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Abstract The agricultural sectors in India and abroad
have been affected extensively due to the Covid-19
pandemic. It is necessary to provide solutions for the
availability of resources, controlling the cost, quality in
production, transparent food supply, fulfilling demand, and
removing intermediaries. The structural reforms in the
agricultural sector by adopting emerging technologies,
especially blockchain technology (BCT) and the robotics
automation process, are inevitable during the pandemic
and future development. To study the impact of blockchain
on the Agriculture sector, the farmer's level of awareness of
the blockchain technology, its methodological influence,
the inclination of farmers to adopt the technology in their
farming, and agri-related activity are vital. This paper aims
to explore the opportunities of BCT in expanding the
agriculture sector, ascertain the awareness and intensity of
farmers' knowledge of the effect of BCT, and develop the
mean difference in the opinion of the farmers towards the
utilization of BCT in the relevant field of agriculture. A
structured interview schedule was administered with 360
sample farmers from the Delta regions of three states
located in the southern part of India, such as Andhra
Pradesh, Karnataka, and Tamilnadu, using a purposive
sampling technique intending. Irrespective of the age,
gender, land capacity, possession, education level, learned
procedures, and abundant experience helped the farmers
demand a new technology interface to improve their
income level and register their sustainability.

Keywords Agriculture, Blockchain, COVID-19,

Farmer, Food Supply, Pandemic, Security, Technology

1. Introduction

Blockchain — the buzzword of the digital technology
world, benefits the various sectors, including banking,
finance, healthcare, education, public administration,
logistics, agriculture, etc. Agriculture industry has an
increasing number of challenges that we must address
immediately such as weather information, updated demand,
and supply of farming product, quality of seeds and
fertilizers, government subsidies for agri-loans, etc.
Blockchain (BC) can potentially transform the farming
sector significantly totally from cultivation to marketing
the products. BCT provides many opportunities to the
agriculture industry by way of smart farming. The
agriculture industry is worth over USD 2.4 trillion globally
and has over one billion people engaged in this sector
worldwide [1]. There is more possibility for creativity now
than ever before. The benefits of BCT in the agriculture
sector are many. Improvement in food safety, quality
control, supply chain traceability, increased efficiency for
farmers, fair payments in agriculture processes is a few of
them Monitoring, recording, and maintaining various
activities and functions of agriculture are essential for
safeguarding the farmers, better consumer service,
effective agricultural financing system and balancing the
demand and supply of the economy. It helps the farmers



214

and government forecast the market of farming products
and pave the way for the development of new products.
This way, it allows agriculture to prepare for the future.
Most of these take time to create and maintain and be
error-free. If we transact today, the transaction will occur
immediately, but the settlement will happen later. For
example, if the farmer sells a commodity today or buys
fertilizers today, he can sell instantly, but the payment will
take time. If he wants to sell the items produced, the
interaction will be done quickly. However, the other
payment process will take time and sometimes involve
consumers, bankers, insurers, suppliers, and governments.
Each party maintains its ledger at every stage and is not
privy to the other parties' ledgers. This transaction makes
the whole process slow and insecure as only each person at
each level is privy to their ledger data. On the other hand, if
we record the same transaction in the blockchain, details
such as price, commodity produced, and ownership, would
be recorded, verified, and settled within seconds across all
levels.

2. Review of Literature

Although blockchain is a promising technology for
securing the food supply chain, there are still several
challenges and obstacles to its wider adoption among
farmers and food systems [2]. Farmers should upskill by
establishing, developing, and managing interpersonal
connections with employees and developing a dependency
on Robotics Artificial Intelligence & Automation system
and blockchain technologies to remain employable. This
will affect their employability for new and unique
agricultural occupations [3]. On the consuming side, the
impact of the Covid-19 outbreak on consumer behaviour
appears to be comparable across three Covid-19 infected
regions: red, green, and orange. During this period, 46%,
52%, and 34% of consumers in the red, orange, and green
zones reported no access to markets, while 73%, 80%, and
73% said a rise in food costs [4]. More than 90% of
customers have changed their buying habits. As the
pandemic outbreak affects the world food supply, the
government's position becomes more critical. The
government should dramatically increase spending on
social programmes and develop new short and
medium-term measures to safeguard and defend the
livelihoods of millions of people who work in agriculture.
To overcome this food supply problem, we can use
blockchain technology to manage the supply chain and
production. The market for blockchain technologies in
agriculture is predicted to increase from USD 41.2 million
in 2017 to roughly USD 430 million in 2023, reflecting a
remarkable 47.8% compound annual growth rate [5].
Although recent efforts to integrate BCT into the farming
sector have been undertaken, many hidden potentials
remain [6]. Because of decentralised and distributed BCT
features, farmers can improve their agri-foods management
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with better traceability and transparency. After digitally
monitoring things from farmers to consumers, the farming
industry may employ BCT to enhance food safety and
quality. It is essential to analyse the various uses,
challenges, and use cases of BCT in the agriculture sector
and the farmers' perspectives on the digitalisation of the
farming sector through BCT.

