js and React.js for the dynamic dashboard,
AG Grid and optional charting libraries for data visualisation,
Google Apps Script for fetching the aggregated data and the
Google Gemini API for Al-driven insights. The display shows
important metrics like total students admitted, fee collection
status, hostel occupancy and attendance trends. “Show
pending fees,” “List students without hostel allocation™) in
natural language. With Al integration, users can query insights.

Fig. 8. Data flow of the Dashboard Module.

Dashboard requests aggregated
data from backend

Apps Script fetches data from
multiple sheets

Data is processed and
summarized

Results are sent to frontend

Ul displays data using
tables/charts

Al module processes user queries

Fig. 9. Dashboard Interface

Abrren Daubicus d

L -]

XII. SYSTEM INTEGRATION
A. Forms to Sheets Integration

The data input layer is Google Forms, which flows directly
into Google Sheets as the primary database. It removes the
necessity for traditional data entry interfaces, and allows for
real time data collection. Each form is connected to a specific
Google Sheet, and responses are automatically recorded as
structured rows [26]. The data is pulled and updated through
APIs of Google Apps Script [25] from the ERP system,
allowing real-time data synchronisation without the need to
duplicate manual data entry.

B. Automation Scripts
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Automation is done via the Google Apps Script triggers.
Some actions, like submitting a form to add a student record
to the Admission Sheet or updating a fee to generate a receipt
and send an email, trigger event-based triggers. Time-based
triggers run on a set schedule, such as daily fee reminder
emails, weekly attendance reports, and periodic data backups.
Workflow automation is the automation of multi-step
processes such as admission approval — assign student ID —
update multiple sheets — send confirmation email.

C. API Integration

The system adopts a hybrid API approach that combines
Next.js API Routes and Server Actions [24] with Google
Apps Script Web APIs [25]. This links the frontend with the
database. Data Retrieval APIs return structured JSON
responses for student, fee, hostel and dashboard data. Data
Manipulation APIs add, update, or delete records while
keeping consistency across multiple sheets. And with Google
Gemini API you can query intelligently. The APIs send the
context of structured data to the Al model and return the
responses to the frontend. Authentication is performed with
NextAuth.js with Google OAuth [27] and API endpoints are
protected with tokens and access control.

XIII. WORKFLOW AND USER FLOW

EasyERP system is designed with a role-based workflow
architecture providing a seamless interaction between students,
administrative staff and institutional authorities. Each user is
guided through a structured flow, interacting with a single
data layer powered by Google Sheets and modern web
technologies.

A. Student Workflow

Students register through an online portal that integrates
Google Forms and uses secure login mechanisms for
authentication [9]. They fill application forms and upload
necessary documents and keep track of admission status in
real time. Fee payments are done through integrated payment
gateways like Razorpay [6]. Once successfully admitted
student’s login to their personalised dashboard and check their
attendance, academic performance and course updates using
backend APIs [5], [6]. Students can raise service requests such
as library book issuance, hostel allocation, faculty session
requests, etc. through approval-based workflows [5]. Gmail
integration sends automated notifications. The system has an
Al chatbot for instant query resolution using the Google
Gemini API [8].
Fig. 10. Workflow of student
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B. Admin Workflow
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A single dashboard helps admins view important data like
admissions, fees, attendance, and how well the institution is
doing [4]. Applications are processed, documents are verified
and submissions are accepted or rejected, and the accepted
students are automatically stored in the database [6]. Backend
APIs [4], [5] are well secured and work with structured data in
Google sheets on student records, academic data, financial
transactions, and library inventory. The financial operations
include: tracking payments, issuing receipts and maintaining
centralised ledgers integrated with payment systems [6]. With
NextAuth.js [7] admins can create users, assign roles and set
access permissions for users and roles.

Fig. 11. Workflow of Admin

© ADMIN FLOW

C. Staff Workflow

Staff members log in securely and are given access to role-
specific dashboards according to assigned permissions [7].
Faculty take attendance using smart features such as geo-
fencing and live photo verification and the data is instantly
stored in the system [5]. Faculty can upload marks and
assessments, share learning materials and monitor student
performance with all operations linked to the centralised
database [6]. The staff deal with student requests, including
library approvals, hostel allocations, and session scheduling,
through formal approval workflows [5]. Communication is
done through notifications and email, and sessions are
performed through Google Meet integration using Google
Workspace APIs [5], [8].

Fig. 12. Workflow of Staff

D. Integrated Workflow Characteristics

The general characteristics of the workflow system are
determined by: Role-Based Access Control (RBAC) securing
access to the system [7]; Real-Time Data Synchronisation
enabling immediate updates across modules [5], [6];
Approval-Based Pipelines offering structured and accountable
processes [S];  Scalability enabling  multi-institution
architecture with isolated datasets [4]; and Low Operational
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Complexity using familiar tools and reducing training needs
[91.

