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Abstract

Drones, or unmanned aerial vehicles (UAVs), have the capacity to bring about a revolution in agriculture
as they can effectively address various challenges such as labor shortages, high input costs, difficulties in
detecting diseases in crops etc. Despite their potential benefits, the majority of farmers are still unaware
of this technology, and a significant number of them are hesitant to integrate it into their agricultural
practices. This study focused on examining the level of awareness and adoption of agricultural drones
among farmers in the Alappuzha district of Kerala. The study involved 120 farmers who participated in a
survey. The data collected from the survey was analyzed to determine the extent of awareness and
adoption of agricultural drones. The study also give preliminary understanding of relationship between
demographic factors, such as age, education, and farm size on the awareness and adoption of drones and
the main challenges and obstacles faced by farmers in adopting drone technology for agricultural-
purposes. From the study it was found out that 70.83% of farmers were aware of agricultural drones and
22.5% are adopters. Lack of technical knowledge, non-availability of drones and unsynchronized farming
practices are the major reasons for not adopting drones.
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Introduction

Drones commonly referred to as unmanned aerial vehicles (UAVS) and micro aerial vehicles
(MAVs) were employed to photograph unmanned airplanes that operate over long distances
for purposes of surveillance and weapon deployment. For almost 150 years, the Austrians have
been acknowledged as the forerunners of drone technology since 1849, when they pioneered
the development of explosive-filled balloons for military use. This groundbreaking
achievement has earned widespread recognition and acclaim . Drones have the capacity to
fly over long distances, navigate confined spaces, and operate without a pilot on board. They
can also gather information from various angles using different sensors, often for extended
periods and continuously M. Recently drones have expanded their applications beyond their
traditional uses, and one notable area is in commercial activities, specifically agriculture.
Drones are becoming increasingly valuable tools for precision farming. The integration of
UAVs (Unmanned Aerial Vehicles) in agriculture shows great potential, especially in
accurately predicting agricultural yields through the collection of spatial data. Agricultural
drones have the capability to provide real-time images and sensor data from farm fields that
are challenging to access quickly on foot or by traditional vehicles . Unmanned aerial
vehicles provide farmers with a comprehensive and detailed aerial view of their fields,
allowing for improved inspection. This bird's-eye perspective enables farmers to identify
various issues on their farms, including irrigation problems, soil variations, fungal and pest
infestations, changes in climate, and the presence of weeds and insects ™. Furthermore,
agricultural drones are considered among the most cost-effective and efficient methods for
regularly monitoring crops and assisting in crop health detection. This capability enables
farmers to promptly respond to issues and locally enhance crop conditions by applying
fertilizers or insecticides as needed . Different types of agricultural drones are available. The
first variant is the multi-rotor, which represents the most straightforward drone form used for
aerial photography in farming. These drones offer precise control over their photography
positions, resulting in more accurate outcomes. The second type is the fixed-wing rotor drones,
featuring a wing-like structure and a distinct take-off method from other drones. The third
category comprises single rotor helicopter drones characterized by larger rotor blades, leading
to higher efficiency compared to other drone types.
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These drones have significant advantages in agricultural
applications. Lastly, there are fixed-wing hybrid VTOL
(Vertical Takeoff and Landing) drones that combine features
of both traditional UAVs and the ability to hover in one
position [,

The utilization of agricultural drones is on the rise among
Indian farmers due to their transformative potential in farming
practices. Moreover, the Indian government is actively
endorsing drone usage in agriculture and has implemented
various policies to incentivize and facilitate their integration.
In Kerala, farmers have begun embracing this cutting-edge
technology, particularly for fertilizing paddy fields through
drone spraying. Even Panchayats in the state are initiating
projects to assist farmers in adopting drones, leading to time
and labor savings. However, at present, there is limited
information regarding the farmers' awareness and adoption of
agricultural drones.

This study focused on the awareness and adoption of
agricultural drones among farmers in Alappuzha district of
Kerala and how different demographical characteristics affect
the awareness and adoption rate of agricultural drones.

