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Abstract: Reshaping of modern society artificial intelligence and machine learning continue to
play vital roles in ecofriendly, social, & economic sustainability. In the essential for comprehensive
valuations of them becomes increasingly critical. This research paper presents a laborious
comparative study that investigates into the sustainability aspects of various Al/ML models. In this
paper methodology involves a careful examination of environmental factors, including energy
consumption and carbon emissions, and economic factors focusing on cost-effectiveness and
resource competence. Researcher analyzed data from a various set of models, a range of sources,
and apply comparative study for measure their sustainability performance. The study on valuable
insights into sustainability in different AI/ML models off on their strengths and weaknesses. The
context of environmental protection, social responsibility, and economic capability. As example
Navie Bayes model on sentiment analysis find sustainable approach towards society, economy and
environmental Researcher discuss the ethical implications and potential margins connected,
contributes and deep understanding of the opportunities in the AI/ML technologies with sustainable
approach.
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1. Introduction

In current years, the universal integration of Artificial
Intelligence (AI) and Machine Learning (ML) models
across various industries has directed to record new in
technology, offering solutions to complex problems and
renovating the work. Fast evolution has brought about
concerns regarding the sustainability of these AI/ML
models from environmental, social, and economic
perspectives. This comparative study aims to examine
the environmental impact, public & economic
considerations connected with a various range of AI/ML
models. As society becomes increasingly needful on
these technologies, overall sustainability, and their
immediate functional benefits.

2. Sustainability

A. Environmental Sustainability: The environmental
mark of AI/ML models has become an important point of
discussion, and various given important resources
required for training and inference. This study will
explore into the energy consumption, carbon emissions,
and other environmental implications associated with
different AI/ML models. Understanding and mitigating
the environmental impact is crucial for aligning
technological advancements with global sustainability
goals.

B. Social Sustainability: The deployment of AI/ML
models raises important questions about their societal
impact. This study will explore the potential biases,
ethical considerations, and fairness issues embedded in

these models. Examining how these technologies interact
with diverse populations and whether they contribute to
or exacerbate existing societal challenges is vital for
fostering inclusive and equitable technological
development.

C. Economic Sustainability: Economic considerations
performance a vital role in the sustainability of AI/ML
copies. This study will investigate the economic
implications, including the distribution of benefits,
impact on employment, and the potential for creating or
exacerbating economic disparities. Understanding the
economic dynamics will help formulate policies and
strategies that ensure the widespread and just distribution
of the benefits derived from AI/ML advancements.

3. Review of Literature

Environmental Sustainability: Raghavendra et al.
(2022) Explores the environmental impact of the
super-linear growth of work, operational and
manufacturing carbon footprint of Al computing and
present an end-to-end analysis for what and how
hardware-software design and at-scale optimization can
help reduce the overall carbon footprint. Jain et al.
(2022) Green software carbon intensity is a methodology
for calculating carbon emissions by any software system.
This paper analyzes some strategies for reducing energy
consumption, carbon intensity, and energy efficient code
for programmer-making software. The main vision of
green Al is to reduce computational expenses and
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improve performance in resource management with an
advanced renewable concept. Cobbina et al. (2022)
Artificial intelligence applications and machine learning
models have been increasingly used for predicting and
optimizing water resource conservation. Area neural
network, expert systems, pattern recognition, and fuzzy
logic models are the main focus areas in energy.
Applications of computer vision and decision support
were found in transportation.

