Unit V
E-GOVERNANCE IN AGRICULTURAL SYSTEMS
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EXPERT SYSTEM

An expert system is a computer program that is designed to solve complex problems and to provide
decision-making ability like a human expert. It performs this by extracting knowledge from its
knowledge base using the reasoning and inference rules according to the user queries.

The expert system is a part of Al, and the first ES was developed in the year 1970, which was the
first successful approach of artificial intelligence. It solves the most complex issue as an expert by
extracting the knowledge stored in its knowledge base. The system helps in decision making for
compsex problems using both facts and heuristics like a human expert. It is called so because it
contains the expert knowledge of a specific domain and can solve any complex problem of that
particular domain. These systems are designed for a specific domain, such as medicine,
science, etc.

The performance of an expert system is based on the expert's knowledge stored in its knowledge
base. The more knowledge stored in the KB, the more that system improves its performance. One
of the common examples of an ES is a suggestion of spelling errors while typing in the Google
search box.

Below is the block diagram that represents the working of an expert system:
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Note: It is important to remember that an expert system is not used to replace the human experts;
instead, it is used to assist the human in making a complex decision. These systems do not have
human capabilities of thinking and work on the basis of the knowledge base of the particular
domain.
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Below are some popular examples of the Expert System:

Expert Systems Implemented at CLAES:

An Expert System for Cucumber Crop Production
An Expert System for Orange Production

An Expert System for Irrigated Wheat Managment
An Expert System for Tomatoes
A Multimedia Expert System for Lime Production
Manage
IRRI
IASRI-ICAR

Characteristics of Expert System

(0]

High Performance: The expert system provides high performance for solving any type of complex
problem of a specific domain with high efficiency and accuracy.

Understandable: It responds in a way that can be easily understandable by the user. It can take
input in human language and provides the output in the same way.

Reliable: It is much reliable for generating an efficient and accurate output.

Highly responsive: ES provides the result for any complex query within a very short period of
time.

Components of Expert System

An expert system mainly consists of three components:
User Interface

Inference Engine

Knowledge Base

Knowledge i
Engineer I

User
(May not be
an expert)
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1. User Interface

With the help of a user interface, the expert system interacts with the user, takes queries as an input
in a readable format, and passes it to the inference engine. After getting the response from the
inference engine, it displays the output to the user. In other words, it is an interface that helps a
non-expert user to communicate with the expert system to find a solution.

2. Inference Engine(Rules of Engine)

The inference engine is known as the brain of the expert system as it is the main processing unit of
the system. It applies inference rules to the knowledge base to derive a conclusion or deduce new
information. It helps in deriving an error-free solution of queries asked by the user.

With the help of an inference engine, the system extracts the knowledge from the knowledge base.

There are two types of inference engine:

O

Deterministic Inference engine: The conclusions drawn from this type of inference engine are
assumed to be true. It is based on facts and rules.

Probabilistic Inference engine: This type of inference engine contains uncertainty in conclusions,
and based on the probability.

Inference engine uses the below modes to derive the solutions:

Forward Chaining: It starts from the known facts and rules, and applies the inference rules to add
their conclusion to the known facts.

Backward Chaining: It is a backward reasoning method that starts from the goal and works
backward to prove the known facts.

3. Knowledge Base

The knowledgebase is a type of storage that stores knowledge acquired from the different experts
of the particular domain. It is considered as big storage of knowledge. The more the knowledge
base, the more precise will be the Expert System.

It is similar to a database that contains information and rules of a particular domain or subject.

One can also view the knowledge base as collections of objects and their attributes. Such as a Lion
is an object and its attributes are it is a mammal, it is not a domestic animal, etc.

Components of Knowledge Base

Factual Knowledge: The knowledge which is based on facts and accepted by knowledge engineers
comes under factual knowledge.

Heuristic Knowledge: This knowledge is based on practice, the ability to guess, evaluation, and
experiences.

Knowledge Representation: It is used to formalize the knowledge stored in the knowledge base
using the If-else rules.

Knowledge Acquisitions: It is the process of extracting, organizing, and structuring the domain
knowledge, specifying the rules to acquire the knowledge from various experts, and store that
knowledge into the knowledge base.
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5.

Development of Expert System

Here, we will explain the working of an expert system by taking an example of MYCIN ES. Below
are some steps to build an MYCIN:

Firstly, ES should be fed with expert knowledge. In the case of MYCIN, human experts specialized
in the medical field of bacterial infection, provide information about the causes, symptoms, and
other knowledge in that domain.

The KB of the MYCIN is updated successfully. In order to test it, the doctor provides a new problem
to it. The problem is to identify the presence of the bacteria by inputting the details of a patient,
including the symptoms, current condition, and medical history.

The ES will need a questionnaire to be filled by the patient to know the general information about
the patient, such as gender, age, etc.

Now the system has collected all the information, so it will find the solution for the problem by
applying if-then rules using the inference engine and using the facts stored within the KB.

In the end, it will provide a response to the patient by using the user interface.
Participants in the development of Expert System
There are three primary participants in the building of Expert System:

Expert: The success of an ES much depends on the knowledge provided by human experts. These
experts are those persons who are specialized in that specific domain.

Knowledge Engineer: Knowledge engineer is the person who gathers the knowledge from the
domain experts and then codifies that knowledge to the system according to the formalism.

End-User: This is a particular person or a group of people who may not be experts, and working
on the expert system needs the solution or advice for his queries, which are complex.

Need of Expert System

Before using any technology, we must have an idea about why to use that technology and hence the
same for the ES. Although we have human experts in every field, then what is the need to develop
a computer-based system. So below are the points that are describing the need of the ES:

No memory Limitations: It can store as much data as required and can memorize it at the time of
its application. But for human experts, there are some limitations to memorize all things at every
time.

High Efficiency: If the knowledge base is updated with the correct knowledge, then it provides a
highly efficient output, which may not be possible for a human.