3. Research Methodology

To study the impact of blockchain on the Agriculture
sector, the farmer's level of awareness of the blockchain
technology, its methodological influence, the inclination of
farmers to adopt the technology in their farming, and
agri-related activity are vital. With this focus, the extent of
usage of agriculture data and its contribution to future
expansion are enlisted and recorded. The farmers' opinion
regarding these data usage and their overall understanding
of the application of blockchain technology in the field of
agriculture has also been explored through a structured
interview schedule and administered to 360 sample farmers
included from the Delta regions of three states located in
the southern part of India such as Andhra Pradesh,
Karnataka, and Tamilnadu. The researcher used a
purposive sampling technique to cover up a specific group
of farmers. It includes female farmers, farmers with
different aggregate land values, varying qualifications and
experience levels, etc.; the collected data is administered
using SPSS V.22. The researcher performed appropriate
analysis to derive the statistical results. To poll the opinion
of a various segment of the farmers are inevitable in this
study because it is a lead to focus on implementing the
blockchain technology operations in the field of
Agriculture, the primary sector of India.

Objectives

The present study focuses on the following objectives.

®  To explore the opportunities of BCT in expanding the
agriculture sector.

® To ascertain the awareness and intensity of farmers'
knowledge with effect to BCT.

® To develop the mean difference in the opinion of the
farmers towards BCT utilisation in the relevant field
of agriculture.

These objectives above are envisioned through the
conceptual and analytical data summary. The analytical
data is carried out through Factor Analysis and Multiple
Analyses of variance to bring out the relativity among the
agriculture data usage. It registers the different levels of
opinion between the farmers to prove whether there is any
mean difference between farmers in perceiving and
utilizing the facilities expanded through Blockchain
technologies in agriculture.
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Limitations

The study includes as many as 360 farmers in the
restricted geographical area of delta regions of three states
of the southern part of India. The opinion and expectation
levels are limited only to these respondents. It may be
varied with effect to the joint poll. The study concentrates
only on Blockchain technology application in Agriculture
and allied operations to expand the scale of operations.

4. Role of BCT in the Agriculture
Sector

Before going any further, it makes sense to understand
blockchain technology (BCT) and why it is gaining
popularity. The BCT came as an alternative to make
payments securely without needing a banking institution to
mediate. The father of BCT, named Satoshi Nakamoto,
refers to it as "blockchain is a completely peer-to-peer
version of electronic money that allows online payments to
be sent directly from one party to another without going
through a financial institution" [7]. It's an outgrowth of
individuals accustomed to using the internet to buy
groceries, recreation, communication, and digital monetary

Transactions 15 distributed
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transactions. A blockchain is an unchangeable distributed
ledger that only adds data to timestamped facts of the case
known as transactions, and these are grouped into blocks
that form the basis of a cryptographic hash chain [8]. We
may conceive of it as a distributed system for tracking
down and managing farmers and their harvesting
information. Farmers, suppliers, and farm commodities
distributors' data stored in blockchain are shared,
immutable, and maintained in an append-only digital
ledger. In the blockchain, there is no single authority. A
well-known cryptographic approach allows any node in a
blockchain network to communicate, store, exchange, and
view block information without prior "trust" between them.
Miners evaluate and authenticate network information
before appending it to the block. All participating nodes are
aware of the network's process [9]. Blockchain is a
cloud-based data storage technology that is most
well-known for digital currencies and Ethereum.
Flexibility, security, and quick data transport and sharing
are the few benefits of BCT [6, 10]. While the BCT was
first developed in 1991 to store digital data, it is best known
for producing Bitcoin. Because data once shared on it
could not be modified again. A simple transaction between
a farmer and a buyer in the agriculture sector utilising BCT
[7] is shown in Figure 1.