Social Sustainability: Al-Sharafi et al. (2023) develops
a theoretical model by integrating two well-known
theories, UTAUT and PMT, to explain the determinants
influencing Generation Z use of AI products and their
impact on environmental sustainability. Although effort
expectancy, performance expectancy, social influence,
perceived severity, response efficacy, and response costs
are significant drivers of green behavior among
Malaysian individuals, effort expectancy, facilitating
conditions, perceived severity, response efficacy, and
response costs are essential determinants among Turkish
individuals. Grybauskas et al. (2022) Several studies
have addressed the opportunities that Industry 4.0 might
offer to environmental sustainability. On the contrary, the
social sustainability implications of Industry 4.0 are less
explored in the literature. the study summarizes the
ongoing trends on social sustainability consequences of
Industry 4.0, highlights the existing gaps, and proposes
exciting avenues for future research. Bubicz (2021)
Artificial Intelligence model for social sustainability risk
management in the apparel supply chain. The purpose of
this study is to use an Artificial Intelligence (AI) model,
to identify risk probability in social dimension of
sustainability when contracting suppliers in the apparel
supply chain (SC). A Bayesian (belief) Network (BN)
model is applied based on supply chain information of
six global companies from developed countries and five
focal companies from Brazil, a developing country. The
originality of this work is the Bayesian Network model,
which uses the Human Development Index (HDI) and
Global Slavery Index (GSI) to determine the risk
probability of non-compliance in social aspects in the SC,
fostering the monitoring and control of social burdens in
the SC. Tamburri (2020). These platforms penetrate the
day-to-day activities of software operations, the more the
risk for Al Software becoming unsustainable from a
social, technical, or organizational perspective. This
paper offers a concise definition of MLOps and Al
Software Sustainability and outlines key challenges in its
pursuit.

Economic Sustainability: Singha & Singha (2023) ML
can measure additional biofeedback. Music, mathematics,
and art may benefit from Al and machine learning.
Human-technology relations and the blue-green
deployment model can be used to maintain two
independent infrastructures or duplicate feature stores. It
is possible to cultivate mindfulness and an awareness of
diversity and communal harmony through AI and
machine learning, as Al and machine learning can infer

the emotional and cognitive states of the people with
whom they interact. Wang & Zhang (2020) The analysis
of Power Optimization and Costing Models is an
important area of research that needs functional
theoretical feedback. Hence in this paper, a statistical
approach for power control based upon multiple costing
frameworks using a machine learning model (SCM-
MLM) has been designed and developed for power
optimization and cost factor. Som (2021). Economic
evaluation of decentralized power delivery systems is
being dealt with proper attention. Most conventional
methods are classical algorithms, which generally
include replication and precision with a lengthy and
extensive search process. These deterministic methods
involve trial and error process, without any guidance,
hint, adaptation and self-correction. In order to overcome
such problems modern optimization techniques have
emerged which do a random search on basis of some
plausible hints and find solution by trial and error.

Al /ML Model: Bosch et al. (2021) Companies
experience challenges related to data quality, design
methods and processes, performance of models as well
as deployment and compliance. We learned that a new,
structured engineering approach is required to construct
and evolve systems that contain ML/DL components.
Kiron et al. (2019) A company’s strategy is defined by its
key performance indicators. Artificial intelligence can
help determine which outcomes to measure, how to
measure them, and how to prioritize them.

Ullah et al. (2022) The light gradient boosting
machine is outperformed the extreme gradient boosting
model. A detailed feature important analysis was carried
out to demonstrate the impact and relative influence of
different input variables on electric vehicles energy
consumption prediction. The results imply that an
advanced machine learning model can enhance the
prediction performance of electric vehicles energy
consumption. Solyali (2020). Deep learning is a powerful
technique that can solve marketing problems based on
both  classification and regression  algorithms.
Accordingly, a television manufacturer’s real market
dataset consisting of advertising expenditures, sales and
demand forecasting via chosen machine learning
methods was analyzed and compared in terms of the
accuracy of demand forecasting.