Expertise in a domain: There are lots of human experts in each domain, and they all have different
skills, different experiences, and different skills, so it is not easy to get a final output for the query.
But if we put the knowledge gained from human experts into the expert system, then it provides an
efficient output by mixing all the facts and knowledge

Not affected by emotions: These systems are not affected by human emotions such as fatigue,
anger, depression, anxiety, etc.. Hence the performance remains constant.

High security: These systen}gipg&gj,gg:tgiﬂma%%c&%rit%eﬂudawy.
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Considers all the facts: To respond to any query, it checks and considers all the available facts and
provides the result accordingly. But it is possible that a human expert may not consider some facts
due to any reason.

Regular updates improve the performance: If there is an issue in the result provided by the expert
systems, we can improve the performance of the system by updating the knowledge base.

Capabilities of the Expert System

Below are some capabilities of an Expert System:

Adyvising: It is capable of advising the human being for the query of any domain from the particular
ES.

Provide decision-making capabilities: It provides the capability of decision making in any
domain, such as for making any financial decision, decisions in medical science, etc.

Demonstrate a device: It is capable of demonstrating any new products such as its features,
specifications, how to use that product, etc.

Problem-solving: It has problem-solving capabilities.

Explaining a problem: It is also capable of providing a detailed description of an input problem.
Interpreting the input: It is capable of interpreting the input given by the user.

Predicting results: It can be used for the prediction of a result.

Diagnosis: An ES designed for the medical field is capable of diagnosing a disease without using
multiple components as it already contains various inbuilt medical tools.

Advantages of Expert System

These systems are highly reproducible.

They can be used for risky places where the human presence is not safe.
Error possibilities are less if the KB contains correct knowledge.

The performance of these systems remains steady as it is not affected by emotions, tension, or
fatigue.

They provide a very high speed to respond to a particular query.
Limitations of Expert System

The response of the expert system may get wrong if the knowledge base contains the wrong
information.

Like a human being, it cannot produce a creative output for different scenarios.
Its maintenance and development costs are very high.

Knowledge acquisition for designing is much difficult.

For each domain, we require a specific ES, which is one of the big limitations.
It cannot learn from itself and hence requires manual updates.

Applications of Expert System
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o In designing and manufacturing domain
It can be broadly used for designing and manufacturing physical devices such as camera lenses
and automobiles.

o In the knowledge domain
These systems are primarily used for publishing the relevant knowledge to the users. The two
popular ES used for this domain is an advisor and a tax advisor.

o In the finance domain
In the finance industries, it is used to detect any type of possible fraud, suspicious activity, and
advise bankers that if they should provide loans for business or not.

o In the diagnosis and troubleshooting of devices
In medical diagnosis, the ES system is used, and it was the first area where these systems were
used.

o Planning and Scheduling
The expert systems can also be used for planning and scheduling some particular tasks for
achieving the goal of that task.

Decision Support System (DSS):

o It’s a computer-based system that aids the process of decision-making. It is an interactive, flexible
and adaptable computer system. It is specially developed for supporting the solution of a non-
structured management problem for improved decision-making. DSS is a specific class of
computerized information systems that supports business and organizational decision-making
activities.

o Components of DSS:
o Model Management
o Data Management

o User Interface Management

COMMUNICATIONS
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Advantages:
o It saves time.
o Enhances efficiency
o Reduces the cost

o It improves personal efficiency

o It increases the decision-maker satisfaction.
Disadvantages:

o Information Overload

o Status reduction

o Over-emphasize decision-making.

Types of Decision Support systems are Document-driven, Data-driven, Knowledge-driven,

Applications include medical diagnosis, business management, agriculture, rail projects, and many

Examples: GPS route planning, Crop-planning, ERP dashboards, and others.

Expert System

An Expert System is a problem-solving computer program
that excels at a particular issue domain that is difficult to
solve and takes specialized knowledge and ability.

It automates decision-making.

The decision envirenment has structure.

Inject expert knowledge into a computer system

Alternatives and goals are frequently predetermined

In this, it is limited and specialized

The type of data manipulation is symbolic.

It has a full capacity.

AGRICULTURALAND BIOLOGICAL DATABASES IN E-GOVERNANCE

Agricultural and biological databases are digital repositories that store a wide range of information
related to crops, livestock, genetics, soil, pests, diseases, and more. In the context of e-governance
in agricultural systems, these databases serve as valuable tools for collecting, organizing, analyzing,
and disseminating critical information to various stakeholders, including farmers, researchers,

o
Model-driven, and Communication-driven.
e)
more.
o
Difference between DSS and Expert System:
5 DsSS
MNo.

1. D55 is an interactive system that enables decision-
makers to solve unstructured or s structured
problems by taking help from models and data.

2. It facilitates decision-making.

3: The decision environment is unstructured.

4. It extracts or gains knowledge from a computer system.

B Alternatives still may not be completely understood

B. Characteristics of the problem doemain are complex and

broad.

7. The type of data manipulation is numeric.

8. It has limited capacity.
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policymakers, and extension workers. Here's a detailed explanation of how agricultural and
biological databases contribute to e-governance in agricultural systems:

Data Collection and Integration

These databases collect and centralize diverse data sources, such as research studies, surveys, field
observations, and sensor data. This integration supports comprehensive data analysis and informed
decision- making.

Crop and Livestock Information

Databases store detailed information about different crop varieties, livestock breeds, growth
characteristics, nutritional requirements, and management practices. This information aids in
selecting the right species and optimizing cultivation techniques.

Genetic Resources

Genetic databases store genetic sequences, marker data, and breeding information. Researchers use
these resources for genetic improvement of crops and livestock, enhancing productivity, resilience,
and quality.

Biodiversity and Conservation

Databases contain information about plant and animal species, ecosystems, and conservation
efforts. This data helps in preserving biodiversity and making informed decisions about land use
and development.

