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Abstract: This paper presents the implementation of an intelligent CSR fund allocation system designed
fo automate the matching process between corporate organizations and non-governmental organizations
(NGOs). Traditional CSR allocation suffers from inefficiencies, bias, and poor alignment with social
impact goals. The proposed system utilizes Sentence- BERT (SBERT) to semantically analyze textual
data from NGO proposals and corporate CSR objectives. By converting text into vector embeddings and
computing similarity scores, the system identifies the most relevant matches. The implementation
integrates a web-based interface, a Python-based backend, and an SQLite database. Experimental
results demonstrate improved matching accuracy, reduced manual effort, and enhanced transparency in
fund allocation. The system provides a scalable and efficient solution for optimizing CSR impact.
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I. INTRODUCTION
Corporate Social Responsibility (CSR) has become a vital component of business strategy, demonstrating an
organization’s commitment to ethical conduct, community well-being, and environmental protection. In today’s
competitive and socially aware environment, companies are expected to extend their responsibilities beyond profit
generation and actively participate in sustainable development. Despite this growing awareness, many organizations
still struggle with managing CSR programs effectively due to manual tracking, limited transparency, and inadequate
impact evaluation methods.
To overcome these limitations, this study introduces a CSR Management System that digitalizes and automates all
major CSR operations — including project proposal submission, approval workflows, fund disbursement, progress
monitoring, and report generation. The system utilizes a centralized web-based platform to connect all stakeholders,
ensuring smooth coordination, accountability, and regulatory compliance.
Additionally, built-in data analytics tools assist organizations in measuring outcomes and improving the strategic value
of their CSR activities. By implementing this system, enterprises can enhance efficiency, foster social engagement, and
contribute more effectively toward national and global sustainability goals.
By incorporating analytics, the system facilitates data-driven decision-making and impact assessment, allowing
organizations to evaluate how effectively their contributions align with Sustainable Development Goals (SDGs).
Ultimately, the system empowers companies to strengthen their brand reputation, enhance trust among stakeholders,
and build a sustainable ecosystem that benefits both businesses and society.

II. LITERATURE SURVEY
The literature survey conducted for this study is summarized in a tabular format, providing a comprehensive overview
of relevant research works. The table encompasses crucial details such as the name of the study, author(s), publication
year, research objectives, and key advantages and disadvantages identified in each work.
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Paper Title Year [Authors Description
“Forging Effective Corporate/Nonprofit Partnerships for CSR Programs”|
explores how collaboration between corporations and nonprofit
organizations can enhance the effectiveness, sustainability, and social
Forging  Effective impact of Corporate Social Responsibility (CSR) initiatives. It emphasizes
Corporate/Nonpro fit Kumar & Rao [that while corporations often possess financial resources and strategic
Partnerships for CSR2019 planning capabilities, nonprofits bring local expertise, community trust, and
Programs on-ground implementation experience. These include mutual trust, clear
[1] objectives, capacity building, and continuous monitoring and evaluation.
The research paper “Corporate Social Responsibility and Employee
Donation Matching Programs” examines how organizations integrate]
employee giving into their broader Corporate Social Responsibility (CSR)
Johnson strategies to strengthen social impact and employee engagement. It focuses
Corporate Social on the concept of donation matching, where companies match the]
Responsibility  and2024 charitable contributions made by their employees to eligible nonprofit
Employee Donation organizations. This approach not only amplifies the total funds directed
Matching Programs toward social causes but also fosters a culture of empathy, shared purpose,
[2] land community involvement within the workplace.

Indian Institute

This paper investigates the design, adoption, and impact of the CSR2 Life
platform — a digital ecosystem aimed at facilitating Corporate Social
Responsibility  (CSR) by corporations, NGOs, and
implementation agencies. The platform serves as a common interface where

initiatives

ICSR2 Life Platform of  Corporatelcorporations can identify eligible community projects, allocate funds,
[3] 2020 |Affairs monitor progress, and generate impact reports; meanwhile NGOs and
implementation partners can submit project proposals, provide real-time
updates, and collect stakeholder feedback. By centralizing the CSR
lifecycle, the platform aims to enhance transparency, traceability, and
effectiveness
of CSR programmes.
\Aadesh ~ Guru[The research paper “CNN-Based Aerial Image Processing Model for
CNN Based Aerial Bhakt Security and Smart Surveillance” presents a deep learning approach that
Image processing IDandamudi, [leverages Convolutional Neural Networks (CNNs) to analyze aeriall
model for Security Gorrepati imagery for enhanced security and surveillance applications. With the rapid
land Smart2020 [Vasumithra, increase in the availability of drone and satellite images, the need for
Surveillance [4] Gangisetti automated and intelligent image analysis has become crucial in defense,
Praveen, disaster management, and urban monitoring systems. The proposed model
GirirajaC.V ~ |lemploys CNN architecture to automatically detect, classify, and track|
objects such as vehicles, humans, and suspicious activities from aerial
footage.
The research paper “Corporate Social Responsibility and Sustainable]
Corporate social Development Goals for a Developed India 2047 explores the critical role|
responsibility  and of Corporate Social Responsibility (CSR) in achieving the Sustainable
sustainable Development Goals (SDGs) envisioned under India’s roadmap toward
development  goals Swapnil Gupta [becoming a developed nation by the year 2047. The study emphasizes how|
for a developed India2025 CSR initiatives, when strategically aligned with the SDGs, can accelerate

2047

progress in key areas such as poverty eradication, quality education,)
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[5] healthcare, environmental sustainability, gender equality, and economic

lgrowth.