2. Materials and Methods

2.1 Study area

The research gathered information through a survey
administered to farmers residing in Kerala's Alappuzha
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district. The agricultural sector in Alappuzha predominantly
relies on traditional farming practices, which has hindered the
widespread adoption of modern agricultural technologies.
Additionally, a significant challenge faced by the farmers in
the region is the scarcity of labour. Agricultural drone
adoption can overcome major problems faced by farmers in
this area. Convenience sampling method was used for this
study. Samples were taken from four taluks in the district,
namely Kuttanad, Cherthala, Chengannur and Ambalappuzha,
with data collected from 30 farmers in each taluk, resulting in
a total of 120 farmers.

2.2 Tools for analysis

Simple percentage analysis, Chi square test and Garrett
ranking were used in analyzing the data collected from survey
for this study. Percentage analysis is used to analyse the
demographic characteristics of farmers in Alappuzha district.
Chi square test is used to determine relationship between
farmer’s awareness with their education and farm size with
adoption as well as awareness of agricultural drones. Garrett
scoring technique was used to analyse the constraints in
adopting agricultural drones.

3. Results and Discussion
3.1 Demographic characteristics

Table 1: Demographic characteristic of respondents

Sl. No Particulars No. of respondents (n=120) | Percentage
Gender
1. Male 88 73.33
Female 32 26.67
Age
20-30 15 12.5
2. 31-40 20 16.66
41-50 37 30.83
Above 50 48 40
Educational status
No formal schooling 0 0
3 Primary School 31 25.83
' Secondary school 48 40
Higher secondary school 26 21.66
Graduate 15 12,5
Farm size
Below lacre 14 11.67
4 1<3acre 39 32.5
' 3 <6 acre 26 21.67
6 <9 acre 29 24,17
Above 9 acre 12 10
Annual income
Below 1 Lakh 73 60.83
5. 1-5 Lakh 35 29.16
5-10 Lakh 10 8.33
Above 10 Lakh 2 1.66
Years of farming experience
Below 5 years 3 25
6. 5—15 Years 27 22.5
15— 25 Years 48 40
Above 25 Years 42 35

Table.1 revealed that the majority of the respondents were
male (73.33%), and 26.67% were female. In terms of age, the
farmers were distributed as follows: 12.5% were between 20-
30 years, 16.66% between 31-40 years, 30.83% between 41-
50 years, and 40% were above 50 years old. In educational
status, 25.83% of respondents had primary schooling, 40%

had secondary schooling, 21.66% had higher secondary
schooling, and 12.5% were graduates. The farm size varied,
with 11.67% having below 1 acre, 32.5% owning 1 to less
than 3 acres, 21.67% owning 3 to less than 6 acres, 24.17%
owning 6 to less than 9 acres, and 10% owning above 9 acres.
Regarding annual income, 60.83% had an income below 1
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lakh, 29.16% had an income between 1-5 lakhs, 8.33% had an
income between 5-10 lakhs, and 1.66% had an income above
10 lakhs. The farming experience of the respondents varied,
with 2.5% having below 5 years of experience, 22.5% having
5-15 years of experience, 40% having 15-25 years of
experience, and 35% having above 25 years of experience.

3.2 Association between education and awareness

Education level of farmers always had an influence on

awareness about new technologies that can be implemented in

agriculture

The research hypothesis is

Ho: There is no significant relationship between education
level of farmers and awareness about agricultural drones

Ha: There is a significant relationship between education level
of farmers and awareness about agricultuaral drones.

Table 2: Education level and awareness cross tabulation

Awalreness.l_otal
Yes | no

- Count 19 (12 31

Primary Expected Countl 22 | 9 | 31

Secondar Count 30 |18 48

. | y Expected Count] 34 | 14 | 48

Education Level

Higher secondary Count 22 | 426

Expected Count| 18.4 | 7.6 | 26

Count 14 (1|15

Graduate Expected Count| 10.6 [4.4| 15

Total Count 85 | 351120
Expected Count| 85 | 35| 120

¢ value = 9.046 P value = 0.029"

From table 2 it can be inferred that the chi-square value is
9.046 and P value is less than 0.05. The results of the chi-
square test indicates that the education level of farmers have
significant relationship with agricultural drones awareness.

3.3 Association between age and awareness

The rapid adoption of innovative technologies is more

pronounced among younger individuals. Analyzing how age

affects awareness can assist in the development of targeted

educational programs and outreach strategies.