Soil and Weather Data

Databases store soil profiles, characteristics, and fertility data. Coupled with weather information,
these databases enable precision agriculture by guiding decisions on irrigation, fertilization, and
planting times.

Pest and Disease Management

Information about pests, diseases, and their management strategies is stored in these databases.
Farmers and policymakers can access this data to implement effective pest control measures and
disease management practices.

Market Data and Trends

Some databases include market-related information, such as crop prices, demand trends, and supply
chain dynamics. This data supports farmers in making informed decisions about what to produce
and when to sell.

Research Findings and Publications

Databases store research articles, reports, and publications related to agriculture and biology. These
resources facilitate knowledge dissemination, inform policy formulation, and guide agricultural
research.

Extension Services and Advisory

E-governance platforms can integrate databases to provide farmers with advisory services. These
platforms can deliver recommendations for crop management, pest control, and other best practices
based on the stored data. This document is available on § stUdocu
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Decision Support Systems

Databases serve as backbones for decision support systems, offering data and insights that aid
policymakers in formulating evidence-based agricultural policies.

Collaboration and Data Sharing

Agricultural and biological databases enable collaboration among researchers, institutions, and
organizations. They provide a platform for sharing data, fostering innovation, and accelerating
research.

Standardization and Interoperability

These databases often adhere to standardized formats and protocols, enhancing data interoperability
and integration across different information systems.

Incorporating agricultural and biological databases into e-governance initiatives enhances the
efficiency, transparency, and effectiveness of agricultural systems. By providing accurate and
accessible information, these databases empower stakeholders to make informed decisions, adopt
sustainable practices, and contribute to the overall development of the agricultural sector.

Policymakers can leverage these databases to design evidence-based policies. promote
technological adoption, and ensure the well-being of farmers and rural communities.

INTRODUCTION TO E-COMMERCE IN AGRICULTURE

Traditional agricultural value chains involve multiple intermediaries between farmers and
consumers. Typically, farmers sell their produce at the farm gates to middlemen. Produce then
passes through multiple intermediaries before reaching the end customer. As a result, farmers
receive only a small proportion of the price paid by the end consumer as each intermediary in the
value chain earns a margin.

e Ine-governance for agricultural systems, e-business systems and applications play a crucial
role in streamlining processes, facilitating transactions, and connecting stakeholders.

¢ Online marketplaces connect farmers directly with buyers, reducing intermediaries and
potentially increasing profit margins for farmers.

Platforms can facilitate:
Selling agricultural products (crops, livestock, processed goods)

* Purchasing agricultural inputs (seeds, fertilizers, pesticides)

* Provide farmers with centralized access to: Government schemes and subsidies

» Weather forecasts and market data: Agricultural best practices and extension services and
educational resources and training materials

Allow farmers to interact with government agencies electronically for tasks like:
* Land record management

* Applying for licenses and permits

* Online grievance redressal mechanisms
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EMERGING AGRI E-COMMERCE BUSINESS MODELS

Emerging agri e-commerce business models are transforming the agricultural sector by integrating
digital technologies with traditional farming practices. These models aim to improve market
access, enhance efficiency, and increase profitability for farmers and other stakeholders in the
agricultural value chain. Here are some detailed descriptions of the emerging agri e-commerce
business models:

Online Marketplaces

Online marketplaces connect farmers directly with consumers, retailers, and wholesalers through
digital platforms. These platforms act as intermediaries, facilitating transactions and providing a
space for farmers to list their products.

Key Features:

Direct Sales: Farmers can sell their produce directly to consumers, reducing dependency on
middlemen.

Price Transparency: Consumers can compare prices from different sellers, ensuring competitive
pricing.

Wide Reach: Access to a broader market beyond local boundaries.
Input E-commerce Platforms

These platforms focus on selling agricultural inputs like seeds, fertilizers, pesticides, and machinery
to farmers. By providing an online marketplace for inputs, these platforms help farmers access
quality products at competitive prices.

Key Features:

Convenience: Farmers can order inputs from the comfort of their homes. Product Information:
Detailed descriptions, reviews, and ratings of products.

Bulk Purchase Options: Discounts and deals for bulk purchases. Subscription-based Models

Subscription-based models offer regular delivery of agricultural inputs or produce. Farmers or
consumers subscribe to a service, ensuring a steady supply of products over a specified period.

Key Features:

Consistency: Regular and reliable supply of inputs or produce.

Cost Savings: Often cheaper than purchasing items individually.

Customization: Subscriptions can be tailored to the specific needs of the farmer or consumer.
Farm-to-Table Models

These models focus on delivering fresh farm produce directly to consumers' doorsteps. They
emphasize freshness, quality, and traceability of food products.

Key Features:
Direct Sourcing: Products are sourced directly from farms.
Quality Assurance: Emphasis on organic and fresh produce.

Customer Trust: Transparency in sourcing and delivery process.

This document is available on § stUdocu
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Digital Cooperatives

Digital cooperatives bring together small and marginal farmers to collectively sell their produce
online. These cooperatives leverage digital platforms to aggregate supply and enhance bargaining
power.

Key Features:

Collective Bargaining: Better prices through collective sales.

Resource Sharing: Shared resources for marketing and logistics. Support Services: Access to
advisory services and market information.

Agri-Fintech Platforms

These platforms provide financial services tailored to the agricultural sector. including credit,
insurance, and payment solutions. By leveraging digital tools, they offer financial products that cater
to the unique needs of farmers.

Key Features:

Access to Credit: Loans and credit facilities for purchasing inputs or expanding operations.
Insurance: Crop and weather insurance to mitigate risks.

Digital Payments: Seamless transactions through digital wallets and payment gateways.
Traceability and Blockchain Platforms

Platforms that use blockchain technology to ensure the traceability of agricultural products from
farm to fork. These platforms provide transparency and build trust among consumers regarding the
origin and quality of their food. Key Features:

Transparency: Detailed information about the product's journey.
Security: Secure transactions through blockchain technology.
Trust: Enhanced consumer confidence in product authenticity.
B2B Marketplaces

Business-to-business (B2B) marketplaces connect farmers and agribusinesses with bulk buyers such
as retailers, food processors, and exporters. These platforms facilitate large-scale transactions and
supply chain integration.