and validated via
cryptographic hashing

Distributed database
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Block 1
Transaction - =
Fénners details Farming transactions Buyer
. =it are committed to {REctves
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43rffafA 1dik Miners are rewarded
Figure 1. The Flow of Transaction using a Blockchain in Agriculture Process.
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Each block in a BC Network is a structural unit. It
contains transaction details (such as the commodity
produced, the amount invested, the number of agricultural
workers involved, the quantity sold, the subsidy received,
the owner's details, and so on), the current block's hash
value, and the previous block's hash value. A hash code
may be seen as a digital signature distinct to every
transaction in the farming process, and hence each block.
The "genesis" hash of the initial block is prefixed to all new
transactions in subsequent blocks, resulting in a unique
hash. Each block is linked to the next, forming a chain of
blocks. The data in a block might differ depending on how
the blockchain mechanism is used. A block's majority of
data is a transaction ledger. Let's say Farmer B wants to
offer commodity Y to Buyer C. The block will then contain
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information on the seller, buyer, good, transaction time,
transaction fee, and the transaction's digital signature with
a unique hash. A unique hash value, equivalent to a
fingerprint, is produced in the block for this digital
transaction information. Cryptocurrency platforms use
different types of hashing algorithms. For example, the
algorithm, namely 'SHA256', is used by Bitcoin, Ethereum
uses the 'ethash’ algorithm. It mimics a linked list structure,
except instead of pointers, it uses hashes. The next block of
the chain and other blocks doesn't point to this one. If
anyone in the BC alters data, the unique hash value of the
particular altered block also changes automatically. Hence
it proves as a secured system. The lengths may be the bit of
32 or 64 or 128 or 256 sizes [11]. Public and private keys
used in BC provide security to the network nodes.

Blockchain nodes
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Digital Ledger documents
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Uses of BCT in Agricultural sectors during Pandemic and Non-Pandemic Period
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chain
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+« Summary of Resource Availability such
as land utilization, water availability,
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Figure 2. Uses of BCT in Agriculture Sector
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BCT uses the peer-to-peer structure, and every user in
this group receives a copy of the transaction in BC. If
anyone tries to tamper with the network, that person should
change the whole chain's information. It is not possible to
alter and break the security. So, the technologists say BCT
is the emerging technology for secured data transfer. There
are many advantages of working with a BCT. BC reveals
the history of data: Users get only the updated data in
traditional data structures, but while BC, users can retrieve
the entire data path from origin to end. The whole track is
visible in BC. It is complicated for anyone to change the
data. Hence, it is "immutable." BC is decentralized. It
stores information in a shared distributed database, and
there is no exclusive database; however, participants can
take any number of copies of it. Again, this adds to the
security of the data, and more people can benefit from it.

Different authors have described this technology
through other characteristics. According to Monttechi et al.
[12] the essential properties of BC are that it is
decentralized, verified, and immutable. The network does
not rely on any central administration. When any
transaction adds to the chain database, the member in the
peer-to-peer blockchain network receives a copy of it.
Before sharing data with members in a group, they first
approve the transactions and sign them using private keys.
It is immutable because its consensus method allows the
creation of a new block containing many transactions that
all network users can verify. If they disagree on the
transactions, they cannot add the block. Hence it is known
as a consensus. According to Ali et al. [13] the main
characteristics of BC are trust and decentralization. They
say that a "proof-of-work protocol" secures the network
and eliminates outsiders' participation to check and enter
the transaction. This protocol makes it difficult for hackers
to attack the system and is virtually unhackable. The main
features of BCT are "persistence," "anonymity," and
"auditability" [14]. BC looks like a ledger where every
transaction between parties is recorded and uses
cryptography for data security. It has a 'consensus'
procedure for warehousing, even one copy or multiple
copies of registers and new entries [15]. Transaction data
are stored in the block format and not written over. There is
no central administrator for the administration of this block
data.

Recently, BCT has been applied across all fields, such as
selling art and tattoos as non-fungible tokens (NFTs) and
selling items to gamers [16]. BC employs numerous
agriculture segments, including smart farming, food supply
chain, agricultural commodities transactions, and
insurance of farm processes. The blockchain system stores
various agriculture information among the participants in

the same network. Each block in BC contains two divisions.

The first part stores block data and the rest stores

Enabling Agricultural Sector through Blockchain Technology — Farmers Perspective

dependent links. Participants of the network can add and
pass the data to others without the intervention of a third
party. This technology provides solutions for enhancing
agricultural applications. It includes mobile applications in
rural and urban areas, weather details monitoring and
predicting, managing digital documents and records,
research lab-tested data, crop and another form of
agricultural insurance, etc. Researches related to
blockchain applications in farm sectors are inadequate
before January 2020. The software specialists of
blockchain design currently provide solutions to many
agriculture sector issues by collaborating with farmers and
farmers' associations. Figure 2 explains the different nodes
of the agriculture blockchain and various types of digital
ledger documents to be maintained during integrated
BCT-based agriculture applications [1, 2, 8, 10]. Also, it
shows the uses of BCT in the agriculture sector during the
pandemic and non-pandemic periods. The different roles
and key dimensions of BCT in the agriculture sector [12,
16, 17] are explained in a diagrammatical format in Figure
3.