Sustainability: Wu et al. (2022) We characterize the
carbon footprint of Al computing by examining the
model development cycle across industry-scale machine
learning use cases and, at the same time, considering the
life cycle of system hardware. Taking a step further, we
capture the operational and manufacturing carbon
footprint of Al computing and present an end-to-end
analysis for what and how hardware-software design and
at-scale optimization can help reduce the overall carbon
footprint of Al Kar et al. (2022) This study offers a
comprehensive review of Al and sustainability and
suggested future research scope. The review has focused
on different use cases in industries like construction,
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transportation, healthcare, manufacturing, agriculture,
and water. The review also provides directions
surrounding which industrial sectors are using which
methods for incorporating sustainable development
practices in their organization. Charef et al. (2023). Al is
relevant through the integration of various Machine
Learning (ML) and Swarm Intelligence (SI) techniques
in the design of existing protocols. ML mechanisms used
in the literature include variously supervised and
unsupervised learning methods as well as reinforcement
learning (RL) solutions. The survey constitutes a
complete guideline for readers who wish to get
acquainted with recent development and research
advances in Al-based energy sustainability in IoT
Networks. The survey also explores the different open
issues and challenges.

4. Methodology
A. Comparative Analysis

To achieve, and inclusive understanding, this research
study will compare various AI/ML models across
different industries and applications range of use cases,
from health care & finance to manufacturing &
conveyance, the study aims to identify patterns, trends,
and best practices that donate to overall sustainability.
Through this comparative study, we seek to provide
insights that can guide representatives, industry leaders,
and researchers in developing and adopting AI/ML
models that align with principles of environmental,
social equity, and economic inclusivity. A holistic
approach to sustainability is essential for ensuring the
long-term benefits of these technologies for both present
and future generations.
B. Various Learnings of M. Learning

ML (Machine learning) largely branded into three
types SL (supervised learning), UL (unsupervised
learning), and RL (reinforcement learning). Every model
has different purpose and is applicable to various types
of problems solving.
a) Supervised Learning Models and Application

supporting Sustainability

SL (Supervised Learning) is trained on a labelled
dataset the input data is paired with corresponding output
labels. This is making predictions on new task, unseen
data, correct output labels, according the input data.
Supervised Learning apply classification predicting in a
categorical label like important, spam and trash also.
Continuous variables are using in regression method.
Environmental,  Social, and Economic (ESE)
sustainability in various application like smart buildings
or industrial processes. This process using learning
patterns from historical data, can make predictions and
recommend actions to minimize energy usage. In field of
agriculture to optimize resource usage, like water and
fertilizers and predicting crop health weather conditions
and soil quality. Manufacturing and transportation,
healthcare can diagnosis disease. Supervised learning
analysing medical data, these models can assist

healthcare professionals in making more accurate and
timely decisions, contributing to improved patient
outcomes and social well-being. Historical data on
penalty and crime, models can help identify and mitigate
biases, contributing to a more equitable and just legal
system. Supervised learning models are commonly used
in the financial sector to detect fraudulent activities,
applied in CRM systems to predict customer behavior
towards their products and services, improving customer
satisfaction, retention, and overall economic performance.
Supply chain operations by predicting demand, and
improving inventory management, resource utilization,
reduced waste, and overall economic sustainability.
b) Unsupervised Learning Models and Application
supporting Sustainability
Unsupervised Learning training apply on an unlabeled
dataset and the algorithm find patterns or relationships in
the data. The main goal is to discover hidden structures,
relationships, or groupings within the data. Clustering
grouping of comparable data points together, ways
reduction etc. UL (Unsupervised learning) can also
have a significant work in supporting environmental,
community, & economic sustainability. The models can
be utilized for anomaly detection in environmental
monitoring systems, pollution points or unusual climate
patterns, enabling rapid response to environmental
threats. Clustering can group together similar ecological
data points and understand various patterns, ecosystem
health, and identifying areas that require management
efforts. Large sets of climate data analysis by PCA
(Principal Component Analysis) in dimension reduction.
It can identify communities and relationships between
individuals. Market basket analysis, helps retailers
understand purchasing patterns. This information is
valuable for optimizing inventory management, reducing
waste, and improving the economic sustainability of
retail operations. These applications show how
unsupervised learning is powerful tool for promoting
sustainability across environmental, social, and economic
domains.
€) Semi-Supervised Learning Models and
Application supporting Sustainability
Combines label and unlabeled data of SL and UL
where the algorithm is trained on a dataset result
semi-supervised learning data improve generalization.
Which can be applied to promote environmental, social,
and economic sustainability in various ways.
Semi-supervised learning can help reduce the manual
effort required for labelling environmental data as small
set of labelled samples and a larger set of unlabeled
samples. These learning apply in land cover, satellite
images to improve accuracy in identifying different land
cover types. It is also mitigating biases, promoting a
more inclusive, socially sustainable hiring environment,
students' preferences and learning styles, identify
potential fraudulent patterns etc. it can enhance the
prediction of equipment failures, marketing strategies,
contributing to energy efficiency and reduced
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environmental impact. Semi-supervised learning is
valuable in optimizing supply chain operations when
labelled data is scarce. Initial training on a small labelled
dataset, combined with a larger set of unlabeled data, can
help identify inefficiencies, reduce costs, and improve
economic  sustainability in the supply chain.
Semi-supervised learning has a flexible approach,
particularly beneficial in scenarios were obtaining fully
labelled datasets may be resource-intensive or
challenging.
C. Linear Regression AI Model and sustainability