Key Features:

Bulk Transactions: Large volume sales to businesses.

Supply Chain Efficiency: Streamlined logistics and inventory
management.

Market Expansion: Access to new markets and business opportunities.
Agricultural Advisory Services

These platforms offer expert advice and support to farmers through digital means. They provide
recommendations on best farming practices, pest management, weather forecasts, and market
trends.

Key Features:

Expert Guidance: Access to agricultural experts and consultants.

AI3021 messages.downloaded_by




Timely Information: Real-time updates and recommendations.
Decision Support: Tools and analytics to aid in decision-making.

The integration of e-commerce in agriculture is revolutionizing the sector by making it more
efficient, transparent, and accessible.

These emerging business models are not only helping farmers increase their income but also
ensuring that consumers get access to fresh and quality produce. As technology continues to evolve,

the scope and impact of agri e-commerce are expected to grow, further transforming the agricultural
landscape.

BENEFITS OF AGRI E-COMMERCE

Improved market access: E-commerce platforms connect farmers to wider markets, potentially
fetching better prices.

Enhanced transparency: Online information portals provide easy access to government schemes
and resources.

Streamlined processes: E-governance services reduce paperwork and expedite interactions with
government agencies.

Empowered farmers: Access to information and e-commerce opportunities empowers farmers to
make informed decisions and improve their livelihoods.

Agri e-commerce provides an opportunity to streamline the agricultural value chain and reduce
inefficiencies in the distribution of farm produce. It represents a new way for farmers to sell their
produce to an array of buyers, including agri businesses, retailers, restaurants and consumers.

Agri e-commerce also increases farmers' access to new markets and adds transparency to the value
chain. It enables farmers to bypass several intermediaries, resulting in higher income for the farmers,
reduced wastage, and the potential to deliver fresher produce to customers.

Such benefits are especially significant in developing regions, where more than 97% of people
employed in agriculture live and where the sector's contribution to GDP is in double digits.

E-COMMERCE IN E-GOVERNANCE

E-commerce, or electronic commerce, involves buying and selling goods and services over the
internet. In the context of e-governance in agricultural systems, e-commerce platforms play a pivotal
role in connecting farmers, agribusinesses, consumers, and government entities. These platforms
facilitate the online exchange of agricultural products, services, and information, contributing to
improved market access, transparency, and efficiency.

E-commerce is related to e-governance in agricultural systems is as follows:

Market Access and Reach: E-commerce platforms provide farmers with access to a broader
customer base, including both local and global markets. This access eliminates geographical
constraints and enables farmers to showcase their products to a wider audience.

Transparency and Price Discovery: E-commerce platforms promote price transparency by
allowing farmers to list their products along with prices. This transparency aids in fair price
discovery, reducing information asymmetry between producers and buyers.

Direct-to-Consumer Sales:ThE@gmgggt@g\g“aﬁell,nthe@@tmew to consumers through e-
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commerce platforms, bypassing intermediaries. This eliminates middlemen and ensures that farmers
receive a higher share of the final selling price.

Efficient Supply Chains: E-commerce enables streamlined supply chains by connecting producers,
processors, distributors, and retailers. This efficiency reduces delays, wastage, and costs in the
agricultural value chain.

Access to Information: E-commerce platforms provide valuable information to farmers about
market trends, consumer preferences, and demand patterns. This information helps farmers make
informed decisions about what to produce and when to sell.

Quality and Standards Assurance: E-commerce platforms often include features that allow sellers
to showcase their products' quality, certifications, and compliance with standards. This assures
buyers of the product's authenticity and adherence to quality norms.

E-Payments and Financial Inclusion: E-commerce platforms integrate digital payment systems,
enabling secure online transactions. This is particularly beneficial in regions with limited banking
infrastructure, enhancing financial inclusion for farmers.

Data Analytics and Insights: E-commerce platforms generate data about sales, customer
preferences, and product performance. Governments can analyze this data to understand market
trends, formulate policies, and design interventions that support agricultural growth.

Traceability and Food Safety: E-commerce platforms can incorporate traceability features that
allow consumers to trace the origin of their food products. This enhances food safety and quality
assurance by providing information about production practices and supply chain processes. ©
Support for Smallholder Farmers: E-commerce platforms level the playing field for smallholder
farmers by providing them with equal access to markets and buyers. This can contribute to poverty
reduction and rural development.

Online Training and Extension Services: E-commerce platforms can include training modules,
extension services, and advisory resources for farmers. This helps farmers improve their skills,
adopt best practices, and enhance productivity.

E-commerce platforms within the framework of e-governance in agricultural systems have the
potential to transform the way agricultural products are marketed, sold, and distributed. These
platforms enhance market access, transparency, efficiency, and data-driven decision-making,
thereby contributing to the growth and sustainability of agricultural economies.

BUSINESS MODELS OF AGRI E-COMMERCE BUSINESSES

To maximize the emerging opportunity, agri e-commerce businesses require scalable and
sustainable business models. The choice of business model depends on the operational functions
the agri e-commerce business performs in the context of their local market. It also depends on
factors such as product category and the strategic objectives of the business.

A sustainable business model balances these considerations to build trad increase user loyalty. The
business models of agri e-commerce businesses in developing regions can be grouped into five
levels. Each is defined by the operational functions and capital intensity of the business model, with
businesses that perform the least functions at level 1 and those with the most integrated approach at
level 5.

Mobile operators can add value to agri e-commerce businesses in several ways: Mobile operators
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can play a central role in the emerging agri e-commerce space. At a foundational level, mobile
operators provide the connectivity that enables online services and, increasingly, facilitates digital
payments through mobile money. Beyond connectivity and payments, there is scope for mobile
operators to leverage other key assets, such as Application Programming Interface (APIs).
investment capital and distribution channels, to increase their footprint in agri e-commerce.