5. BCT Based Use Cases in Agriculture
Sector

Many Blockchain startups are actively renovating the
agriculture sector with new digital technologies [5]. A
company called "AgriChain" mainly focuses on
peer-to-peer farmers' transactions without any involvement
of intermediaries. A blockchain-based United Kingdom
company, "AgriLedger," facilitates tracing the origin of the
commodity, easy access, and warehouse of the products.
"AgriDigital" — An integrated software for product
management that helps make smart contracts for complex
transactions among agricultural sector stakeholders of
agriculture sectors. "Demeter" creates a central hub and
uses digital assets to micro-farm fields anywhere globally.
"Etherisc" is a blockchain company that offers farmers
crop insurance using decentralised insurance services. The
firm "Ripe" creates the Blockchain of Food by establishing
a transparent digital food supply chain and utilising
high-quality food data to track the food journey.
"TE-FOOD" uses identifying blockchain technologies to
track animals, transporters, and fresh food shipments
across the whole supply chain. Crop insurance is provided
by the" Worldcovr" company, which uses satellites to
monitor rainfall and automatically trigger payments in a
loss of output. Figure 4 specifies the few use cases of
blockchain technologies in agriculture sectors [2, 8§, 16]
and Table 1 tells about the companies recently
implementing BCT for agricultural processes and offering
services to them.
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Table 1.
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Companies Using BCT in Agriculture Sector

Company Name

Applications of BCT in Agriculture

Yara International "Thanks My Farmer" app.

It helps the customers verify the quality and origin of the coffee product from the agriculturer and interaction through

Unilever Provide funding to small farmers through banks.
Hortobagy Angus Offer ? solution to traceability using the project TE-FOOD. It helps the buyers to get the farm information by
scanning QR codes.
A China-based e-commerce firm in collaboration with InterAgri, Australia, helps the customers to trace the beef
JD.com products from abroad using BCT. Also, BCT provides better management of farming activities and audit process
regarding the livestock handle.
CNH Industrial In collaboration with IBM, the firm provides a solution by using blockchain for the agriculture supply chain and
NV effective inventory management.
Bayer AG It uses BCT to screen agricultural commodities based on its quality and easy use of agriculture's digitization process.

Lawson Grains

The firm has taken the initiative with AgriDigital to increase its grain farming process using BCT.

Napolina (Princes

It is one of the largest grocery suppliers in Europe and Napolina is one of its canned goods brands. They are using

18]

Group) BCT in the farm industry to deal the illegal labor disputes in the farming environment.
. The firm has developed an application using BCT for its supply chain process and enhancing transparency processes.
Bridgehead . . . . . .o .
The firm is working with small farmers who are producing organic products for delivering quality products.
Anchor The firm uses BCT to decrease carbon emissions from its agricultural processes in the agriculture supply chain [17,

The revolution of 5G telecommunication technologies
and BCT together provides a variety of applications in the
agriculture sector such as smart irrigation, livestock
management, update of current market price and other Agri
related events, Al-powered machines, etc. [19]. 5G will
play a critical role in the next five years in farming
industries, particularly in yield, quality of crops, and nature
of farming works. IoT (Internet of Things) enabled 5G
provides fast communication within the farming process
which provides a flexible and efficient solution to the
problems currently facing [20].

6. Analysis and Discussion

It is very opted to include the multiple data usage
through blockchain technologies for predicting the future
modelling based on the past event in the agriculture sector
to prevent particular misfortune and unhappy elements
causing the farmer's life. BCT enables the distributed
database to collect volumes of data and apply advanced
technology, handled by experts in different fields of
science and technology, to engrave the farmers' ability to
execute the agriculture operations efficiently. There are as
many fifteen variables as used to showcase the agriculture
data utility through blockchain technology. The adequacy
of the data and the sampling size of 360 cases of farmers'
history are evaluated through the Kaiser-Meyer-Olkin and
Bartlett's Test [21] before performing the exploratory
factor analysis to group the data utility.