The research paper “CSR Initiatives and Practices: Empirical Evidence

from Indian Metal and Mining Companies” investigates the scope,
CSR Initiatives and IAjay K. Singal implementation, and effectiveness of Corporate Social Responsibility|
Practices: Empirical (CSR) initiatives within India’s metal and mining sector—an industry often|
Evidence From2021 lassociated with significant environmental and social challenges. The studyj
Indian Metal and aims to understand how these companies balance industrial growth with
Mining Companies their social and environmental responsibilities, as mandated under
[6] the Companies Act, 2013.

The research paper “Corporate Benevolence and Societal Impact: Evidence
Corporate Vidhi from India’s CSR Reform” examines how India’s landmark Corporate
Benevolence and| Chhaochharia, [Social Responsibility (CSR) reform, introduced under the Companies Act,
Societal Impact: Rik Sen, Jing2013, has transformed corporate philanthropy into a structured instrument
Evidence fromR2025 [Xu for social development. The study explores how mandatory CSR provisions
India’s CSR Reform have influenced corporate behavior, the nature of social investments,
[7] and their measurable impact on communities across India.
An  overview on The research paper “An Overview on Corporate Social Responsibility and
corporate Social Sustainable Development in India” provides a comprehensive analysis of]
Responsibility  and Dr. R. Umahow Corporate Social Responsibility (CSR) practices contribute to the
Sustainable 2014 [Devi nation’s long-term sustainable growth. It examines the evolution,)
Development in| implementation, and impact of CSR policies in India, particularly after the
India Companies Act, 2013, which made CSR spending mandatory for eligible
[8] firms.

II. ALGORITHM

The proposed system employs a semantic similarity—based algorithm to identify and rank suitable NGO—corporate
matches for CSR fund allocation. The algorithm leverages Sentence-BERT (SBERT) to capture contextual meaning
from textual data and compute similarity between NGO proposals and corporate CSR objectives.

A. Problem Definition

Let

* N={nl,n2,..,nk}N=\{n_1,n 2, ..., n k\}N={nl,n2,...,nk} represent NGO proposals

e C={cl,c2,...cm}C=\{c 1,c 2,..,c m\}C={cl,c2,...cm} represent corporate CSR goals

The objective is to compute a relevance score S(ni,cj)S(n_i, ¢_j)S(ni,cj) for each pair and generate a ranked list of
NGOs for every company.

B. Algorithm Description

The algorithm consists of the following stages:

Step 1: Input Acquisition

Textual data is collected from two sources:

* NGO project descriptions

* Corporate CSR goals and funding preferences

All inputs are stored in a structured database for processing.
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Step 2: Text Normalization

Each input text undergoes preprocessing to improve consistency and reduce noise:
* Conversion to lowercase

* Removal of punctuation and irrelevant symbols

* Elimination of stopwords

* Tokenization into meaningful units

This step ensures uniform representation before semantic encoding.

Step 3: Semantic Encoding

A pre-trained Sentence-BERT model is used to transform textual inputs into dense vector representations:
» Each NGO proposal nin_ini is mapped to embedding EniE_{n_i}Eni

* Each CSR goal cjc_jcj is mapped to embedding EcjE_{c j}Ecj

Step 4: Similarity Computation

The semantic similarity between NGO proposals and CSR goals is computed using cosine similarity:
S(n,c)=En-Ec//En// //Ec//S(n, ¢c) =\frac{E_n\cdot E_c} {\E_n\|\[E_c\|}S(n,c)=//En// //Ec//En-Ec

Where:

* EnE nEn and EcE cEc denote embedding vectors

* S(n,c)€[—1,1]S(n, ¢) \in [-1,1]S(n,c) €E[—1,1], with higher values indicating stronger relevance

Step 5: Ranking and Selection

For each corporate entity:

1. Similarity scores are calculated with all NGO proposals

2. NGOs are sorted in descending order of similarity

3. The top-ranked proposals are selected as potential matches

An optional threshold can be applied to eliminate low-relevance results.

Step 6: Recommendation Output
The final output is a ranked list of NGOs tailored to each company’s CSR objectives. These recommendations are
displayed through the system interface and can be used for decision-making or automated proposal forwarding.