As mobile operators are increasingly participating in both agriculture and e- commerce segments
by launching their own products and working in partnerships the emerging opportunity in agri e-
commerce is a key strategic consideration.

The integration of operator-led mobile money services into agri e-commerce platforms can increase
mobile money adoption and usage by meeting the demand for digital payments.

Mobile operators' scale and existing relationships with customers could serve as a platform to
expand services more quickly for agri e-commerce businesses. In addition, agri e-commerce can
deliver benefits to operators' core services, in rural areas through improved customer acquisition
and retention, as well as increasing network usage and average revenue per user (ARPU).

Digital Payments and Transactions: E-business platforms integrate digital payment systems,
enabling secure online traction. This eliminates the need for cash transactions and enhances
financial inclfor farmers.

Supply Chain Management: E-business applications line supply chains by connecting various
stakeholders involved in production processing, distribution, and retail. This enhances transparency
and reduces delays.

Precision Agriculture Solutions: E-business systems provide tools for precision agriculture,
including remote sensing. GPS-based, and data analytics. These tools optimize input we, improve
productivity, and minimize environmental impact.

Agri-Input E-Commerce: Farmers can purchase agricultural inputs like seeds, fertilizers, and
pesticides through e-business platforms. These platforms offer product information, prices, and
delivery options.

Market Information and Advisory Services: E-business systems can deliver real-time market
information, weather updates, and advisory services to fumes. This information assists formers in
making informed decisions.

E-Extension Services: E-business applications can provide extension services online, offering
training modules, best practices, and advisory resources to farmers and extension workers

Traceability and Certification: E-business platforms can incorporate features that provide
consumers with information about the origin. production practices, and certification of agricultural
products, enhancing transparency and trust.

Feedback Mechanisms: E-business systems allow buyers to leave reviews and ratings for products
and services. This feedback loop promotes accountability and encourages quality improvements.

Integration with Government Initiatives E-business platforms can Integrate with government
initiatives such as subsidies, insurance, and financial assistance, enhancing the reach and
importance of these programs.
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E-BUSINESS SYSTEMS & APPLICATIONS

E-business refers to the use of digital technologies to conduct business activities, including buying,
selling, marketing, and managing operations. In the context of e-governance in agricultural systems,
e-business systems and applications play a vital role in transforming how agricultural products and
services are traded, marketed, and managed. These digital platforms facilitate efficient transactions,
enhance market access, and improve overall agricultural value chains.

E-business systems and applications revolutionize the agricultural sector within the framework of
e-governance. These digital platforms empower farmers, promote efficient trading, enhance supply
chain management, and improve

access to information and services.

By fostering transparency, efficiency, and inclusivity, e-business solutions contribute to the growth,
sustainability, and overall development of agricultural economies, while government support
ensures that these systems align with national development goals and promote the welfare of
farmers and rural communities.

The applications of e-business systems are as follows:

Online Marketplaces: E-business platforms offer online marketplaces where farmers,
agribusinesses, and consumers can buy and sell agricultural products. These platforms enable direct
interactions between producers and buyers, eliminating intermediaries and reducing transaction
costs.

Mobile Applications: Mobile apps provide farmers with easy access to e- business platforms from
their smartphones. This allows them to check market prices, receive real-time information, and
manage their operations on the go.

E-Commerce Websites: E-commerce websites enable farmers to showcase their products to a
global audience. Consumers can browse products, place orders, and make payments online,
enhancing market reach for agricultural producers.

Auction Platforms: E-business systems can host virtual auctions for agricultural commodities.
Farmers can list their products, and buyers can bid online, creating a competitive environment that
can result in fair prices.

Digital Payments and Transactions: E-business platforms integrate digital payment systems,
enabling secure online transactions. This eliminates the need for cash transactions and enhances
financial inclusion for farmers.

Supply Chain Management: E-business applications streamline supply chains by connecting
various stakeholders involved in production, processing, distribution, and retail. This enhances
transparency and reduces delays.

Precision Agriculture Solutions: E-business systems provide tools for precision agriculture,
including remote sensing. GPS-based guidance, and data analytics. These tools optimize input we,
improve productivity, and minimize environmental impact

Agri-Input E-Commerce: Farmers can purchase agricultural inputs like seeds, fertilizers, and
pesticides through e-business platforms. These platforms offer product information, prices, and
delivery options.
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Market Information and Advisory Services: E-business systems can deliver real-time market
information, weather updates, and advisory services to farmers. This information assists farmers in
making informed decisions.

E-Extension Services: E-business applications can provide extension services online, offering
training modules, best practices, and advisory resources to farmers and extension workers.

Traceability and Certification: E-business platforms can incorporate features that provide
consumers with information about the origin production practices, and certification of agricultural
products, enhancing transparency and trust.

Feedback Mechanisms: E-business systems allow buyers to leave reviews and ratings for products
and services. This feedback loop promotes accountability and encourages quality improvements.

Integration with Government Initiatives: E-business platforms can integrate with government
initiatives such as subsidies, insurance, and financial assistance, enhancing the reach and import of
these programs.

Data Analytics and busights E-business applications generate dats about transactions, customer
preferences, and madiet trends. Governments can analyze this data to understand market dynamics
and formate policies.

STEPS INVOLVED IN E-BUSINESS

E-Business in agriculture systems involves leveraging electronic technologies and digital platforms
to streamline various business processes, improve efficiency, and enhance interactions within the
agricultural value chain.
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Fig. 5.1. shows the steps involved in implementing e-business within agriculture systems

Identification of Needs and Objectives: Define tﬁ)&g{ﬁ &Bléﬁd objectives of adopting e-
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business in agriculture. Identify pain points challenges, and areas where digital solutions can
provide value.

Technology Assessment and Selection: Evaluate available technologies and platforms that align
with your agricultural business needs. This could include e-commerce platforms, farm management
software, 10T devices. data analytics tools, and more.