The research hypothesis is

Ho: There is no significant relationship between age of
farmers and awareness about agricultural drones

Hi: There is a significant relationship between age of
farmers and awareness about agricultural drones

Table 3: Age and awareness cross tabulation

Awareness Total
Yes no

Count 14 1 15

20-30 Expected Count 106 | 44 15

Count 17 3 20

Ade 31-40 Expected Count 142 | 5.8 20

S Count 22 | 15 | a7

Expected Count 26.2 | 10.8 37

Count 32 16 48

Above 50 Expected Count 34 14 48
Total Count 85 35 120
Expected Count 85 35 120

2 value = 8.339 P value = 0.040"

From table 3 it can be inferred that the chi-square value is
8.339 and P value is less than 0.05. The results of the chi-
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square test indicates that the age have significant relationship
with awareness about agricultural drones.

3.4 Adoption of agricultural drones

Farmers were classified into three groups based on their
adoption behavior towards agricultural drones. The first
category includes adopters, who are actively using drones for
farming practices. The second category comprises prospective
adopters, who were aware of agricultural drones and express a
willingness to adopt them. The third category is non-adopters,
who showed no interest in utilizing drones for agricultural
purposes.

Table 4: Categories of adopters of agricultural drones

Category |Current adoptersProspective adoptersiNon adopters

No of 27 36 57
respondents

number of respondents

m no of respondents 57

Current adopters Prospective adopters non adopters

Fig 1: Adoption of agricultural drones among farmers

3.5 Association between Farm land holdings and adoption

According to Pivoto et al., (2019) the adoption of agricultural

drones are greatly influenced by farm size 3. Pierpaoli et al.,

(2013) found out there is a positive relationship between farm

size and precision farming adoption 14,

The research hypothesis is

Ho: There is no significant relationship between farm size
and adoption of agricultural drones

Hi: There is a significant relationship between farm size and
adoption of agricultural drones

Table 5: Association between Farmland holdings and adoption

Adoption Total
Yes no
Count 1 13 14
Below1ACre| b octed Count | 345 |10.85| 14
Count 3 35 38
1<3Acre | ¢ nected Count | 855 |29.45| 38
Farm Count 5 21 26
size 3<6 Acre Expected Count 5.85 [20.15| 26
Count 11 19 30
6<9ACre | £ nected Count | 675 |23.25| 30
Above 9 Count 7 5 12
Acre Expected Count 2.7 9.3 | 12
Total Count 27 93 | 120
Expected Count 27 93 | 120
¥ value = 18.99 P value = 0.0007*

From table 5 it can be inferred that the chi-square value is
18.99 and p-value is less than 0.05. The results of the chi-
square test indicates that the farm size of farmers have
significant relationship with adoption of agricultural drones.
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3.6 Constraints in adopting agricultural drones
There are different factors that influence farmer’s adoption of
agricultural drones. The factors are ranked by each farmer
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those who have awareness about agricultural drones. And
according to Garret mean score they are ranked to find out

which factor is the major hindrance in adoption.

Table 6: Factors constraining adoption

Sl. Factors Rankscalevalue | I | 11 [ HI]|IV]V |VIVII Total Garett mean Rank
No X 78 | 66 | 57 |150]|43]|34|22| score score
F 9 [ 10|15 ]19|15|12|5 85
! High initial cost Fx 702660855 050645408110 4330 baglol IV
. F 24126 |14)10/9]2]0 85
2 Lack of technical knowledge Fx 18721716 798 50038768 0 | 5341 67.6076 |
. F 25121112 |10|11|5 |1 85
3 Drones are not accessible Fx 19501386 634 500473170 22| 5185 65.6329 I
. . F 314 1]10|9]20|17]|22 85
4 Maintenance and repair issues Fx 23412641570 150860578484 3440 43.5443 VI
. F 4 | 6| 8 |12]|14]|20(|21 85
5 Government regulations Fx 31213961456 600602680462 3508 44.4051 \Y%
. . . F 16 | 1520 |15] 9 |10| O 85
6 Non uniformity of farming Fx 1248 990 1140750387340 0 | 4855 61.4557 1l
7 Compact ability issues with local crops and farming F 4 13 ]|6 |10|7[19(36 85 39.1266 VI
practices Fx 312|198|342 500301646(792] 3091 '
F — Frequency, x — Garret score
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