Linear regression in SL computes the linear
association between a dependent variable and one or
more independent structures. According the number of
the IV(Independent variable) then Uni-variate regression,
and more than one variable multivariate linear regression
is observed. This algorithm predicts the value of the
dependent variable based on the independent variables.
The equation runs a straight line that characterizes the
relationship between the dependent DV & IV
independent variables. The slope of the line indicates the
DV changes for a unit change in the IV.

we have assumed earlier that our IV feature is the
experience i.e X and the respective salary Y is the DV.
Let’s assume there is a linear relationship between X and
Y then the salary can be forecast using:

Y=al+a2’X

Y =dependant variable

X is independent variable

al, a2 are coefficient

Linear regression is powerful supervised learning to
sustainability. Linear regression Al model support
environmental, social, and economic sustainability.
Energy consumption prediction by buildings or industrial
processes. forecast future energy needs, allowing for
better energy management, resource optimization, and
reduction in overall energy consumption. It is applied to
estimate the carbon footprint of wvarious activities,
products, or processes. These models create the
relationship between various factors and carbon
emissions, organizations can make informed decisions to
reduce their environmental impact. Linear regression
model depends the value of the data & the selection of
relevant features. It provides a practical and explainable
tool for sustainability challenges.
D. Deep NN Model and Sustainability

DNNs is widely used for data-driven modelling. A
DNN have layers, nodes and edges which contain
mathematical relationships. Data of training set make
relationships and updated by backpropagation. The
updated relationships are used as the equations for
forecasting the output variables based on the input
variables. A significant gain of DNNs is that they can
express the relationships that exist in a system regardless
of the non-linearity and difficulty of the system.

The model consists of one input layer, three hidden
layers, and one output layer, and these layers include 26
nodes, 100 nodes, and two nodes. This means that the

026 IV (input variables), the composition of the 025
naphtha components & the COT, were used to calculate
the two OV (output variable) s, namely, the EL and PL
yields, considering 300 functions.
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Deep neural network with multiple layers, can be
applied to  various  sustainability  challenges.
Environmental Sustainability means energy efficiency in
optimize energy consumption in buildings by analyzing
sensor data and learning patterns of energy usage. DNNs
can analyses diverse conditions like weather conditions
and energy production to optimize the efficiency of
renewable energy sources. This can enhance the
integration of solar and wind energy into the power grid
by predicting optimal times for energy production. Social
sustainability in healthcare diagnosis and analyzing
medical images, patient records, and genetic data to aid
in disease diagnosis and prediction. Early detection of
diseases contributes to improved healthcare outcomes,
promoting social well-being and reducing the economic
burden of healthcare systems.

Personalize educational by analyzing learning patterns,
educational materials, financial fraud by analyzing
transactional data, supply chain and inventory
management in the retail sector by predicting customer
demand more accurately. In healthcare and finance,
careful consideration of data privacy and ethical
concerns is crucial.