Business Process Analysis: Analyze your existing business processes, from production and
procurement to marketing and distribution. Identity areas that can he optimized through digital
solutions.

Platform Development or Selection: Choose or develop the appropriate e-business platform that
meets your requirements. This could involve creating a website, mobile app, or integrating with
existing e-commerce platforms.

Inventory and Resource Management: Implement digital tools to manage inventory, resources,
and inputs more efficiently. This includes tracking seeds, fertilizers, equipment, and other assets
using loT devices or RFID technology.

Online Store Setup (if applicable): If selling products online, set up an online store with features
such as product listings, shopping cart functionality, secure payment gateways, and order processing
systems.

Digital Marketing and Promotion: Utilize digital marketing strategies such as social media, email
campaigns, and search engine optimization (SEO) to promote your products or services to a wider
audience.

Supply Chain Integration: Integrate e-business solutions with your supply chain partners,
including suppliers, distributors, and retailers. This ensures seamless information flow and efficient
collaboration

Data Collection and Analysis: Collect data from various sources such as loT devices, weather
sensors, and customer interactions. Use data analytics tools to gain insights into crop health, market
trends, customer preferences, and more.

Customer Engagement and Support: Implement tools for customer engagement, such as
chatbots, online customer support, and feedback mechanisms. This enhances the customer
experience and builds trust.

E-Extension Services: Offer digital advisory services to famers, providing real-time guidance on
crop management, pest control, and best practices through digital platforms.

Training and Capacity Building: Provide training so farmers and stakeholders on how to use the
e-business platform effectively. This ensures that users can leverage the technology to its fullest
potential.

Security and Privacy Measures: Implement robust security i protect sensitive data, tresactions,
and customer information. This includes secure payment gateways and encryption protocols.

Continuous Monitoring and Improvement: Regularly monitor the performance of your e-
business operations and gather feedback from users. Continuously improve the platform based on
user needs and changing market dynamics

Sealing and Expansion: Once the e-business operations are established, consider sealing and
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expanding your digital presence to reach new markets and serve a larger customer hase.

Implementing e-business in agriculture systems requires careful planning, technological integration,
and a commitment to enhancing overall efficiency and value across the agricultural value chain.

DIFFERENCE BETWEEN E-COMMERCE AND E-BUSINESS IN AGRICULTURE SYSTEMS

"E-commerce" and "e-business" are related terms often used interchangeably. but they have distinct
meanings when applied to agriculture systems. Here's a breakdown of the differences between the

e e

E-Commerce

1
E-Business

E-Commerce (Electronic Commerce):
E-commerce refers to the onlu buying
and selling of goods and services. It
involves transactions conducted over
the internet, typically through online
marketplaces, websites, or platforms.

E-Business (Electronic Iusiness):
E-business encompasses a broader
scope than e-commerce. It includes
not only buying and selling online
but also all aspects of business
operations conducted electronically,
such as customer service, supply
chain management, marketing,
collaboration, and more.

E-commerce primarily focuses on the
online sale and purchase of products

E-business encompasses a wider
range of activities, including online

and services. It emphasizes the | transactions, but also involves other
transactional aspect of business. electronic interactions and
operations that contribute to the
overall business process.
5p|_-;:i1‘|c:111:.' deals with the electronic | electronic interactions within an
exchange of poods and services | organization and j1s s akeholders.
hetween buvers and sellers. including  customers,  suppliers.
pariners, and employees
F-commerce typically involves an | E-business includes  multiple
online  storefront, shopping cart | components  such  as  online
functionality, payment gateways, and | marketing, customer relationship
arder processing systems. management  (CRM), inventory
: management, electronic

procurement, and more.

In agriculture systems, ¢-commerce
refers to online platforms where farmers
can sell their produce directly to
consumers or businesses. For instance,
farmers selling their products through
an online farmers' market or a dedicated
agricultural e-commerce platform.

E-business in agriculture syste

goes beyond just transactions. It '_
involves using technology for
various activities, such as managing |
the supply chain. tracking
inventory, monitoring crop health
through loT devices, providing |

digital advisory services, and i.
utilizing  precision agriculture |
techniques. |

——
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TECHNOLOGY ENHANCED LEARNING SYSTEMS AND SOLUTIONS

Technology-enhanced learning (TEL) involves the use of digital tools and platforms to facilitate
learning and training. In the context of e-governance in agricultural systems, TEL plays a crucial
role in imparting knowledge, building skills, and promoting best practices among farmers, extension
workers, and other stakeholders.

Technology-Enhanced Learning Systems:
E-learning Modules: Interactive online courses and tutorials delivered through:

e Websites

e Mobile apps

e Video lectures and demonstrations

e Localized content in regional languages

e Digital Literacy Training: Programs to equip farmers with basic skills like:
e Using smartphones and accessing online platforms

e Navigating government websites and apps

e Downloading and using relevant agricultural applications

These systems leverage technology to deliver educational content, suppor capacity building, and
enhance overall agricultural development. Here's a detailed explanation of how technology-
enhanced learning systems and solutions are related to e-governance in agricultural systems:

Online Training Modules: TEL. platforms provide farmers and agricultural professionals with
access to online training modules covering a wide range of topics, from crop management to
agribusiness skills. These modules can be designed by experts and accessed at any time. promoting
continuous leaming.

Virtual Classrooms: TEL solutions offer virtual classrooms and webinars, allowing farmers and
extension workers to participate in interactive sessions with experts. This remote learning approach
facilitates knowledge sharing without geographical constraints.

Multimedia Content: TEL incorporates multimedia elements such as videos, animations, and
interactive simulations. These engaging formats enhance understanding and retention of complex
agricultural concepts.

Mobile Learning Applications: Mobile apps deliver TEL content directly to farmers' smartphones,
enabling them to learn on the go. These apps can offer localized content, weather updates, market
information, and advisor services.

