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I. INTRODUCTION

ABSTRACT

This project focuses on studying and predicting the
adoption of re new able umph sources such as solar wind
and hydro power using predictive modeling techniques.
As the world faces increasing energy demands and
environmental challenges The foremost is to understand
the features that impact the rate at which renewable
energy is being adopted by individuals businesses and
communities. These factors include installation and
maintenance costs government incentives and subsidies
civic mindfulness near conservational —matters
availability of technology and regional climate
conditions. By collecting and analyzing real-world data
from various regions the project uses predictive
modeling and machine learning algorithms to identify
key trends and forecast future growth in renewable
energy adoption. The model benefits regulate which
features have the strongest impact on adoption rates and
It also compares traditional fossil fuels to highlight the
long-term economic and environmental benefits of
switching to cleaner energy options. better policies
promote awareness and design more effective
renewable energy programs. Overall this project aims a
sustainable energy future by showing how data-driven
predictions can guide smarter decisions encourage.
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The proposal involves the study and forecast of adoption
of solar energy wind energy and the use of new methods
of data analysis. With the increase in energy
requirements and environmental issues such as
pollution and climate shift worldwide depletion of
energy resources; renewable energy has emerged as the
key to a sustainable world. Nevertheless the rate at
which communities around the world switch to
renewable energy resources remains quite disparate.
solar energy or wind energy with ease because of
favorable policies and access to technology others face
issues of cost and environmental factors.

It will investigate these issues by gathering data and
Examining the primary factors influencing energy vary
and they the cost of installation and maintenance
government subsidies awareness among the population
of environmental issues the level of technological
improvement in the area and the prevailing climate that
can be used in renewable energy production. Through
the prediction model the system can determine the main
elements influencing The prediction model can be used
to forecast the potential degree of usage of renewable
energy in the coming years and the elements that can
affect this usage.

Apart from the adoption rate it also analyzes the
consumption of the fossil fuel for comparison to reach
an economical and environmental advantage in adopting
the green energy. This shall help identify energy that is
favorable in regard to costs as well as at the pros and
concepts of the environment. The scenario will not only
be used by research groups but also among research
groups for determining appropriate approaches and it
shall also aid in promoting the adoption of green energy.

Conclusion project undertaken with a focus on data
work that further expands the model for sustainability in
the world. This project has been better organized in
respect to its strategy that aims at bringing society
together towards living in a planet with a clean and safe
energy planet.
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II. LITERATURE REVIEW

The rapid growth of renewable energy sources such
as solar and wind has increased the need for accurate
predictive modeling techniques to ensure efficient
energy generation and grid stability. Researchers have
extensively applied machine learning, deep learning,
and statistical forecasting methods to improve
renewable energy predictions. Studies based on solar
energy forecasting commonly utilize meteorological
parameters such as temperature, humidity, solar
irradiance, and wind speed to predict photovoltaic (PV)
output. For example, models such as Artificial Neural
Networks (ANN), Support Vector Machines (SVM),
and Long Short-Term Memory (LSTM) networks have
demonstrated high accuracy in short-term and long-term
solar power forecasting. Similarly, wind energy
prediction models often rely on historical wind speed
data and atmospheric conditions, where hybrid models
combining statistical methods and deep learning
approaches show improved performance.

Several research works emphasize the importance of
big data analytics and loT-based data collection systems
in renewable energy forecasting. With the integration of
smart sensors and real-time weather monitoring
systems, predictive models can process large-scale
datasets efficiently. Studies have also compared
traditional time-series techniques such as ARIMA with
advanced deep learning architectures, concluding that
deep learning models generally  outperform
conventional statistical approaches in handling non-
linear and complex energy patterns. Furthermore,
ensemble learning methods that combine multiple
algorithms have been shown to enhance prediction
stability and reduce forecasting errors.

Recent literature also highlights the role of cloud
computing and edge computing in managing renewable
energy data and enabling scalable predictive systems.
The use of optimization techniques alongside prediction
models helps in better energy scheduling, load
balancing, and minimizing power losses. Despite
significant advancements, challenges remain in
handling data variability, seasonal fluctuations, and
uncertainty caused by climate change. Therefore,
ongoing research focuses on improving hybrid Al
models, enhancing real-time adaptability, and
increasing prediction accuracy to support sustainable
energy management systems.

III. EXISTING SYSTEM

The existing systems for renewable energy prediction
primarily rely on traditional statistical methods and
basic machine learning techniques to forecast energy
generation from solar and wind sources. These systems
use historical weather data such as temperature, solar
irradiance, humidity, wind speed, and atmospheric
pressure to estimate future power output. Most early
forecasting models were based on time-series
techniques like ARIMA (Auto-Regressive Integrated
Moving Average) and linear regression models. While
these approaches are simple and computationally
efficient, they often struggle to handle non-linear
patterns and sudden weather fluctuations that directly
impact renewable energy production.

In solar energy forecasting systems, predictions are
typically generated using historical photovoltaic (PV)
output data combined with meteorological parameters.
Similarly, wind energy forecasting systems depend on
past wind speed measurements and turbine performance
data. Some systems also integrate data from on-site
weather stations or public meteorological databases.
However, many existing models operate in a centralized
manner and lack real-time adaptability.