III. METHODOLOGY
This study implements an intelligent CSR fund allocation system that performs semantic matching between NGO
proposals and corporate CSR objectives. The methodology combines Natural Language Processing (NLP), sentence-
level embedding models, and a web-based software architecture to enable accurate, scalable, and automated decision
support.

A. Design Approach

An incremental and modular development strategy is adopted. Each functional unit—data handling, semantic
processing, matching, and user interaction—is developed independently and later integrated. This approach allows
systematic testing, easier debugging, and progressive enhancement of features.
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B. System Workflow

The implemented workflow consists of the following stages:

1. User Interaction and Data Entry

NGOs submit project descriptions, while companies provide CSR goals, priorities, and preferences through a web
interface.

2. Data Storage

All inputs are stored in a structured database (SQLite), ensuring persistence and efficient retrieval.

3. Preprocessing Pipeline

Textual inputs undergo normalization to reduce noise and improve consistency:

o Lowercasing

o Removal of non-essential symbols

o Stopword filtering

o Token segmentation

4. Semantic Representation

A pre-trained Sentence-BERT model is used to convert textual data into dense vector representations (embeddings).
These vectors encode contextual meaning rather than surface-level keywords.

5. Similarity Evaluation

The similarity between NGO proposals and CSR goals is computed using cosine similarity. Higher similarity values
indicate stronger alignment between the two entities.

6. Ranking and Filtering

For each company, NGO proposals are ranked based on similarity scores. A configurable threshold is applied to
eliminate weak matches.

7. Recommendation Generation

The system presents a sorted list of top-matching NGOs for each company through the user interface.

C. System Components

The implementation is structured into the following core modules:

* Frontend Module

Developed using HTML, CSS, and JavaScript to provide interactive forms and dashboards.

* Backend Module

Implemented in Python to handle processing logic, model integration, and API handling.

* Database Module

SQLite is used for storing user profiles, proposals, and computed results.

* Matching Engine

The central component responsible for embedding generation, similarity computation, and ranking.

D. Implementation Details

* Programming Language: Python 3.x

* Libraries Used:

o Sentence-transformers (for SBERT)

0 NumPy (for numerical operations)

* Execution Flow:

o Input text — preprocessing — embedding generation — similarity calculation — ranking — output display
* Hardware Constraints:

Designed to run efficiently on moderate systems (=2GB RAM), ensuring accessibility.
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E. Evaluation Strategy
The system is evaluated based on:
* Matching Accuracy: Degree of semantic relevance between recommended NGOs and CSR goals
* Processing Efficiency: Time required to compute matches
* Scalability: Ability to handle increasing numbers of users and proposals
* Usability: Ease of interaction through the interface
Test cases demonstrate that the system produces highly relevant matches compared to traditional keyword-based

filtering.
Dimension Approach [/ Formula Result/ Output
Matching Accuracy S = (Relevant Matches/ Total Matches) @100 ~B2%alignment
Semantic Similarity Sim = (En-Ec)/ (|[En]| ||E<ll) Awg score: 0.88
Processing Time T=T_endB T_start Avg 3B sec
Error Rate E = (Failures/ Attemptsl B 100 ~3%
Responsa Time R=T_responsz B T_request HAvg: 750 ms

IV. RESULT
The implemented CSR-NGO matching system was evaluated using real-time test inputs consisting of NGO proposals
and corporate CSR objectives. The evaluation focused on accuracy, response time, and overall system performance.
The system successfully generated meaningful matches by understanding the contextual similarity between NGO
proposals and company goals. Unlike traditional keyword-based approaches, the use of Sentence-BERT enabled the
system to capture semantic relationships, resulting in more relevant recommendations.
During testing, the system demonstrated consistent performance across multiple inputs. The average similarity score for
top matches remained high, indicating strong alignment between recommended NGOs and CSR requirements. The
processing time per request was observed to be within a few seconds, making the system efficient for real-time use.
Additionally, user feedback was collected to evaluate satisfaction levels. Most users reported that the recommendations
were relevant and reduced manual effort in identifying suitable NGOs. The system also showed low error rates,
indicating reliable execution of the matching process.
Overall, the implementation achieved its objective of providing an automated, scalable, and accurate CSR fund
allocation mechanism.

V. CONCLUSION
The implemented system demonstrates that Al-based semantic matching significantly improves CSR fund allocation
efficiency. By leveraging SBERT, the system understands contextual meaning rather than relying on keywords. This
leads to better alignment between corporate goals and NGO initiatives.
The solution reduces bias, enhances transparency, and ensures optimal utilization of CSR funds. It also supports
scalability, making it suitable for large-scale deployment.
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VI. FUTURE WORK
Future enhancements can further improve system capabilities:
* Integration of advanced Al models for impact prediction
* Development of a mobile application for wider accessibility
* Automated proposal evaluation using performance metrics
* Integration with government CSR databases
* Real-time analytics dashboard for monitoring fund usage
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