
Digitalisation for Agriculture

Module 2.2: 
Key Technologies and digital solutions in agriculture



Agenda

Module 2.2: Key technologies
• Mobile services
• IoT
• Blockchain
• Frontier Technologies



Exercise

Post on a wall D4Ag technologies and/or solutions 
that you are aware of

10 min

Hint: Think about the sub-sectors we just discussed…



Mobile services
The best gateway to access information (?)

Some issues
• Mobile penetration is high, 

but for mobile internet 
there’s a long way to go

• Mobile phones are not 
suitable to perform all the 
tasks that can be done with 
a computer

• Rate of smartphones in the 
developing world as of 
today 25%



Mobile services
A technological framework
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Mobile services
A technological framework for D4Ag solutions

Agriculture issue Service Potential outcome

Low access to 
financial services

Mobile Payment System Increasing access/affordability of 
financial services tailored for agricultural 
purposes

Micro-Insurance System

Micro-Lending Platform

Lack of agricultural information
Mobile Information Platform Delivering Information (agricultural

techniques, commodity prices, weather 
forecasts)Farmer Helpline 

Low supply chain efficiency

Smart logistics

Optimizing Supply Chain management
across agriculture sector & improving 
transportation logistics

Traceability & tracking system

Mobile management of supply networks

Mobile management of distribution networks

Low access to markets

Agricultural trading platform Enhancing links between commodity
exchanges, traders, buyers/sellers of 
agricultural products

Agricultural tendering platform

Agricultural bartering platform



Mobile services
Access to financial services

Many applications available in the developing world! 

• SMART Money, GCASH in the Philippines
• FarmDrive in Kenya
• Zoona in Southern Africa provides e-payment to 

unbanked people
• Kilimo Salama (ACRE) provides farmers with insurance 

coverage



Mobile services
Access to financial services: ACRE

• Micro-insurance 
for farmers

• Service users 
invested +20% 
in production

• Income +16%



Mobile services
Access to advisory services: iCow

• Provides integrated services to breeders 
via mobile+internet

• Among the services: cow calendar, 
market information, access to extension 
services

• Available in Kenya on multiple operators 
via Safaricom, Orange and Airtel

• Platform: mobile phone, SMS, web-
based interface, Ushahidi crowdmapping

• Fees: Farmers pay 5 shillings (roughly 
US$0.05) per SMS, which amounts to 
approximately 1,200 shillings annually 
based on average estimated usage 
(~US$

www.iCow.co.ke

http://www.icow.co.ke/


Mobile services
Access to market: ESOKO

• Ghanaian company active from 2005
• Currently active in 8 countries, +200 employed, claim to have farmers’ 

income increased by 10%
• Mobile-enabled platform for farmers, agro-traders, businesses, NGOs and 

governments.  

• Initial focus: market information – e.g. real-time market information, 
receive price alerts, SMS commodity purchasing, etc. 

• Model: Free 1st month (for end users) then sliding scale based on 
willingness/ability to pay, franchising fees and a share of revenues (for 
partners) 

• Access: Works on basic phones, customers can subscribe via SMS or 
online Key 



Mobile services
Access to market: ESOKO

There is a dark side though…

https://www.ictworks.org/esoko-agricultural-market-prices-failures/#.WlDcszdG3b0

https://www.ictworks.org/esoko-agricultural-market-prices-failures/#.WlDcszdG3b0


Mobile services
Access to market: MOZACAJU



Mobile services
Risk Management: Plantix



Mobile services
Data collection

Many mobile-based applications 
• RapidSMS
• Ushahidi/Crowdmap
• KoboToolBox
• OpenDataKit
• Freedom Fone

• Open Foris
• Open Foris is a set of free and open-source 

software tools that facilitates flexible and efficient 
data collection, analysis and reporting. http://www.openforis.org/

http://www.openforis.org/


Internet of Things
Many applications

Greenhouse control

Animal feed control

Precision Farming

Weather

Agro-ecological 

Pests/Diseases

Production
Monitoring

IoT/sensors

Traceability

Controlled 
Environment
Production
Monitoring

Food packaging

Animal/crop 
identification

Transportation

Processing 
monitoring



Internet of Things
IoT & agriculture: a promising sector

2016/2017



Internet of Things
IoT & agriculture: a promising sector

2018/2019



Internet of Things
IoT & Livestock

Any idea what this is?



Internet of Things
IoT & Livestock

Virtual fencing (CSIRO)



Internet of Things
IoT & Livestock



Internet of Things
IoT & fisheries: 2 approaches

AzLogica, Colombia



Internet of Things
IoT & fisheries: 2 approaches

Libellium, Vietnam



Internet of Things
IoT & fisheries: 2 approaches

The low cost way: 
https://wazihub.com/

https://wazihub.com/


Internet of Things
Wazi-Up approach in Burkina Faso

The low cost way: https://wazihub.com/

https://wazihub.com/





Internet of Things
IoT & soil analysis

Product: https://www.agrocares.com/en/products/scanner/

https://www.agrocares.com/en/products/scanner/


Blockchain
Definitions
• Distributed ledger technology (DLT) the technology behind 

bitcoin, ether, etc.

• DLT is a decentralized system for recording transactions with 
mechanisms for processing, validating and authorizing 
transactions that are then recorded on an immutable ledger. 

• Blockchain is one implementation of DLT. 

• Blockchain is referred to as an “Internet of value”, meaning a 
secure way to store and transact value – anything from currency, 
stocks, contracts and even votes – from one entity to another. 



