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• Who are the trainers?

→ Simone Sala

→ Sjaak Wolfert

→ Felix Remboldt

Welcome to the participants!



1. Deep Dive on Blockchain / Digital Ledger Technologies in Agriculture

2. Deep Dive on UAVs (drones)

3. Deep Dive on Big Data & IoT

4. Development of a digital agriculture strategy

5. Q&A

Agenda of the webinar



Icebreaker
Quiz: True or False?

10 min



Blockchain / Digital Ledger 
Technologies in Agriculture
Deep Dive



• A Blockchain is a database (DB), stored redundantly

• It is regulated by algorithms and can be public or private

• It has – above Bitcoin – many applications, there are many Blockchains

→Better to speak of Digital Ledger Technologies (DLT) instead of just the Blockchain

• It allows recording transactions with mechanisms for processing, validating and 
authorizing transactions that are then recorded on an immutable ledger.

• 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 / DLT
Key information



Blockchain / DLT: an Introduction

https://www.youtube.com/watch?v=l4CZjTyLYG4


• 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 / DLT in ag/food
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.

→ This can support food safety

Blockchain / DLT in ag/food
Supply Chains



• In India, a research on the use blockchain technology for fertilizer subsidy 

disbursements to farmers have been implemented 

• Combining DLT with digital ID to assist in efficient and targeted delivery of many 

government-to-citizens (G2C) services 

→ Streamline the distribution of subsidy payments to farmers without the need 

for documents or multiple points of authorization.

• Read more: https://www.ccn.com/indian-govt-think-tank-to-trial-blockchain-for-fertilizer-

subsidy-payments/

Blockchain / DLT in ag/food
Supply Chains



• 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. 

Blockchain / DLT
Fisheries



• In China, a company linked to Sichuan Province Administration 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 (e.g. ChainWood). 

• 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 / DLT
Forestry, Environmental management



• 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 / DLT
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 / DLT
Insurance



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 / DLT
Land registrations



• 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. 

• Blockchain-based implementations still suffer from traditional challenges

• Lack of or poor infrastructure, failures of interoperability, and other technology issues. 

Blockchain / DLT
Issues and Opportunities in Agriculture



• Coping with the complexity of the technology and its implications

• many variations: public/private, open/closed, types of ledgers

• Breaking the chicken-and-egg problem: stakeholders are often hesitant to 

participate in blockchain projects before the value is proven

• Connecting to existing databases and legacy system → scalability

Blockchain / DLT
Key challenges



Blockchain / DLT
Biggest barriers to adoption

PwC survey of 
600 blockchain-
savvy executives



• What it does promise is to deliver a transparent, decentralized, secure 

transaction process and may reduce transaction costs. 

• 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 / DLT
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 / DLT
Issues and Opportunities in Agriculture



• Focus on the problem to be addressed and the need for

information in the ecosystem

• Engage end-users from the start of the project and identify the minimum 

viable ecosystem based on their commitment, urgency and position

• Take an agile approach to design and development, make mock-ups as soon 

as possible before building the software.

• Build upon ‘Common Grounds’ (existing data infrastructure, data models, 

interfaces and standard messages)

Blockchain / DLT
Best practices



Blockchain / DLT
When to use it?

Source: United States 
Department of Homeland 
Security Science & 
Technology Directorate



• Blockchain is a technology that is not coming alone: business ecosystems, 

governance and business models are its companions

• This combination can be disruptive in democratizing supply chains changing 

stakeholders’ positions – usually not visible at the beginning

• Together with technical complexity makes Blockchain not easy to apply

• Hence, successful, large-scale examples in agri-food are still rare

• Start with a clear objective, a minimum viable ecosystem, then step-by-step 

approach based on common grounds

Blockchain / DLT
Conclusions



Question + Plenary 
Discussion
Question via Mentimeter and plenary discussion: opportunities and 

shortcomings of blockchain / DLT

10 min



Unmanned Aerial Vehicles 
(aka drones) in Agriculture
Deep Dive



• UAVs are unmanned aerial vehicles controlled from remote 

• Many different uses: mapping, agriculture, forestry, military, deliveries, 

recreational etc...

• Many different technologies according to main user needs, e.g.: lifting 

capacity vs. distance, altitude, flight time...

• Drones can carry sensors conceptually similar to satellites and planes but 

can also carry tools and small machinery

• Leight weight, limited cost, flexible technogolies... But usage possibilities 

depend on local legislation

What are UAVs?



• Multirotor: high lift capacity, easier maneuvering, lower distances and shorter 

flight time

• Fixed wing: longer flight time, easier coverage of larger areas, more complex 

maneuvering 

• Combined type

Multi-rotor vs. fixed wing



• Very high spatial resolution (5-10 cm vs. 50cm-1m of 

VHR satellite data), multi-spectral

• Conceptually close to aerial photography: oblique vision 

implies capacity of 3D imagery, advantage for 

applications where object height is needed (buildings, 

trees...)

