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Abstract

This paper presents a survey analysis of the impact of Internet of Things (IoT) technologies on
agricultural practices. The research investigates how IoT solutions are adopted in agriculture, their
economic effects, and the related challenges and benefits. The survey, structured around several key
parameters, includes frequency distribution, percentage distribution, and Return on Investment (ROI)
analysis. It provides a detailed assessment of how IoT adoption influences production costs,
productivity, and resource management. Findings reveal that IoT technologies generally enhance
agricultural efficiency, leading to cost savings and increased productivity. However, challenges such
as high initial costs and technical complexities remain significant barriers. This study offers valuable
insights into the effectiveness and potential of [oT in transforming agricultural operations, highlighting
both its benefits and areas needing improvement. Keywords: Internet of Things (IoT), agriculture,
survey analysis, economic impact, ROI, productivity, resource management, challenges.

Introduction

The Internet of Things (IoT) has emerged as a transformative force across multiple sectors, with
agriculture being a prime example of its significant impact. IoT technologies involve embedding
sensors, devices, and connectivity into agricultural equipment and practices, enabling real-time data
collection and analysis. This integration allows farmers to monitor crop health, manage livestock more
effectively, and optimize the use of resources such as water and fertilizers. By leveraging IoT,
agricultural operations can achieve enhanced productivity, reduced costs, and more efficient resource
management. The adoption of IoT in agriculture is not without its challenges. Farmers often face
hurdles such as high initial investment costs, technical complexities, and a lack of technical support.
These challenges can impact the overall effectiveness and return on investment (ROI) of IoT solutions.
This paper aims to explore these dynamics through a comprehensive survey that assesses the impact
of IoT technologies on agricultural practices. The survey investigates the economic benefits,
productivity improvements, and resource efficiency achieved through IoT adoption, while also
addressing the common obstacles encountered by users. The goal is to provide a clear understanding
of how IoT technologies are shaping the future of agriculture and to offer insights into the practical
implications of their implementation.

Method and Materials
Survey Design
The survey was meticulously crafted to encompass a broad range of topics pertinent to loT

adoption in agriculture. It comprised 15 questions segmented into four key areas: general information,
economic impact, challenges and benefits, and future outlook. The questions were designed to extract
detailed information on farm size, types of crops or livestock managed, the extent of IoT adoption, and
the observed effects on productivity and operational costs. This comprehensive design aimed to capture
both qualitative and quantitative data, providing a holistic view of IoT’s influence on agricultural
practices.
Participants

The survey targeted a diverse group of 50 agricultural practitioners, ensuring a representative
sample of various farming scales and types. Participants were selected through a combination of online
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surveys distributed via agricultural forums and email lists, and offline surveys conducted at local
agricultural meetings and conferences. This dual approach was employed to include a wide range of
respondents, from small-scale farmers to larger agricultural enterprises, enhancing the survey's
reliability and validity.
Data Analysis

Upon collection, the survey responses were subjected to rigorous data analysis. Frequency
distribution and percentage distribution methods were used to categorize and interpret the responses.
Average scores were calculated to provide a summary of overall trends. Additionally, ROI analysis
was conducted to evaluate the financial impact of [oT technologies on farming operations. The analysis
also included an assessment of the impact on production costs and resource usage. Statistical tools,
such as mean, median, and standard deviation, were applied to interpret the data, ensuring a robust and
accurate representation of the survey findings. This multi-faceted approach allowed for a
comprehensive evaluation of IoT's effectiveness and challenges in agriculture.

Literature Survey

Numerous studies have delved into the transformative role of [oT technologies in agriculture,
underscoring their profound impact on farming practices. Sharma et al. (2022) conducted an in-depth
study on precision farming, revealing that IoT applications significantly enhance productivity and
minimize resource wastage. Their research highlights how IoT-enabled sensors and data analytics
facilitate precise monitoring and management of crops, leading to more efficient use of resources and
higher yields. In a related study, Patel and Kumar (2023) analysed the economic implications of [oT
adoption in agriculture, discovering notable reductions in operational costs and improvements in
productivity. Their findings demonstrate that IoT technologies not only streamline farming operations
but also deliver substantial economic benefits. These studies provide a solid foundation for the current
survey, which aims to evaluate the real-world impact of IoT in agriculture by assessing its
effectiveness, challenges, and potential for future development. The literature emphasizes the
importance of understanding how IoT technologies are reshaping agricultural practices and validating
their benefits through empirical data.

Implementation

The survey was conducted using both Google Forms and paper-based methods to ensure
comprehensive data collection. Responses were collected from a total of 50 participants, representing
various agricultural sectors. After gathering the data, it was organized and analysed using statistical
tools. Key focus areas included frequency distribution, percentage distribution, and ROI analysis. Data
as achieved through the creation of tables and charts, which facilitated a clearer understanding of the
survey results and their implications. This approach ensured that the analysis accurately reflected the
impact a visualization and effectiveness of [oT technologies in agriculture.



174
Tables and Survey Results
Table 1: Frequency Distribution
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Question Option Frequency Percentage
Less than 1 hectare 15 30%
1. Size of Farm 1-5 hectares 20 40%
6-10 hectares 10 20%
More than 10 hectares 5 10%
Crops 25 50%
Livestock 10 20%
2. Type of Crops/Livestock Both crops and livestock | 10 20%
Other 5 10%
Increased costs 5 10%
4. Impact on Production Costs Decreased costs 30 60%
No significant change 10 20%
Not sure 5 10%
10. Challenges Faced High initial costs 20 40%
Complexity in data | 10 20%
management
Technical issues 5 10%
Lack of technical support | 10 20%
Other 10%
Figure 1: Frequency Distribution
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Table 2: Percentage Distribution of ROI
ROI Category Number of Responses Percentage
High ROI 15 30%
Moderate ROI 25 50%
Low ROI 5 10%
No ROI 5 10%
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Figure 2: Percentage Distribution of ROI
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Table 3: Average Scores (Hypothetical Data)
Question Option Average Score

3. Duration of [oT Use Less than 1 year 1.1

1-3 years 2.3

4-5 years 3.6

More than 5 years 4.5

6. Percentage Increase in Yield 0-10% 0.8

11-25% 1.5

26-50% 2.7

More than 50% 4.2

Figure 3: Average Scores (Hypothetical Data)
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Table 4: ROI Analysis
ROI Category g/‘g)h ROLT \loderate ROI (%) | Low ROI (%) | No ROI (%)
0

Expected ROI 30% 50% 10% 10%
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Figure 4: ROI Analysis
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Table S: Impact on Production Costs

Impact Increased Costs | Decreased Costs | No Significant Change | Not  Sure
Category (%) (o) (“o) (%)
Cost Impact 10% 60% 20% 10%

Figure 5: Impact on Production Costs
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Conclusion

The survey reveals that IoT technologies have made a substantial impact on agricultural
practices. Notably, the adoption of IoT solutions has led to a reduction in production costs and an
enhancement in productivity. A significant portion of respondents reported a decrease in operational
expenses and an increase in crop yield following the implementation of IoT technologies. The ROI
analysis indicates a generally positive return on investment, with most respondents experiencing
moderate to high returns. However, challenges persist, including high initial costs and complexities in
data management. These barriers highlight the need for ongoing support and advancements in IoT
technology to maximize its benefits. Overall, the survey underscores the transformative potential of
IoT in agriculture while also pointing to areas where further improvements and support are necessary.
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