The KMO and Bartlett's test indicate in Table 2 that
factor analysis can be applied to the data as the value of

KMO statistics is greater than 0.8 and Bartlett's Test of
Sphericity is significant (p <.001). It further explains that
the data adequacy is good since it included as many as 360
farmers' cases in the study. The exploratory factor analysis
was performed with the farmers' sampling data about the
utility of agriculture data through the BCT in Table 3. The
output of principal component analysis performed through
Varimax rotation that, out of fifteen variables uploaded in
the study, it is grouped into five variables explaining
73.688% aggregate variance. The percentage of variance
explained by each loaded factor assumes 17.283, 17.314,
15.696, 13.100, and 10.295 for the first, second, third,
fourth, and fifth variables, respectively. The fifteen
variables are composites into five distinctive variables. The
extraction of these variables is performed through Varimax
rotation with the Kaizer normalization method using SPSS
v.22. The process is converged through 18 iterations. The
output of the rotation component matrix is presented below
with the extraction of variables under five factors.

Table 2. KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling
0.821
Adequacy.
Approx.
Chi-Square 12809.593
Bartlett's Test of Sphericity Df 210
Sig. .000*

* Significant at 1% level of significance
Source: Primary Data, SPSS Output
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Table 3. Factor Analysis — Total Variance Explained

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings | Rotation Sums of Squared Loadings
Component Total V;/roi;)nfce Cumt(iative Total V:ﬁ:nfce Cum};l)ative Total V:f]i;rfce Cumulative %
1 8.806 50.467 50.467 8.806 50.467 50.467 3.016 17.283 17.283
2 1.214 6.957 57.424 1.214 6.957 57.424 3.021 17.314 34.597
3 1.029 5.896 63.320 1.029 5.896 63.320 2.739 15.696 50.293
4 0.966 5.535 68.855 0.966 5.535 68.855 2.286 13.100 63.394
5 0.843 4.833 73.688 0.843 4.833 73.688 1.796 10.295 73.688
6 0.784 4.492 78.180
7 0.694 3.975 82.155
8 0.681 3.905 86.060
9 0.584 3.347 89.407
10 0.491 2.814 92.222
11 0.318 1.824 94.046
12 0.175 1.003 95.049
13 0.167 0.959 96.008
14 0.146 0.837 96.845
15 0.122 0.702 97.547
Source: SPSS Output
Table 4. Rotated Component Matrix
Component
Agriculture data usage through BCT
1 2 3 4 5
Safety 0.572
Security 0.752
Integrity 0.480
Adequacy 0.430
Transparency 0.752
Availability 0.602
Accessibility 0.584
Adaptability 0.473
Diligence 0.732
Productivity 0.724
Network Credibility 0.805
Privacy 0.708
Recoverability 0.803
Sustainability 0.681
Predictability 0.785

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Source: SPSS Output
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The fifteen variables entered into the study to foresee the
utility of agriculture data through the BCT finally be
categorized into five variables (Table 4), integrating the
other variables into it based on specific standard utility and
perceived behaviour of the respondents towards the
respondents these variables. The first actor consists of four
variables, such as Safety, Security, Integrity, and
Adequacy, loaded with 0.572, 0.752, 0.480, and 0.430,
respectively, under the loaded factor. Based on the
commonality, this factor is referred to as 'Data Protection'.
The second factor is categorized with as many four
variables as recorded. They are Transparency, Availability,
Accessibility, and Adaptability with the loading factor
0.752,0.602, 0.584, and 0.473. It is collectively referred to
as 'Data Visibility.' The third loaded factor consists of three
variables they are Diligence (0.732), Productivity (0.724),
and Network Credibility (0.805), and it is referred to as
'Data Credibility.' The fourth and fifth factors were each
categorized with two variables each, the fourth factor
consists of Privacy (0.708) and Recoverability (0.803) and
was named 'Data Secrecy' and Sustainability (0.681), and
Predictability (0.785) was loaded under the fifth factor
named as 'Data Extendibility'.

The farmers' opinion is always different for their
demographic profile on applying BCT in expanding the
agriculture sector and its related business operations. The
mean difference between the farmers' opinions is studied

through Multiple Analysis of Variance to prove the
hypothesis that there is no significant difference between
farmers on applying BCT in Agriculture expanding
business operations. The analysis was carried out by
admitting six independent variables: Age, Gender,
Qualification, Possession of Land, Year of Experience in
Agriculture work, and Land Holding (in Acres). The
difference in the opinion of farmers is measured under
various categories. Under age, it covers different age
groups of farmers ranging from 21-30, 31-40, 41-50, 51-60,
and greater than 60. The gender is categorized into Male
and Female. The varying level of Qualification is recorded
through Illiterate, School, and higher education. The
possession of land area based on the ownership was
classified as Lease or own property. The years of
experience in the agriculture sector was recorded in term of
years ranging from less than five years to more than 20
years. Finally, the landholding (in acres) is recoded from
less than five acres to more than 20 acres. The multiple
analysis of variance performs research with the single
effect and various effects. It reports the univariate and
multivariable analysis results through performing the test
between the impact of two and more than two variables
combinedly. Table 5 exhibits the output of multivariate test
results concluding the impact of each independent variable
separately and the combined effect of two and three
variables that have a significant influence on the study.

