Fosnend
um& International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 10 Issue: 05 | May - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

Solar Energy Service Sales Analysis

Ms. Devashree Marotkar!, Raj Arora? , Awanti Dumbhare?,
Jayant Bhoyar* , Utkarsha Sakure’
! Head of Department, Department of Electronics Telecommunication Engineering , G H Raisoni Collage of
Engineering & Management , Nagpur, Maharashtra

2 Supervisor, Aldex Energy Pvt Ltd, Gurugram, Haryana

3435Student, Department of Electronics & Telecommunication Engineering , G H Raisoni Collage of
Engineering & Management , Nagpur, Maharashtra

Abstract

As solar energy adoption continues to grow, companies need smarter, data-driven ways to make decisions. This project,
Solar Energy Service Sales Analysis, focuses on studying real sales data to find useful insights that can help businesses
improve their performance. Instead of just looking at raw data, the aim was to transform it into meaningful information
that supports better planning and daily operations. During the analysis, clear patterns were identified, such as factors
influencing revenue, customer behavior , and the performance of different regions. These insights help businesses plan
resources more effectively and design targeted marketing strategies. Rather than relying on assumptions, companies can
now make decisions based on actual data. The project also highlights the importance of data analytics in the solar
industry. It not only helps businesses understand their current performance but also allows them to predict future trends.
With a better understanding of what works and what doesn’t, companies can grow more efficiently and make informed
choices.

Overall, this project shows that in a fast-changing field like solar energy, businesses that invest in data analysis will
have a strong advantage. They can make quicker, smarter decisions and build a more sustainable future.
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1. Introduction

We are living in a time where moving to clean energy is not just an option but a necessity. Solar power has become one
of the most practical and commonly used solutions, whether in homes, offices, or large industries. It helps reduce carbon
emissions, lowers dependence on fossil fuels, and provides reliable energy. As the solar industry grows, it also generates
a large amount of data, including sales records, service details, and customer information. The main challenge is how
to use this data effectively. This is where data analytics becomes important. When sales data is properly analyzed , it
provides valuable insights about customer needs, popular services, regional performance, and revenue trends. For solar
companies, this information helps them move from simply reacting to changes in the market to planning ahead with
confidence.

This project, Solar Energy Service Sales Analysis, is based on that idea. It focuses on analyzing real solar service sales
data by cleaning, organizing, and presenting it in a clear and meaningful way. The project mainly looks at factors
affecting revenue, customer behavior, and sales performance across different regions. The results go beyond simple
charts and numbers. The project shows that using data-driven methods can greatly benefit the renewable energy sector.
It helps companies predict demand more accurately, plan better strategies, and improve overall performance. As the
solar industry continues to grow, businesses that use their data wisely will not only keep up but also lead the market.
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2. Literature review

O Shruti Kalra et al. (2024)

In their study on residential solar energy, Kalra and her team explored how Al and machine learning can improve the
performance and reliability of solar systems. Instead of waiting for problems to occur, their models could predict energy
output and identify possible equipment issues early. This helps reduce downtime, lower maintenance costs, and keep
systems running smoothly. Their research clearly shows the benefit of using smart technology in regular solar service
operations.

0 M. K. Sharma et al. (2024)

Sharma and the team focused on predicting how much solar energy will be produced and at what time. They used
machine learning methods like Random Forest and Gradient Boosting, which performed better than traditional
forecasting techniques in terms of accuracy and consistency. For businesses, this level of accuracy supports better
planning, efficient use of resources, and more confident decision-making in solar energy management.

ORaphael 1. Areola et al. (2024)

Areola and colleagues also found that traditional forecasting methods are not enough for the growing needs of the solar
industry. Their study showed that machine learning models provide more accurate predictions of solar power generation.
They also highlighted that better predictions lead to better decisions and more efficient use of resources. As the
renewable energy sector expands, their research suggests that machine learning will become essential rather than
optional.

3. Problem Statement

0 The company currently does not have a clear understanding of which services Installation, Maintenance, or
Monitoring—generate the most revenue. Without this insight, it becomes difficult to create effective strategies, and
decisions often rely on assumptions instead of data.

[ There has been limited analysis of different system types such as Residential, Commercial, and Industrial. Because
of this, it is unclear which segment contributes the most to installations and overall business growth.

[0 The organization is unable to clearly identify which states or regions are performing the best. This makes it
challenging to allocate resources efficiently and decide where to focus future expansion.

O There is no proper analysis of revenue and installation trends over time. As a result, it becomes difficult to identify
seasonal patterns or long-term growth opportunities, which affects better planning.