• Can be used under clouds, less atmospheric noise, but 

geometry correction is important

• Opportunities for Crowd sourcing

Digital sensors on drones



• Sensor-equipped UAVs can collect multispectral images that are processed 

to generate spectral reflectance bands. 

• Calculation of a variety of indexes

• Normalized Difference Vegetation Index (NDVI)

• Leaf Area Index (LAI) 

• Photochemical Reflectance Index (PRI)

→ Detection of crop changes or stress conditions otherwise invisible to the 

human eye.

Detecting change at the field level



• Precision agriculture, intra/inter-field variability

• Monitoring in areas with limited access (dense forest, 

water, flooded areas, mountains, fires...)

• High accuracy observations and mapping (e.g. post 

emergency mapping, used operationally by 

COPERNICUS for post-earthquake) and creation of 

orthomaps and digital elevation models

• Mapping/monitoring/data collection complementary 

to EO

Main applications of sensor equipped drones



• Patrolling and detection [ranchers 

and fishery managers]

• Track livestock location conducting 

regular surveys of fencing [cattle 

ranchers]

• Improve farmers’ creditworthiness 

by providing detailed and up-to-date 

farm data on location, size, crop 

quantity/quality

• Documentation of illegal land and 

resource use

Additional use cases



Drones for agricultural production

Infra-red sensors monitor crops and detect
pests/diseases 10 days earlier than the
human eye

Rice crop fumigation by drone: 7 minute per ha
Rice crop fumigation by hands: 4-5 hours per ha



Drones for agricultural production

Sowing via drone can get to a 75% higher
success rate of with a decrease in costs
up to 85%.

Land use 
efficiency
improved up to
10% 
for coffee
production in 
Brazil



• Example of services 

offered by startup in 

Tanzania (UPANDE)



• Crop type mapping over large areas needs 

collection of ground information 

• Drones can be used at different levels:

• Replace VHR satellite imagery for 

assessing sample unit – Fixed wing

• Surrogate to field survey for inaccessible 

location within sample unit – Multi-rotor

• Used for calibration / validation in 

combination with field data for wall-to-wall 

crop type mapping based on S1/S2

Combining drones with satellite imagery for field campaigns 
(COPERNICUS4GEOGLAM project)



• Improve forest management and operational planning, including the 

monitoring of illegal activities and encroachment. 

• Allow the collection of key forest metrics - e.g. tree canopy analysis, 

conservation features, tracking native species, carbon sequestration, 

monitoring biodiversity and ecological landscape features. 

• Accurate and timely update of forest inventory information at local scale.

• Adaptive planning, High project customization, and rapid implementation (even under 

challenging weather conditions). 

Drones for forestry



explorer.land

is a map-based 

platform where 

project 

communication 

can be 

consolidated 

around maps

Drones for forestry



• The goal of Flying Labs is to accelerate the positive impact of local aid, 

health, development and environmental solutions locally. Flying Labs also 

expand local markets by creating new jobs and businesses that offer robotics 

as a service and support local ecosystems.

• Network of 100+ local experts across 30+ countries in Africa, Asia and Latin 

America to build on existing expertise in drones, data and AI.

• Flying Labs are directly connected to each other, sharing lessons learned and 

best practices across the globe, training each other and working on joint 

projects.

Relying on local networks to develop local
capacities: the example of Flying Labs



Relying on local networks to develop local
capacities: the example of Flying Labs



• Access to and capacity to use adequate software

• Legal aspects and regulatory regimes 

• Acceptability from farmers 

• Limited flight time and range 

• High initial cost of purchase 

• Connectivity (limiting data processing) 

• Weather dependency

Main barriers to UAV use in agriculture & 
natural resources management



• Industry growing fast where 

enabling regulations are in place

• Industry on hold or declining where 

regulations are too strict / disabling / 

expensive to comply with

→ Regulators’ decisions impact is 

multifold on security, privacy, and the 

possible transformation of agriculture 

into a data-driven profitable enterprise

The EASA 3-category approach 

[open/specific/certified] is the world’s 

best practice 

→Support its spread around the 

globe for national and international 

harmony and common standards. 

→Streamline the regulatory process 

Supporting enabling regulatory systems

https://www.africandroneforum.org/regulations/



Question + Plenary 
Discussion
Question via Mentimeter and plenary discussion on the value of UAVs

10 min



Break!

5 min



Big Data and Internet of 
Things (IoT) in Agriculture
Deep Dive

Sjaak Wolfert, 22 April 2021



BIG 
DATA

Smart Farming

CONTROL

SENSING 

& MONITORING

ANALYSIS 

& PLANNING

SMART

SMART

SMART



Involving entire supply chain and beyond

Smart Farming

Smart Logistics

Tracking & Tracing

Consumer trends

Domotics Health

Fitness/Well-beingPersonalized



Internet of Things 
(IoT)

Objects become a 
uniquely identifiable ‘thing’ 
real-time connected in a 
network

• Sensors

• Long Range 
communication

• Digital Twins

48



IoT + Big Data example: HAPPY COW



Internet of Things
IoT & fisheries

AzLogica, Colombia



Big Data
Making sense of data

Jakarta, 2014

But in combination with traditional research!