Table 5. Multivariate Tests — BCT in Agriculture Sector Expansion

Effect Value F Sig.
Intercept 0.999 5.53E+04 0.000*
Age 0.207 3.246 0.000*
Gender 0.360 17.324 0.000%*
Qualification 0.079 0.867 0.619
Possession 0.259 11.496 0.000*
Experience 0.385 4.198 0.000*
Land Holding 0.249 2.584 0.000*
Age * Experience 0.839 3.459 0.000*
Age * Gender 0.110 3.499 0.001*
Gender * Experience 0.146 4.816 0.000*
Gender * Land_Holding 0.272 3.076 0.000*
Gender * Possession 0.300 12.129 0.000*
Age * Gender * Land_Holding 0.301 0.907 0.707
Gender * Qualification * Land Holding 0.715 33 0.000*
Gender * Experience * Land_Holding 0.374 0.952 0.612

Source: SPSS Output
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The independent variables such as Age, Gender,
Possession of Land, Year of Experience in Agriculture
work, Land Holding (in Acres) have a significant impact
on the understanding of the enhanced blockchain
application in expanding the agriculture operations at a five
percent level of significance. Still, qualification does not
make that sense of difference, unlike other factors. The
two-way effect of the combination of independent
variables such as Age * Experience; Age * Gender; Gender
* Experience; Gender * Land Holding and Gender *
Possession alone register the significant impact on the
Blockchain application whereas the other combination of
two-way effects does not significantly differ. Under the
three-way effect of the variety of tri-independent variables,
the only combination that reflects the significant difference
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is Gender * Qualification * Land Holding. To explore the
independent effect of each demographic variable of
farmers towards the acceptance and application of
blockchain technology-oriented extended agricultural
scalable operations are exhibited in Table 6. To perform
this analysis, it is loaded with eight dependent variables
such as PWS - Public Warehouse System; DTS -
Distributed Transportation System; QES - Quality
Enhancement System; AIC - Al System in Climate Change;
DLS - Deep Learning Support; SCC - Smart Contract in
Crop Insurance; ISCN - Integrated Supply Chain Network;
DBTN - Direct Benefit Transfer Network exhibiting the
extended operations of BCT in agriculture sector
expansion tested through MANOVA at 5% level of
significance to prove the assumed hypothesis.

Table 6. Multivariate Tests of Between-Subjects Effects

Source Dependent Variable | Type III Sum of Squares Df Mean Square F Sig.
PWS 0.01 3 0.000 1.11 0.345
DTS 0.00 3 0.000 1.38 0.249
QES 0.06 3 0.020 7.8 0.000*
AIC 0.25 3 0.080 2.48 0.062
Age
DLS 0.01 3 0.000 0.35 0.787
ScC 0.79 3 0.260 3.12 0.027*
ISCN 0.30 3 0.100 2.77 0.042*
DBTN 0.97 3 0.320 1.05 0.373
PWS 0.33 1 0.33 131.67 0.000*
DTS 0.00 1 0.00 1.49 0.224
QES 0.00 1 0.00 0.03 0.857
AIC 0.02 1 0.02 0.54 0.463
Gender
DLS 0.00 1 0.00 0.54 0.464
ScC 0.00 1 0.00 0.00 0.987
ISCN 0.03 1 0.03 0.73 0.393
DBTN 0.03 1 0.03 0.09 0.768
PWS 0.02 3 0.01 271 0.046*
DTS 0.01 3 0.00 2.94 0.034*
QES 0.00 3 0.00 0.18 0.913
AIC 0.04 3 0.01 0.41 0.744
Qualification
DLS 0.01 3 0.00 0.19 0.906
ScC 0.00 3 0.00 0.01 0.998
ISCN 0.07 3 0.02 0.62 0.604
DBTN 0.1 3 0.03 0.11 0.956
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Table 6. Continued