E. Logistic Regression AI Model and sustainability

LR (Logistic regression) is a SL ML algorithm based
on cataloging method where the goal is to predict the
probability that an instance of belonging to a given class
or not. which analyses the relationship between a set of
independent variables and the dependent binary variables.
It is a powerful tool for decision-making. For example,
email spam or not. It predicts the definite dependent
variable use & given set of IV. The predicts the output is
a categorical DV or discrete value. Where it can be either
Yes or No, 0 or 1, true or False, etc. The sigmoid
function is a accurate function used to map the predicted
values to probabilities. The S-form curves are called the
sigmoid functions LR use the concept of the threshold
values which must be between 0 and 1. Logistic
Regression can still have a valuable role in addressing
sustainable trials & contribute to ecological, social, and
financial factors. Environmental sustainability needs
conservation efforts, ensuring the allocation of resources
to protect rare species & their ecosystems. Waste
management processes by identifying areas that require
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attention for reducing uncleanness, and improving
recycling efficiency. It can used to predict certain types
of crimes occurring in specific areas. In economic
sustainability logistic regression can be working in
businesses to predict the customer churn. It can be
identifying the factors associated with customer,
companies, targeted strategies, reducing customer
turnover and maintaining economic sustainability. It can
work effectively and much relies on the excellence of the
data. It is ensuring the data used for training is
representative and accurate is essential for meaningful
predictions. Responsible data collection, transparency in
model use, and a commitment to fairness are critical for
sustaining trust in these applications.
F. Decision Trees AI Model and Sustainability
Tree-structured have internal nodes characterize the
structures of data & branches represent the decision rules
& leaf node represents the outcome. Decision Tree is a
SL which is work with classification and reversion
method. Decision nodes are used to make any decision &
have multiple branches, leaf nodes those are the output
of decisions. The decisions are made on the basis of
features of the given dataset. Decision tree starts with the
root node which expands on more branches & constructs
a tree-like construction. Classification & reversion tree
algo is decision tree simply asks a question & based on
the answer (Yes/No) and split the tree into subtrees.

Decision Node

—

Decision Node

Decision Node

—— —

Decision Node

|él—1

Leaf
Node

Fig 2: DT (Decision Tree) Mechanism created by Author

Decision tree is the best algorithm because DT usually
copier human intelligent ability while making a result
and draw a tree-like structure.

Root node is a start node of decision tree. Which is
divided into two or more leaf node those are similar but
after leaf node tree cannot be segregated. According the
decision, decision tree can be splitting, branching,
pruning etc. first decision tree algorithm compares all
attributes values of dataset. Then branch and jump in
next node with comparison of all attributes. The best
attribute in the dataset using (ATTRIBUTE SELECTION
MEASURE) ASM. Recursively make new decision trees
using the subsets of the dataset. This process has stage
reached where we classify the nodes & called the final
node leaf node.

Decision Trees will apply to support ecological,
community, & financial sustainability in health
monitoring biodiversity, climate data, and pollution
levels. Socially decision trees can analyse data on student
performance, socio-economic factors, and educational
resources to guide the allocation of resources in
educational systems. public health officials identify
factors influencing community health. By analyzing data
on demographics, healthcare access, and environmental
factors, these models can guide the planning of
interventions to improve overall community well-being.
Discuss with economic sustainability factor decision
trees can optimize supply chain processes analysing
historical data on production, demand, distribution, guide
more efficient method and sustainable supply chain
management, reducing waste and costs. Energy
Management in manufacturing units optimizing energy
consumption, production schedules, equipment efficiency,
and energy costs, these models can guide decisions to
minimize energy usage, contributing to economic and
environmental sustainability. Decision trees based on the
quality, accurate, dynamic, interpretability, sustainability
challenges across different dimensions.