Blockchain
Blockchain and agricultural development






Blockchain
Smart Contracts
• Smart contracts are self-executing agreements that are 

triggered on the basis of predefined and agreed events 
• E.g. Rainfall > 200 mm
• Market price of commodity > USD 100

• Why smart? 
• The clauses in the contract are evaluated and the 

appropriate code executed without human intervention.

• Settlements in smart contracts are automatically 
triggered if the pre-agreed conditions coded into the 
contract are met. 



Blockchain
Issues and Opportunities in Agriculture
• Blockchain-based implementations still suffer from 

traditional challenges such as a lack of or poor 
infrastructure, failures of interoperability, and other 
technology issues. 

• Although the trend now is to try a blockchain-based 
implementation of traditional processes, in most cases this 
adds unnecessary overheads and does not yield any 
tangible benefits. 

• What it does promise is to deliver a transparent, 
decentralized, secure transaction process and may 
reduce transaction costs. 



Quick fire round

What processes in the agriculture 
domain are suffering from a lack of 
transparency, would benefit from 

decentralisation and are now affected by 
non-secure transactions?

5 min



Blockchain
Issues and Opportunities in Agriculture
What’s the role of blockchain?

• In agriculture, self-executing smart contracts together 
with automated payments would be the game changer. 

• The role of smart contracts especially in agricultural 
insurance, green bonds, and traceability could be very 
effective. 



Blockchain
Issues and Opportunities in Agriculture
What’s missing?

• To ensure the maximum efficacy for smart contracts, 
frameworks to support such an innovation, such as high 
quality data, enabling policies and regulations, should be 
first addressed. 

• The process of designing, verifying, implementing and 
enforcing smart contracts in traditional agricultural value 
chains is still a work in progress, with only a few pilot 
implementations to show proof-of-concept.



Blockchain
Insurance
Index insurance based on smart contracts can automate 
and greatly simplify the process thereby facilitating instant 
payouts to the insured in the case of adverse weather 
incidents.

Automatic data feeds provide continuous and reliable 
hyperlocal data to the contract thereby eliminating the need 
for on-site claim assessment by the surveyor.



Blockchain
Insurance
How may this work?

Agricultural insurance built on blockchain with key weather 
incidents and related payouts drafted on a smart contract, 
linked to mobile wallets with weather data being provided 
regularly by sensors in the field and correlated by data from 
proximity weather stations would facilitate immediate payout 
in the case of a drought or flooding in the field.



Blockchain
Land registrations
• Blockchain-based implementations could provide an 

incorruptible ledger of land records

• UNDP in India is working with partners to make land 
registry more reliable by recording each transaction 
throughout the sale of a property.

• Land-ownership authority of Sweden has piloted land 
registry and property transaction on blockchain. 

• Georgia is experimenting on the use of the bitcoin 
network to validate property-related government 
transactions.

• Honduras started as well in 2017, but the project 
collapsed



Blockchain
Supply chains
• A blockchain can assist in providing an immutable record 

from the provenance to the retail store of a product. 
• Increase consumers’ trust in the products that they buy 
• Reward the producers who employ good agricultural 

practices 
• Overall support sustainable farming and responsible 

consumption



Blockchain
Supply chains
• Italian pasta and pesto sauce 

manufacturer, Barilla, has 
teamed up with IBM to tackle 
transparency and traceability 
in its pesto production cycle.

• All details related to 
cropping, harvesting, 
transportation, storage, 
quality control are tracked 
and made available on a 
blockchain system that the 
customer can verify by 
scanning the pesto’s QR 
code.



Blockchain
Supply chains

• Provenance works on enabling businesses to build trust in 
their goods and supplychain by using mobile, blockchain 
and open data supported software. 

 This ensures food safety



Blockchain
Supply chains

• In India, a research on the use blockchain technology 
for fertilizer subsidy disbursements to farmers have 
been implemented 

• Streamline the distribution of subsidy payments to 
farmers without the need for documents or multiple 
points of authorization.



Blockchain
Forestry, Environmental management
• In China, a company aims to use blockchain for forestry 

economic development and rural poverty alleviation. 

• In Spain, the Ministry of Agriculture, Fisheries and Food 
also plans to apply blockchain technology to develop the 
forestry industry. 

• Companies such as Poseidon are developing blockchain-
based systems to track individual/company’s carbon 
footprint and then providing opportunities to offset it. 

• IBM works with Veridium to tokenize carbon credits that 
are verified by third parties according to international 
standards.



Blockchain
Fisheries

• Blockchain can be used to track and deter illegal, 
unreported and unregulated fishing (IUU)

• WWF is developing TraSeable, an application to stamp out 
illegal fishing and human rights abuse in the Pacific 
Islands’ tuna industry. 



Frontier technologies
How could a future farm look like?

?



Frontier technologies
How could a future farm look like?



Do you know any
among them?



Big Data + IoT + machine learning
Smart farm management

https://www.bovcontrol.com/en/

https://www.bovcontrol.com/en/


Big Data + IoT + machine learning
Smart farm management



Robots

Autonomous robot to harvests soft fruits
Dogtooth Technologies

Home-garden automated production
(Farmbot)



Big Data + machine learning
Cloud-based genomic platforms

CropOS™ allows researchers to:
• predict
• select 
• control 
desirable traits, bypassing 
generations of experimentation 
to bring crop and ingredient 
improvements to market faster.



Group work

An area in the country where you work is affected by 
soil degradation issues, as the local population carries 
out bush-burning and tree cutting. You are designing a 
project proposal to support and facilitate access to 
agricultural information among these farming 
communities, covering an area with three local groups, 
each speaking their own language. Literacy rate is 
around 60%, and mobile phone ownership is 36%. 

15 min

Question: Which D4ag solution could you use in this 
case?
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