PWS 0.22 1 0.22 89.76 0.000*
DTS 0.00 1 0.00 1.07 0.302
QES 0.00 1 0.00 0.17 0.685
AIC 0.01 1 0.01 0.43 0.512

Possession
DLS 0.00 1 0.00 0.55 0.461
ScC 0.00 1 0.00 0.01 0.944
ISCN 0.01 1 0.01 0.13 0.724
DBTN 0.27 1 0.27 0.87 0.353
PWS 0.01 3 0.00 0.87 0.459
DTS 0.00 3 0.00 2.09 0.103
QES 0.06 3 0.02 7.17 0.000*
AIC 0.87 3 0.29 8.69 0.000*

Experience
DLS 0.03 3 0.01 1.11 0.345
ScC 1.06 3 0.35 4.19 0.007*
ISCN 0.59 3 0.20 5.35 0.001*
DBTN 2.09 3 0.70 2.26 0.082
PWS 0.1 3 0.03 12.92 0.000*
DTS 0.01 3 0 5.43 0.001*
QES 0.02 3 0.01 2.07 0.104
AIC 0.05 3 0.02 0.5 0.684

Land_Holding
DLS 0.02 3 0.01 091 0.435
ScC 0.07 3 0.02 0.27 0.847
ISCN 0.09 3 0.03 0.79 0.500
DBTN 0.17 3 0.06 0.19 0.907
PWS 0.01 8 0 0.53 0.832
DTS 0 8 0 0.08 1.000
QES 0.14 8 0.02 6.33 0.000*
Age * AIC 1.24 8 0.15 4.64 0.000*
Experience DLS 0.4 8 0.05 6.16 0.000*
ScC 3.39 8 0.42 5.04 0.000*
ISCN 0.64 8 0.08 2.18 0.030*
DBTN 9.33 8 1.17 3.78 0.000*
PWS 0.01 1 0.01 2.81 0.095
DTS 0 1 0 4.94 0.027*
QES 0 1 0 1.47 0.226
AIC 0.35 1 0.35 10.45 0.001*
Age * Gender

DLS 0 1 0 0.04 0.843
ScC 0.01 1 0.01 0.15 0.700
ISCN 0.04 1 0.04 1.1 0.295
DBTN 0.9 1 0.9 2.9 0.090
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PWS 0.12 9 0.01 5.2 0.000*
DTS 0.11 9 0.01 17.24 0.000%*
QES 0.02 9 0 0.64 0.765
Qualif::cation AIC 0.12 9 0.01 0.41 0.927
Land_Holding DLS 0.08 9 0.01 1.05 0.399
scc 1.21 9 0.14 1.6 0.115
ISCN 0.14 9 0.02 0.44 0.914
DBTN 4.97 9 0.55 1.79 0.071
PWS 0.01 1 0.01 3.41 0.066
DTS 0 1 0 5.26 0.023*
QES 0.01 1 0.01 1.94 0.165
Gender * AIC 0.5 1 0.5 14.92 0.000*
Experience DLS 0 1 0 0.28 0.595
SCC 0.29 1 0.29 3.46 0.064
ISCN 0.05 1 0.05 1.35 0.247
DBTN 4.29 1 4.29 13.89 0.000*
PWS 0.12 3 0.04 15.99 0.000*
DTS 0.02 3 0.01 8.23 0.000*
QES 0 3 0 0.49 0.690
Gender * AIC 0.07 3 0.03 0.74 0.528
Land Holding DLS 0 3 0 0.1 0.958
SCC 0.22 3 0.07 0.86 0.461
ISCN 0.15 3 0.05 1.37 0.254
DBTN 0.64 3 0.21 0.69 0.559
PWS 0.24 1 0.24 96.42 0.000*
DTS 0 1 0 0.93 0.337
QES 0 1 0 0.05 0.829
Gender * AIC 0 1 0 0.08 0.776
Possession DLS 0 1 0 0.18 0.675
scc 0.01 1 0.01 0.1 0.753
ISCN 0 1 0 0.03 0.862
DBTN 0.26 1 0.26 0.83 0.363
PWS 0.12 7 0.02 6.86 0.000*
DTS 0.13 7 0.02 27.92 0.000*
Gender * QES 0 7 0 0.11 0.998
Qualification AIC 0.13 7 0.02 0.55 0.800
* DLS 0.05 7 0.01 0.82 0.568
Land_Holding SCC 0.36 7 0.05 0.61 0.745
ISCN 0.15 7 0.02 0.59 0.762
DBTN 3.88 7 0.56 1.8 0.089
* Significant at 5% level of significance
Source: Primary Data, SPSS Output
Table 6 exhibits the univariate, bivariate, and Age, Gender, Possession, Qualification, Land holding,