XIV. TESTING AND QUALITY ASSURANCE
A. Functional Testing

Functional testing checks that all modules of the system
operate correctly as per the specified requirements. At module
level i.e. Admissions, Library, Hostel, Accounts and Faculty
each module is tested independently to verify that the form
submission, approval and data retrieval is working fine. End-
to-end workflows for Students, Admins and Staff are tested to
ensure smooth execution of operations like student admission
and fee payment, admin approval processes, staff attendance
and request handling. Backend APIs built with Next.js Server
Actions and Google Apps Scripts are tested for correct
request-response cycles, data consistency between front end
and Google Sheets and error handling [24], [25]. The user
interface is evaluated for responsiveness, accessibility and
usability across devices [22], [23].

B. Data Validation

Data validation helps ensure the accuracy, consistency, and
integrity of data in Google Sheets. All user inputs are
validated on both frontend and backend to avoid the input of
invalid or incomplete data. Cross-verification mechanisms
ensure that student records match admission records, that
attendance records match those students who are enrolled, and
that financial transactions are recorded accurately. Google
Apps Script triggers validate incoming data, prevent duplicate
entries and enforce predefined data formats [25], [28]. The
system gives instant feedback for wrong inputs and handles
errors gracefully so the system doesn't crash.

C. Security Checks

We enforce secure authentication using NextAuth.js with
Google OAuth to ensure the user’s identity is verified and
role-based access control (RBAC) [27] is in place. Access
control validation ensures that students cannot access admin
data, staff are restricted to modules assigned to them and
admin privileges are securely enforced. The communication

Parameter Traditional EasyERP Improvement
System System
Admission Time 3-5 days Few hours 80-90%
Attendance | 3 66 ing <5 mins 85-90%
Processing
Operational Cost 35-20 Z10k-Z50k/year 90-95%

P Lakhs/year b 0
Data Errors High Low 70-85%
Process . o
Efficiency Moderate High 60-80%

with APIs is secure, and the access to Google Sheets is
controlled, so sensitive data like personal information and
financial records is protected. API endpoints are tested for
unauthorised access attempts, input manipulation and
injection vulnerabilities. Mechanisms for handling secure

https://ijctiournal.org/
sessions are tested against session hijacking and unauthorised
re-use.

XV. RESULTS AND PERFORMANCE ANALYSIS

The EasyERP system was evaluated against important
performance indicators such as time efficiency, cost reduction,
error minimisation and general operational improvement. The
analysis that follows is based on controlled testing
environments and realistic institutional assumptions.

A. Time Efficiency Improvement

EasyERP implementation dramatically reduces the time spent
on routine academic and administrative procedures.
Traditional manual admission processes normally take 3-5
days while EasyERP can do it in a few hours. This is a time
saving of approximately 80-90%. Manual attendance
recording and compilation time is 30-60 minutes per session;
attendance automation reduces it to less than 5 minutes (85-
90% improvement). The turnaround time for service requests
for Library and Hostel that used to take 1-2 days, are now
delivered in minutes to hours, making the turnaround time
better by 70-85%.

B. Cost Comparison

Traditional ERP systems needed dedicated servers, database
licenses, maintenance teams and deployment costs, generally
costing ¥5-20 lakhs per annum. EasyERP is built on Google
workspace and serverless deployment (Vercel) which brings
down the costs to around 10,000-%50,000 per year bringing
down the costs by an estimated 90-95% as compared to
traditional ERP systems.

C. Error Reduction

Automated form submissions and validation cut data entry
errors down to 70-80% of what they would otherwise be.
Centralised data storage and real-time synchronisation across
modules minimise record mismatches. Automated payment
tracking, digital ledger management reduces financial errors
greatly.

D. Efficiency Improvement

Automation of repetitive tasks leads to improved
administrative efficiency with a 60-75 % reduction in staff
workload. Faster decision-making by 70-80% with real-time
data access. Multi-institution architecture allows an expansion
with minimum change in the infrastructure. Students and staff
complete their tasks faster leading to better engagement and
satisfaction.

TABLE II. PERFORMANCE COMPARISON: TRADITIONAL SYSTEM VS,
EASYERP

XVI. COMPARATIVE ANALYSIS: TRADITIONAL ERP Vs.
EASYERP
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A. Cost Analysis

Traditional ERP systems have extremely high fixed costs,
both in terms of the initial outlay and in terms of ongoing
costs. Cloud ERP subscriptions can be $50-$300 per user per
month [30] and implementation costs can be $150,000-
$750,000 for mid-market implementations [31]. EasyERP, on
the other hand, is a few hundred dollars a month ongoing, for
hundreds of users. The Google Workspace plans are $7-$22
per user per month [32]. There are no licensing costs other
than the Workspace subscription. The only per transaction fee
is that of the payment processor (Razorpay charges 2% per
payment [33]).

B. Setup and Complexity

Traditional ERP deployments take on average 16.4 months to
go-live [34]. The complexity arises from data migration,
customisation and multi-module integration. EasyERP is
much easier to set up: provisioning a Google Workspace
domain takes hours and a small team can build and deploy
basic functionality within weeks. No legacy system
entanglements so development is mostly coding business logic
and UI, much faster than full ERP customisation.