G. Other AI Model and sustainability

Naive Bayes based on Bayes' theorem, Support Vector
Machines (SVMs), KNN can be used to monitoring on
powerful classification and regression algorithm.
Environmental sustainability provides air quality
prediction based on meteorological data, pollution
sources, and historical air quality measurements. Bayes
models can analyze data from water quality sensors,
considering factors like chemical concentrations,
temperature, and ecological indicators.  Social
sustainability has public health risks by analyzing data
on disease outbreaks, healthcare access, and
socio-economic factors. This can guide the division of
healthcare resources and interventions, promoting social
well-being and equity.

5. Comparative Study on Environmental, Social, And
Economic Sustainability of AI/ML Models

A comparative study of linear and logistics models,
deep neural networks (DNN), and decision trees in the
context of environmental, social, and economic
sustainability assessing their performance and impact on
this three sustainability.

Table 1: Comparative Study on application of
Environmental, Social, And Economic Sustainability of
AI/ML Models. Created By Author

Environmental Sustainability

Logistics Linear Deep Decision
Regression | Regressio | Neural Tree

n Network
Transportat | Reduce Transportati | Supply Chain
ion Models | waste and | on, reducing | and

Carbon fuel Inventory
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emissions | consumption | Management Generation | goals and to a more
and values of sustainable
emissions organizatio | and
Email Energy Biodiversity | Financial n, balance environme
spam, Managem | Climate Fraud, between ntally
resource ent, Data, And Predict Stock financial friendly
optimizati Pollution Prices and success and | business
on Levels Optimize responsibili | model.
Trading ty.
Strategies
Social sustainability Email Energy Biodiversit | Financial
Noise, Predictin | Customer Predict Spam, Manageme |y, Climate | Fraud,
Traffic, g churn, Market resource nt Data, And Predict
and Safety | High-Ris | Customer Demand for optimizati | upgrading | Pollution Stock
k Areas, Habits, Sustainable on equipment, | Levels Prices and
Law Market Products or energy-effi | improving policymake | Optimize
Enforcem | Analysis Services cient insulation, | rs, Trading
ent servers, and conservatio | Strategies
Protect Healthcar | HR Policies | Cost-benefit adopting adopting nists, and the
eDatato | to Improve analysis renewable | smart | environme integration
Endangere | Predict Employee energy technologi | ntal of
d Species Disease Retention sources, es tp ' agencies in | environme
Economic sustainability anq . optimize makmg ntal o
- - optimizing | energy use. | informed sustainabili
Waste Credit Predict Energy data decisions ty into
Manageme | Risk by Stock Prices | Consumptio centers can related to specific
nt Analyzin | Based, Cost | nin reduce the land use goals
Processes | g of Training | Manufacturi environme resource’ ﬁnan;ial
Financial | &Maintain ng Processes ntal impact manageme | success
and . of hosting nt, and and
Credit-Re email pollution environme
lated services. control. ntal
Data responsibil
. . ity.
Table 2: Comparative Study on application of ESE Social sustainability
Sustainability of AI/ML Models. Created By Author . A .
Environmental Sustainability Noise, Pr.edlctllng Customer Predict
— - — Traffic, and | High-Risk churn, Market
LOngUC,S Linear . Deep Decision Safety, Areas, Law | Customer Request
Regression | Regression II:IIthlvrvﬂrk Tree plar.mers, Enforceme | Habits, for .
design nt Market Sustainabl
Transporta Reduce Transp ortat S“PPIY routes that | maintain Analysis e Products
tion Waste and | ion, _ Chain and minimize public ethical or Services
Models Car,bo? reducing Inventory disruption | safety, principles. better
Fuel . Emissions fuel ' Manageme to prevent This predict
Efficiency, | Energy . consumptio | nt . communiti | crime, and | includes market
GH,G . Consumpti | n a?‘d_ practices es and address transparenc | demand
Eml,SSIOHS’ on, em1§510ns and o promote criminal y, fairness, with
Optimal Transp ortat | Optimal considerin social activities. and sustainable
Routes, on R.outes., g well-being. | Predictive | accountabili | goods or
Transporta | Practices, financial environme policing, ty inuse of | services.
tion And modelling ntal build trust | customer
Modes, Industrial isa sustainabili between data &
And Processes. complex ty metrics, law impact of
Scheduling | Develop task, and optimize enforceme | Al
Strategies careful operational nt agencies | algorithms
to Reduce considerati | efficiency, on social
Waste on, specific | contribute sustainabilit
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financial leveraging reduce
indicators. the benefits | environme
accurate of ntal impact
assessment | predictive but also
of default analytics in | contribute
risk the to
financial economic
domain. sustainabili
ty.

y.