multivariate analysis of farmers' data. The mean difference
registered through certain independent variables such as

and Experience on the blockchain expanded agriculture
business operations are recorded. It is proved that there is
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no significant difference in the opinion of farmers to
specified BCT enables operations. The variable 'Age'
significantly influences the choice of QES - Quality
Enhancement System; SCC - Smart Contract in Crop
Insurance; ISCN - Integrated Supply Chain Network; but
concerning other factors, it is not a significant influence.
The single and combined effect of Gender and Possession
on PWS - Public Warehouse System is significant and
records a significant difference. Still, in other factors, these
two factors have no significant influences. The
independent variables Qualification and Land Holding
have a substantial effect on PWS - Public Warehouse
System; and DTS - Distributed Transportation System. But
it failed to register the considerable impact on the other
variables. The actor Experience has significant differences
on QES - Quality Enhancement System; AIC - Al System
in Climate Change; SCC - Smart Contract in Crop
Insurance; and SCN - Integrated Supply Chain Network.
But it failed to register the significant difference in all the
factors. The combined effect of Age * Experience
significantly influences QES - Quality Enhancement
System; AIC - Al System in Climate Change; DLS - Deep
Learning Support; SCC - Smart Contract in Crop Insurance;
ISCN - Integrated Supply Chain Network; and DBTN -
Direct Benefit Transfer Network. The combined effect of
Age * Gender has a significant influence on DTS -
Distributed Transportation System; and AIC - Al System
in Climate Change; but failed to register the combined
effect significant on the other variables admitted in to study.
The combined effect of Gender * Experience has a
significant difference in DTS - Distributed Transportation
System; AIC - Al System in Climate Change; and DBTN -
Direct Benefit Transfer Network, but failed to register a
significant difference in other factors. The two-way and
three-way effect of Qualification * Land Holding and
Gender * Land Holding and Gender * Qualification *
Land Holding has a significant difference in the opinion
level on PWS - Public Warehouse and DTS - Distributed
Transportation System. These combined effects do not
significantly differ from all the other factors loaded into the
study to exhibit the blockchain technology operations in
enabling agriculture operations.

Practical Implications

Invasion of technology and its effect is inevitable in any
sector, and agriculture is not an exception. The primary
industry undergoes many changes through a lot of
technology in force over the period. Now, the order of the
day is blockchain technology. It also significantly
contributes to constructing and expanding the agriculture
business operations. Blockchain is the technology that will
enable agriculture operations through redefining,
restructuring, rebuilding, reconnecting, re-orient, and
redesigning the modus-operandi even. The need of the hour
is how these technologies could be reached to the farmers'
hands and how come they effectively blend this
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technological advancement in their day-to-day operations
to improve the efficiency of the agriculture and allied
business operations. It has never been the farmers' day to
explore the knowledge of technology like Al and ML, BCT,
Neural networks, and Deep leaning and sensitivity analysis.
Still, now the technology implication is as simple as mobile
phone operations. The farmers are also keenly interested in
learning and adopting these technologies to record their
rate of efficiency.

7. Conclusion

Even though BCT acquired popularity in the financial
industry, it offers many applications in many sectors
beyond cryptocurrencies. In agriculture, blockchain has
demonstrated how technology may disrupt long-standing
systems. Furthermore, blockchain has the potential to
establish a marketplace for farmers to receive just a portion
of the value they deserve. Keeping track of agricultural
operations, on the other hand, is a complex undertaking but
one that is essential for the entire business. Given the rise
of new technologies, farmers should stay updated on recent
developments to stay competitive. Education is not
assumed to be a significant hindrance in acquiring and
utilizing the advent of technology in the agriculture sector
of the farmers. This study highlights that the farmers'
experience in the agriculture sector is an abundant source
of knowledge to accept and adopt the advanced technology
operations in expanding the agriculture business. Every
positive, productive, and organic move is invited with
considerable expectations to transform and equip the
agriculture sector towards prosperity. Irrespective of the
age, gender, land capacity, possession, education level,
learned procedures, and abundant experience helped the
farmers demand a new technology interface to improve
their income level and register their sustainability. We
hope, Blockchain is the promising technology that will
contribute a lot to expanding the agriculture core allied
business operations and fulfill the expectations of Indian
Farmers, and it can be blended with other technology like
artificial intelligence and machine learning, and others,
which will safeguard the farmer's life and predict the
changes to bring back the energetic lifestyle of the farmers.
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