C. Training Requirements

Traditional ERP training involves weeks or months of
structured training, and industry best practices recommend
spending 15-20% of the ERP budget on training and change
management [35]. Typical timeframes are 6-7 months to
develop training material and ~3 weeks of user training
sessions around go-live [36]. With EasyERP, training can take
from a few hours to a few days, depending on the existing
knowledge of Google tools users. Google has a lot of free
training resources available through its Workspace Learning
Center [37].

TABLE II1. TRADITIONAL ERP vS. EASYERP COMPARISON

XVII. DISCUSSION
A. Why the Proposed System Works

The whole EasyERP is based on Google Workspace and Apps
Script, so there is no need to buy any hardware or server in the
beginning. The subscription model has very low capital costs
and low maintenance burden since Google is handling the
infrastructure. Serverless computing automatically scales up
and down as needed, charging only for actual usage,
improving agility and cost efficiency. Also, EasyERP is based
on Google apps (Sheets, Gmail, Drive, etc.) that many users
already know, so the UI is intuitive and training is minimal.
EasyERP can be deployed in days or weeks, not months.
EasyERP is web browser and google account based. Google’s
cloud tools require almost no installation on client machines
and Google handles updates and security patches; hence the

https://ijctjournal.org/
institution’s IT team spends much less time on maintenance
[38].

B. Limitations

Google Sheets (used as the backend) is meant for
moderate data volumes and its API has strict quotas: only 300
read or write requests per minute per project and 60 requests
per minute per user. Very large spreadsheets close to the 10
million cell limit will become slow. Synchronisation can be an
issue if you have multiple students or staff updating the
system at the same time. There is no built-in locking or
sophisticated transaction management like you would find in
enterprise SQL databases. EasyERP is 100% cloud-based so it
requires stable internet connection and any network outage
makes the system unavailable [39]. While EasyERP has
scripts and basic reports for core processes, it lacks many
advanced ERP features like built-in business intelligence
engines or predictive analytics modules. Finally, cloud ERP is
permitted in education, but the institution must manually
ensure that it complies with regulations such as FERPA and
local financial audit standards [40].

C. Real-World Impact

EasyERP automates routine tasks and reduces manual labour
and errors. A case study of a college ERP project showed that
automation of routine tasks such as attendance, fee collection,
and timetable management helped to reduce manual workload
and operational delays [41]. Cloud ERP centralises
information, meaning the data is always current and accessible.
The cost benefits are illustrated with real-world examples.
One institution saved $500,000 and improved their IT service
levels. Arizona State University’s ERP migration to AWS
resulted in about 25% lower costs and much faster batch
processing [42]. EasyERP has a low barrier to entry which
makes it a good fit for small colleges. The relatively low cost
of entry for cloud ERP means smaller businesses can get in on
the action early, helping to democratise digital management

Feature Traditional ERP EasyERP (Proposed)
High licensing & service fees: Minimal: Workspac.e
i $7-$22/user/month;
Cost $50-$300/user/month; impl. free tools: 2% payment
$150K-$750K » =70 pay
fee
Very complex; avg. 16 months | Simple cloud setup; no
Setup Time go-live; 12—18+ months for dedicated servers;
large deployments weeks to a few months
Extensive: 67 months prep + Minimal: most users
Training 3+ weeks courses; 10-20% of know Google apps;
budget hours to a few days
. . Elastic cloud scaling
Scalability Physical sgahng (new (just add
servers/licenses)
users/resources)
. Dedicated IT (patches, backups, Vendor-managed
Maintenance (auto-updates, backups
updates)
by Google)

throughout the education sector and supporting the modern,
flexible models of education.
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XVIII. CONCLUSION

The proposed EasyERP system effectively addresses the
disadvantages of traditional ERP systems, namely high
implementation cost, complex set-up and lack of accessibility.
Traditional ERP solutions are not appropriate for small and
medium organisations because they require a lot of investment
in infrastructure and technical expertise. On the other hand, a
hybrid ERP in the cloud offers a cost-effective, scalable and
easily deployable solution with centralised data management
and easy integration of business processes over the internet.

The implementation has several important advantages
such as cost savings by not needing hardware and
maintenance, scalability and flexibility to increase and
decrease the resources with respect to demand, operational
efficiency improvement by reducing redundancy with real
time access to data, improved accessibility and collaboration
with remote access across departments, and faster
implementation than traditional ERP with lesser complexity in
setup.

In the future, the work will include integration of Al &
Machine Learning for predictive analytics, Microservices
Architecture for better modularity and resilience, and
improved security mechanisms with advanced encryption,
Mobile ERP Development for more accessibility, and
Database Optimisation to replace lightweight storage systems
with scalable databases for large datasets. These
improvements will further enhance the system and support its
evolution to a fully scalable enterprise-grade ERP solution.
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