Protect Healthcare | HR Cost-benef

Endangere | Data to Policies to it analysis

d Species Predict Improve alternative

Conservati | Disease Employee identificati

on efforts involves Retention on,

include addressing | Incorporate | economic

habitat social social costs,

preservatio | determinan | sustainabili | economic

n, ts of ty metrics benefits,

anti-poachi | health, into social

ng such as employee sustainabili

initiatives, | income, performanc | ty costs,

captive education, e and social

breeding and access | evaluations | sustainabili

programs, to . ty benefits

and healthcare Implement

communit services. policies

y that

engageme support

nt to raise work-life

awareness balance,

and store including

support. remote

engaging work

local options, to

communiti enhance

es, employee

addressing satisfaction

social and

equity, and retention.

fostering a

sense of

responsibil

ity.

Economic sustainability

Waste Credit Risk | Predict Energy

Manageme | by Stock Consumpti

nt Analysing Prices on in

Processes Financial Based, Manufactu

waste and Cost of ring

sorting, Credit-Rel | Training Processes

recycling, ated Data and analysis of

awareness | individual’ | Maintainin | energy

programs, s or entity's | g consumpti

economic creditworth | the on in

viability of | iness based | economic manufactur

waste-to-e | on implication | ing

nergy variables s, stock processes,

projects such as price organizatio
income, prediction ns can
debt-to-inc | and make
ome ratio, adopting informed
credit cost-effecti | decisions
history, ve that not
and other strategies, only

5. Result and Findings

The Naive Bayes classifier is a supervised machine
learning algorithm, used for classification tasks.
Generative learning algorithms is a model the
distribution of inputs of a given class or category.
Sentimental analysis, classifying new articles, and spam
filtration are observations into predefined classes for the
data for its simplicity and effectiveness.

6. Sentiment Analysis by Naive Bayse Model
Which Provide Ese Sustainability

Sentiment analysis is a (NATURAL LANGUAGE
PROCESSING (NLP) technique used the sentiment or
emotional tone expressed in a xt. In the context of
Environmental, Social and Economic sustainability
sentiment analysis can be applied to analyses text data,
like social media posts, news articles, or customer
reviews, to understand public views & attitudes toward
sustainability practices. Naive Bayes model can be
applied for sentiment analysis with sustainability.
Data collection related to ESE sustainability. In social
media posts, blogs, news articles, reports, or any other
relevant sources. Data preprocessing means cleaning and
filtering the text data. This involves tasks removing stop
words, punctuation, & special characters, as well as
tokens & stem. Labelling means the data indicating the
sentiment, such as positive, negative, or neutral. This
step requires manually labelled data for training the
model. Element Extraction will change the text data into
arithmetical features used as input for the Naive Bayes
model. Common techniques include bag-of-words or
(TF-IDF) Term Frequency-Inverse Document Frequency.
Model training with NBC on the labelled training sets.
Naive Bayes is a probabilistic model that assumes
independence  between  features.  Evaluate the
performance of the trained model using a separate set of
labelled test data. Metrics joined with accuracy, precision,
recall, and F1 score. Sentiment analysis apply the trained
model to new and unlabeled data to predict sentiment.
This can be done on social media streams, news articles,
blogs, and other sources to scale public sentiment on
ESE sustainability.
Sentiment in economic sustainability involves looking at
how people express their opinions about economic
practices that contribute to long-term prosperity. For
example, sentiment analysis can be applied to
discussions about sustainable business practices,
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responsible financial management, and fair trade.
Positive sentiments may indicate support for economic
sustainability initiatives, while negative sentiments may
highlight concerns or criticisms. Social sustainability
focuses on the social well-being of communities and
social media posts, news articles, and blogs, tweets,
Instagram post, Facebook, social networking and many
other texts to measure public sentiment regarding social
issues. This might include topics such as social equality,
diversity and attachment, labour practices, education,
industries and  community  development  etc.
Understanding sentiment in these areas can help identify
areas of support or areas that need attention and
improvement. Environmental sustainability in sentiment
analysis can be particularly analyzing text data related to
environmental practices, conservation efforts, and
eco-friendly initiatives, and environmental issues.
Positive sentiments may reflect support for sustainable
practices, renewable energy, and conservation, while
negative sentiments may indicate concerns about
pollution, deforestation, or other environmental
challenges. The model helps in understanding the main
sentiments in the discourse around sustainability. This
information can be valuable for businesses, policymakers,
and organizations aiming to make decisions that align
with public values, emerging trends proactive responses,
and expectations. Important to note this while emotion
analysis will provide valuable insights, it has limitations,
and human interpretation is often necessary to fully
understand the context and nuances of the sentiments
expressed in the text data. The quality and
representativeness of the data used for training the
model.