Interactive Assessments: TEL. systems include assessments and quizzes that help users evaluate
their understanding of the material. Immediate feedback fosters a culture of continuous
improvement.

E-Extension Services: TEL platforms serve as e-extension services. delivering advisory content
related to crop management, pest control irrigation techniques, and more. Farmers can access
tailored recommendations based on their specific needs.

Language and Literacy Support: TEL systems can offer content in local languages and include
literacy support features. This ensures that educational resources are accessible to a wider range of
farmers
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Capacity Building for Extension Workers: TEL solutions provide training opportunities for
extension workers, equipping them with up-to- date knowledge and tools to better serve farmers in
their regions

Best Practices Dissemination: TEL platforms showcase best practices, case studies, and success
stories from different regions. This encourages knowledge sharing and adoption of proven methods.

Data-Driven Decision Support: TEL. systems integrate with data analytics to offer insights and
recommendations based on real-time data. This helps farmers and policymakers make informed
decisions.

Agricultural Innovation Adoption: TEL platforms introduce farmers to innovative practices,
technologies, and crop varieties. This promotes the adoption of sustainable and efficient agricultural
methods.

Collaboration and Networking: TEL solutions can include social features that enable farmers and
learners to connect, share experiences, and collaborate on projects.

Tailored Learning Paths: TEL systems can provide personalized learning paths based on users'
interests, skill levels, and specific needs, ensuring relevant and engaging content delivery.

Monitoring and Evaluation: TEL platforms can track users' progress, completion rates, and
assessment scores. This data helps in assessing the effectiveness of the learning initiatives.

Incorporating technology-enhanced learning systems and solutions into e- governance initiatives
enhances the capacity and skills of agricultural stakeholders, ultimately leading to improved
productivity, sustainability, and rural development.

By providing access to quality education, training, and advisory services. vents can empower
farmers and extension workers to embrace modem practices, leverage technology, and make
informed decisions that contribute to the growth and prosperity of the agricultural sector.

TECHNOLOGIES DEVELOPED FOR AGRICULTURE SYSTEM
The National e-Governance Plan in Agriculture is a centrally sponsored Mission Mode Project.

Major services under the plan include pesticide registration, seed testing results, prices, and arrival
details, GIS-based systems for prices and arrival details, information on pesticides, information on
fertilisers and seed and district-level agro-met advisories. Farmers can avail the benefits of the
services of this project using two distinct methods.

Mobile Applications

Various mobile applications have been developed for this project. Some of the major mobile
applications developed include:

Kisan Suvidha - This application gives information about the weather, dealers, market price, plant
protection and expert advisories, among others. Pusha Krishi - It provides information on the latest
farming and crop technologies.

Crop Insurance - The Crop Insurance application provides information about various insurance
schemes that are present for crops and their premium rates.
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Agri Market- Using this application, the farmer can know about the existing market prices of various
crops.

India Weather - It provides information on the weather prevailing for the next three or four days in
300 different cities across the country.

Web Applications

Besides mobile applications, there are also plenty of web applications that have been developed.
These applications include:

Farmers' Portal - The website is exclusively meant for farmers and provides information about
various seed, fertilisers, pesticides, dealers, and ethical farming practices.

mKisan Portal The platform enables scientists and other officials to send targeted text and voice
messages to the farmers, advising them about various issues persisting in agriculture and the sectors
related to it.

Crop Insurance Portal - This website provides information relined to getting crops insured and
various crop insurance schemes available throughout the country.

Participatory Guarantee System of India (PGS) Portal - This portal helps farmers to take an organic
approach towards farming.

BENEFITS FOR FARMERS BY ADOPTING TECHNOLOGY- ENHANCED LEARNING
SYSTEMS.

Farmers in India can experience several benefits by adopting technology- enhanced learning
systems:

Access to Knowledge: Technology-enhanced learning systems provide farmers with easy access to
a wealth of agricultural knowledge, including best practices, modern techniques, and crop
management strategies. Skill Development: Farmers can acquire new skills and stay updated on the
latest agricultural trends through online training modules, videos, and interactive resources.

Timely Information: E-learning platforms offer real-time updates on weather forecasts, market
prices, and disease outbreaks, enabling informed decision-making for better crop planning and
marketing strategies.

Cost-Effectiveness: E-learning eliminates the need for physical travel and training, reducing costs
associated with attending workshops or seminars Flexibility: Farmers can learn at their own pace
and convenience, allowing them to balance their learning with their busy farming schedules.
Language Accessibility: Many e-learning platforms provide contest in local languages, making
educational resources more accessible so farmers who might not be proficient in English.

Improved Productivity: By learning about advanced agricultural practices, farmers can implement
improved techniques that lead to higher yields and enhanced productivity.

Enhanced decision-making: Access to real-time data and best practices empowers farmers to make
informed decisions about their crops and finances.

Risk Mitigation: Learning about pest and disease management practices can help farmers identify
early signs of problems and take preventive measures, reducing the risk of crop losses.
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Access to Market Information: Fanners can use e-learning to stay informed about market demand,
pricing trends, and consumer preferences, enabling them to make informed decisions about what to
produce and when to sell.

Empowerment: Technology-enhanced leaming empowers farmers with knowledge, enabling them
to negotiate better prices for their produce and make informed decisions about adopting new
technologies.

Transparency and accountability: E-governance promotes transparency in government schemes
and facilitates grievance redressal

Empowerment and inclusion: Technology-enhanced learning bridges the digital divide and
empowers even small-scale farmers.

Financial Literacy: E-learning platforms often include modules on financial management, helping
farmers understand budgeting, savings, and investment strategies.

Entrepreneurship: Farmers can explore opportunities beyond traditional farming by learning about
value addition, agribusiness, and diversification. Technology-enhanced learning systems offer
Indian farmers a pathway to acquiring new knowledge and skills, making informed decisions, and
adopting modem practices that can significantly enhance their agricultural productivity,
profitability, and overall livelihoods.