O The relationship between customer satisfaction (measured through system ratings) and repeat business is not well
understood. This makes it harder to develop strong customer retention strategies.

O The lack of a centralized analytics dashboard creates difficulties for stakeholders. They are unable to easily monitor
key performance indicators, identify issues early, or make confident, data-driven decisions.

4. Proposed System

O The main goal of this project is to analyze solar service business data and find useful insights. By studying sales and
service records, it aims to identify patterns and opportunities that can improve overall business performance.
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O Another objective is to support management with data-based decisions instead of relying only on assumptions. When
decisions are made using real data, planning becomes more accurate, daily operations improve, and results are more

effective.

0 Raw data in spreadsheets or databases is not very useful on its own. This project focuses on converting that data into
simple and clear reports and dashboards, making it easier to track progress and manage business activities.

[J The analysis also helps compare different services and regions. It identifies which services generate the most revenue,
how customers behave, and which areas are performing well or need improvement.

[J Lastly, the project highlights the importance of data analytics in the renewable energy sector. It shows that by using
the right tools and methods, solar companies can make better decisions, improve efficiency, and achieve long-term

growth.

5. Flow Chart
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6. Working

The Solar Energy Service Sales Analysis project follows a clear and structured process to turn raw data into useful
insights for better decision-making. It begins with understanding the main business problems, such as identifying the
most profitable services, analyzing customer behavior, and evaluating performance across different regions. This step
ensures the project stays focused on important goals.

Next, the data is collected and cleaned using Python. This involves handling missing values, removing duplicate records,
and correcting inconsistencies to make the data reliable. After cleaning, Exploratory Data Analysis (EDA) is performed
to understand patterns, trends, and relationships within the data.

Once the data is prepared, it is organized into an SQL database. Proper structuring allows the data to be stored in a clear
and logical format, making it easier to query. SQL is then used to calculate key metrics such as total revenue, number
of installations, service performance, and regional sales analysis.

After this, the processed data is connected to Power BI to create an interactive dashboard. This helps stakeholders easily
understand the data through charts, graphs, and maps. With the help of filters, users can explore the data and identify
trends over time.

Finally, all insights are documented in a detailed report along with useful recommendations. The results are presented
using Gamma Al for clear communication, and all project files including datasets, code, and documentation—are
uploaded to GitHub for proper organization and future use. Overall, this process helps solar businesses use data
effectively to make informed and strategic decisions.

7. Software

0 Excel:

Microsoft Excel was used as the starting point for handling the data in this project. It provided a simple and familiar
platform to enter, organize, and manage the dataset. Tasks like sorting, filtering, and formatting were done to keep the
data consistent. Excel also helped in cleaning the data by filling missing values, removing duplicates, and standardizing
entries. Basic formulas were used for initial calculations and checking accuracy. After this step, the dataset was clean
and ready for further analysis in Python and SQL.

(1 Python:

Most of the data preparation and analysis was done using Python in Jupyter Notebook. The process included cleaning
the data by handling missing values, removing duplicates, and fixing errors. The data was then transformed by adjusting
formats and selecting important features. Using libraries like Pandas, Matplotlib, and Seaborn, exploratory analysis was
performed to identify patterns in customer behavior, service demand, and revenue trends. This step helped structure the
data and generate early insights.

0 SQL:

SQL was used to analyze the structured data after it was stored in a database. Various queries were written to filter,
group, and combine data, making it easier to study large datasets. This helped identify key insights such as top customer
segments, popular services, and regional performance. Important metrics like total revenue, average service cost, and
service contribution were also calculated. SQL made it possible to turn raw data into meaningful information for
decision-making.

(1 Power BI:
Power BI was used to present the final results through an interactive dashboard. The processed data from SQL was

visualized using charts, graphs, and maps, making it easy to understand. The dashboard highlighted important insights
such as revenue distribution, regional performance, and customer segmentation. Filters and slicers allowed users to
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explore the data easily. Key performance indicators like total revenue, number of installations, and average service cost

were clearly displayed, helping stakeholders quickly understand business performance and make better decisions.

8. Result
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9. Conclusion

Fig. Power Bi Dashboard

The Solar Energy Service Sales Analysis project shows how useful raw data can become when it is managed
properly. By using tools like Power BI, PostgreSQL, Python, and Microsoft Excel, the project improves data

quality, automates repetitive tasks, and reduces the time needed to create reports. This helps decision-makers

access information quickly and act with greater confidence.
Another important benefit of the project is its ability to identify possible system faults and performance

issues early. By using trend analysis and predictive methods, problems can be detected before they become

serious. This allows timely maintenance, reduces downtime, and helps solar systems operate more efficiently

over time.
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