Public Perception findings provide valuable insights into
ESE sustainability helps stakeholders scale the
effectiveness of current sustainability initiatives and
identify areas where public sentiment aligns. Negative
sentiments, organizations can allocate resources more
effectively. Additionally, human interpretation is often
necessary to understand the nuances and context of
sentiments expressed in the text data

7. Future Scope and Limitations

Future developments may involve the use of more
advanced machine learning models beyond Naive Bayes
for sentiment analysis. Different models could offer
improved performance in understanding the context and
semantics of text, leading to more accurate sentiment
predictions. The integration of multiple data models such
as text, images, and videos, could enhance sentiment
analysis. Future research might explore how sentiments
expressed in diverse forms of content contribute to a
more comprehensive understanding of public opinion on
ESE sustainability. ESE sustainability and tailoring
models to recognize industry-specific language and
nuances can improve accuracy and relevance in
sentiment predictions. The future may see advancements
in real-time sentiment analysis tools able to monitor and

analyse sentiments as they unfold in real-time can
provide more timely insights for decision-makers and
organizations to respond to emerging trends and issues.
The quality and representativeness of the training data
contains biases, the model may inherit and spread those
biases, leading to skewed sentiment predictions. The
model's ability to understand the context and
relationships between words in a sentence. Future
research may focus on improving models' ability to
detect and understand nuanced expressions to avoid
misinterpretations. Each domain may have its unique
language, terminology, and sentiment expressions,
requiring domain-specific customization for optimal
performance. Ensuring privacy, transparency, and
responsible handling of data is essential to prevent
unintended consequences and protect the rights of
individuals.

The application of such models can yield valuable
insights into public sentiments, informing
decision-making processes across diverse sectors.
However, it's essential to recognize the limitations
inherent in these models and consider future
advancements for more robust and nuanced analyses.

8. Conclusion

Naive Bayes models for sentiment analysis in the
Economic, Social, and Environmental (ESE)
sustainability presents both opportunities and challenges.
Decision-makers can benefit from understanding how
positive and negative sentiments shape perceptions.
Enhance the accuracy and contextual understanding of
sentiment predictions, providing a more comprehensive
view of public opinions. Models recognize
industry-specific language and nuances can improve
their relevance and applicability in diverse contexts.
Future advancements may focus on real-time sentiment
analysis tools that enable decision-makers to monitor and
respond promptly to emerging trends and issues.

The limitations of Naive Bayes models, such
as biases and difficulties in handling complex contextual
nuances, is essential. Additionally, ethical considerations,
including privacy and responsible data handling, must be
a central focus in the deployment of sentiment analysis in
sensitive areas. The continuous evolution of models and
methodologies will pay to more accurate, reliable, &
responsible applications of emotion analysis in the

pursuit of sustainable economic, social, and
environmental practices.
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