E-LEARNING RESOURCES

There are several e-learning resources available in India specifically tailored to agricultural
systems. These resources provide valuable information, training, and knowledge to individuals
involved in various aspects of agriculture.

Here are some e-learning resources available in India for agricultural systems:

(i) e-Krishi Shiksha: An e-learning platform that offers courses, videos, and learning materials
covering a wide range of agricultural topics, including crop cultivation, livestock management, and
agribusiness.

(ii) AgMOOCs (Agriculture Massive Open Online Courses: An initiative by the Indian Council
of Agricultural Research (CAR) that provides free online courses on various agricultural subjects,
allowing leamers to access lectures, videos, and resources from experts

(iii) National Institute of Agricultural Extension Management (MANAGE) Offers e-learning
courses and resources for extension workers, focusing on agricultural extension and advisory
services

(iv) SWAYAM: Offers online courses on agriculture-related subjects from reputed institutions,
providing learners with access to high-quality educational content.

(v) MKisan Portal: Provides e-leaming resources, including videos, articles, and training modules,
covering toples relevant to farmers and agricultural professionals

(vi) ICAR-Courses: Offers a range of e-courses developed by the Indian Council of Agricultural
Research, covering subjects such as horticulture, animal science, and agricultural engineering

(vii)-PG Pathshala Offers postgraduate-level courses and resources related to agricultural sciences,
providing in-depth knowledg@i@gcadmmg@damerﬁ studocu
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(viii) Indian Institute of Technology (IIT) and National Programmer Technology Enhanced
Learning NPTEL Offers courses on agriculture-related topics, including sustainable agriculture
practices and agribusiness.

(ix) Agriculture Skill Council of India (ASCI): Provides skill development courses for individuals
in the agricultural sector, including courses on fam management, organic farming, and agri-inputs

(x) Indian Institute of Soil Science (ISS) e-Courses: Offers online courses related to soil science,
soil health management, and sustainable agricultural practices.

(xi)State Agricultural Universities and Colleges: Many state-level agricultural institutions have
developed their own e-learning resources, offering courses on crop production, pest management,
and rural Development

(xii) National Institute of Agricultural Economics and Policy Research (NIAP): Offers courses
and resources related to agricultural economics,

policy analysis, and agribusiness.

These e-leaming resources cater to a diverse audience, including farmers, students, researchers,
extension workers, and agricultural entrepreneurs. They contribute to capacity building, knowledge
dissemination, and the adoption of innovative and sustainable practices within the realm of
agricultural systems in

India.

5.9. RURAL DEVELOPMENT AND INFORMATION SOCIETY IN E-GOVERNANCE

e Rural development involves improving the economic, social, and environmental well-being
of rural areas and communities. In the context of e-governance in agricultural systems, the
concept of an information society plays a crucial role in driving rural development by
leveraging digital technologies, connectivity, and access to information

e E-governance initiatives that focus on rural development aim to bridge the digital divide,
empower rural populations, and enhance agricultural practices for sustainable growth.

e Rural development and the information society intersect significantly in the context of
agriculture systems in India. The integration of information and communication technologies
(ICT) with rural development, initiatives has transformed the agricultural landscape,
empowering rural communities, enhancing productivity, and fostering sustainable growth.

e Rural development and the information society are interconnected within India's agriculture
systems are as follows:

1. Digital Inclusion and Empowerment: The information society aims to bridge the digital divide by
providing rural communities with access to ICTs. This inclusion empowers farmers with digital
tools, allowing them to access agricultural information, market prices, weather forecasts, and
advisory services, thus enabling informed decision-making.

2. Access to Agricultural Knowledge: The information society facilitates the dissemination of crucial
agricultural knowledge to remote areas. Farmers can access e-learning platforms, mobile apps, and
online resources to learn about modern farming practices, sustainable techniques. and market trends.

3. Market Access and E-Commerce: Real development initiatives leverage e-commerce and digital
marketplaces, enabling farmers to directly connect with buyers and consumers. This reduces
interme expands market reach, and improves farmers income.
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10.

11.

12.

Financial Inclusion and Services: The information society prem financial inclusion by connecting
reel populations to digital banking credit, and insurance services. This enables farmers to access
financial resources for investments and risk management

Precision Agriculture and Data Analytics: Rural development integrates precision agriculture
techniques, leveraging loT devices and data analytics Farmers can monitor soil health, crop growth,
and resource utilization optimizing inputs for improved yields

Weather Information and Disaster Management: The information society provides real-time
weather information and early warning systems for natural disasters. This helps farmers take
preventive measures. protecting their crops and livelihoods

Entrepreneurship and Diversification: The availability of information encourages rural
entrepreneurship. Farmers can explore value-added products, agribusiness ventures, and diversified
income sources beyond traditional farming.

Skill Development and Capacity Building: Rural development initiatives offer e-leaming
platforms and digital training resources. This capacity building equips farmers with new skills, such
as using firm management apps and adopting advanced agricultural practices

Extension Services and Advisory Support: The information society enhances extension services
by offering digital platforms for remote advisory support. Extension workers can provide real-time
guidance farmers, addressing their queries and challenges.

Sustainable Agriculture Practices: The information society promotes awareness of sustainable
agriculture practices. Farmers can learn about organic farming, crop rotation, and integrated pest
management, contributing to environmental conservation.

Data-Driven Policy and Planning: Rural development initiatives leverage data analytics to inform
policy decisions. Data on agricultural practices, market trends, and rural development indicators
guide policymakers in designing effective interventions.

Community Participation and Networking: The information society encourages community
engagement through digital platforms. Farmers can share experiences, exchange knowledge, and
collaborate on collective initiatives.

By combining rural development efforts with the principles of the information society. India's
agriculture systems experience a transformative impact Empowered by digital tools and knowledge,
rural communities are better equipped to address challenges, embrace innovation, and contribute to
the sustainable growth and prosperity of the agricultural sector.
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