More advanced existing systems incorporate machine
learning algorithms such as Artificial Neural Networks
(ANN), Support Vector Machines (SVM), and Random
Forest models. These models improve prediction
accuracy compared to traditional statistical approaches.
However, they often require large datasets for training
and may suffer from overfitting or reduced performance

when applied to different geographic locations.

IV. PROPOSED SYSTEM

The proposed system introduces an advanced data-
driven approach to understanding and forecasting the
adoption wind and hydropower. basic machine learning
to analyze multiple real-world factors at once. These
include installation and maintenance costs government
incentives technological availability public
environmental awareness and regional climate
conditions. By combining all these elements the system
becomes capable of identifying deeper patterns that
influence the rate at which different communities shift
toward renewable energy. This multi-factor analysis
makes predictions more accurate realistic and suitable
for practical decision-making.
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To achieve this the proposed system collects datasets
from various regions and processes them using
algorithms such as Linear Regression Decision Trees
and Random Forest models. adoption trends and
generate forecasts for future years. One of the major
advantages of this method of prediction is that it can
properly align itself with the variations in regions for
example where wind can blow steadily will behave in a
different to adoption than where there aren't many
sources of renewables.

Besides predicting the trend of adoption the system also
makes a comparison with the conventional usage of
fossil fuels to portray the benefits related to the
environment economy and sustainability. The provide
clarity and understandability so that the output of the
system can be beneficial to policymakers organizations
environmental institutions and students. The system can
be scalable so that the addition of any dataset other
sources of renewable energy and even advanced
predictive models will be possible.
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V. EXPERIMENTAL RESULTS

The experimental evaluation of the predictive modeling
system was conducted using historical solar and wind
energy datasets collected from meteorological sources
and renewable energy plants. The dataset included
parameters such as temperature, humidity, wind speed,
atmospheric pressure, and solar irradiance. The data was
preprocessed through normalization, missing value
handling, and feature selection techniques before model
training.

To assess performance, multiple models were
implemented and compared, including ARIMA (time-
series model), Support Vector Machine (SVM),
Artificial Neural Network (ANN), and Long Short-
Term Memory (LSTM). The dataset was divided into
80% for training and 20% for testing. Performance
metrics such as Mean Absolute Error (MAE), Root
Mean Square Error (RMSE), and R-squared (R?) were
used to evaluate prediction accuracy.

RenewableVision Al
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The experimental results showed that traditional
statistical models like ARIMA performed adequately
for short-term forecasting but struggled with nonlinear
weather variations. Machine learning models such as
SVM and ANN demonstrated improved prediction
accuracy compared to ARIMA. However, the LSTM
model outperformed all other models due to its ability
to capture temporal dependencies and sequential
patterns in renewable energy data.

For solar power prediction, the LSTM model achieved
higher accuracy with lower RMSE and MAE values
compared to ANN and SVM. Similarly, in wind energy
forecasting, LSTM provided better stability and reduced
prediction error during fluctuating wind conditions.
Ensemble approaches combining ANN and LSTM
further enhanced forecasting reliability.
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The results also indicated that incorporating real-time
weather parameters significantly improved model
performance. When additional environmental features
were included, the R? wvalue increased, indicating
stronger correlation between predicted and actual
energy output.

37.62K

Matorcad Trends A Stetistical Forecmt

Overall, the experimental findings confirm that deep
learning-based predictive models provide more accurate
and reliable renewable energy forecasting compared to
traditional  statistical approaches. The system
demonstrates ~ improved  adaptability,  reduced
forecasting error, and better support for energy
management and grid stability.
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VI. CONCLUSION

The Renewable Energy Adoption Prediction System
demonstrates how data analytics and machine learning
techniques can be effectively utilized to analyze and
forecast the transition toward clean and sustainable
energy sources. By examining key factors that influence
renewable energy adoption—such as installation costs,
government incentives, public awareness, technological
availability, and local climatic conditions—the system
provides a structured understanding of the conditions
that enable successful renewable energy deployment.
Through the application of predictive modeling, the
system supports the generation of future adoption
forecasts, allowing users and stakeholders to visualize
the potential utilization of renewable energy resources.
These forecasts assist decision-makers in evaluating
feasibility, planning infrastructure investments, and
identifying long-term sustainability —opportunities.
Overall, the system serves as a data-driven decision-
support framework that enhances strategic planning and
promotes informed adoption of renewable energy
technologies.

The project insists that the approaches should be data-
driven aimed at overcoming real-world environmental
problems. The result of this forms a very important basis
in that it allows policy to be formulated and optimizes
benefit. The system allows users to interpret forecasts
through easy-to-read graphical representation thus
making it easy to use and access for students researchers
and organizations working in sustainability initiatives.

Conclusion The project has successfully met the aim
of developing a useful intelligent tool that shall support
the world moving forward with clean energy. This
project provides growth potential whereby it can include
more advanced models. It not only educates one about
the current state of energy but helps in creating a
sustainable and environmental future.
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