Creating a collaborative infrastructure

Scenario: get expert advice for spraying to 
handle disease on tomatoes
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IoT Reference 
Architecture

• Use of standards

• Use of frameworks

• E.g. FIWARE context 

broker

• Minimum 

Interoperability 

Mechanisms (MIMs)



www.iot-catalogue.com

FARMER TECHNOLOGY

PROVIDER



Use Case Explorer Use Case Detail Products



The Battlefield of Data for Farming and Food

Farming 
Data

Food 
Data

See: Wolfert et al., Agricultural Systems 153 (2017) 69–80

Processors

Ag 
Business Tech 

Companies

Tech
Start-up

Tech
Start-up

Ag Tech

Retail

Venture 
Capitalists

Data
Start-up

Data
Start-up



Ag Start-ups in the USA

57
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Business Model patterns in data-driven 
innovations

• Basic data sales

• Product innovation

• Commodity swap

• Value net creation

• Value chain integration

Source:  Arent van 't Spijker:  "The New Oil - using 
innovative business models to turn data into profit“,  2014



Basic data sales

How does it work?

- A ‘box’ collects all data

- Data is stored in a cloud

- Data is being marketed/invested

- Farmer gets a share of profit

“Farmers think their trust is violated”
Their data goes to multinationals  that promise 

high future yields based on big data,

while farmers have to pay for everything



Value net creation with data
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Key challenges for IoT & Big Data 
development

How to create infrastructures and ecosystems that 

utilize the potential of IoT & Big Data to address the 

grand challenges of sustainable food production?

→ Integrated approach:

• Data Infrastructure & Analytics

• Business models

• Governance

61



Question + Plenary 
Discussion
Question via Mentimeter and plenary discussion on the key enablers of 

Big Data

10 min



Development of a digital 
agriculture strategy
Key approaches and entry points



Engaging with D4ag partners/initiatives 
Key Criteria 

Cluster Criteria Value

General criteria To be satisfied to engage Yes/No

Benefit
General benefits for the 

organization, the partners, the 

beneficiaries
High (+3)

Medium (+2)

Low (+1)
Enabling factors

Factors enabling success of the 

D4ag initiative

Organizational 

Impact
Impact on the organization

Cost General and recurring costs High (-3)

Medium (-2)

Low (-1)Risks
Risks associated with the 

initiative



Engaging with D4ag partners/initiatives 
Key Criteria

Cluster Criteria

General criteria • Compliance with DG INTPA strategies and rules

• Compliance with Digital Development Principles

• Compliance with EU policies and rules

If satisfied, assessment can proceed…



Engaging with D4ag partners/initiatives 
Key Criteria

Cluster Criteria

Benefit (general) • Overall benefit for partners and beneficiaries

• Meeting the needs and expectations of staff, partners, or 

beneficiaries

• Contribution to DG INTPA strategies

Enabling factors • Availability of skills and capacities among staff, partners, or 

beneficiaries

• Availability of technologies and infrastructure

• Buy-in of staff, partners, or beneficiaries

• Existing evidence of impact 

• Overall appropriateness of the technology for the target 

community

Organizational Impact • Organizational learning 

• Improvement of external relations

• Strengthened innovation culture 

• Strengthened positioning and branding 

Positive factors



Engaging with D4ag partners/initiatives 
Key Criteria

Cluster Criteria

Cost • Environmental and social costs

• Resources needed to implement the initiative

• Recurrent expenditures required for maintenance 

sustainability

Risks • Financial risks

• Implementation risks

• Exploitation risks

• Partnership risks

• Reputational risks

• Technology risks

Negative factors



• CTA’s library lists publications in the area of D4Agriculture: data, youth 
engagement, blockchain

• FAO pioneered the Communication for Development approach to support the 
inclusive design and implementation of rural communication strategies combining 
digital technologies and traditional media 

• FAO & ITU prepared a guide to develop e-Agriculture strategies to help countries 
identifying and developing sustainable digital services and solutions for the 
agriculture sector

• GSMA developed a toolkit to design mobile services in agriculture

• IFAD published a toolkit to design digital financial services for smallholders

Various approaches & methodologies



GSMA
mAgri Design Toolkit

The mAgri Design Toolkit is a collection of instructions, tools,

and stories to help develop and scale mobile agriculture

products by applying a user-centered design approach.

A set of six modules



1. Introduction: what is user-centered design and how does it bring value to mAgri? 

2. Planning: align on team setup, existing knowledge, and assumptions. 

3. Learning: create meaningful products, you need to be closer to user, market, and 
context of use. 

4. Create: develop a mAgri concept that is deeply rooted in insights captured in the 
field

5. Develop: shift from concept to realization: prioritize features and plan how to 
create value, deliver, and capture it over time. 

6. Maintain: When the product launches, continuously gather feedback from farmers 
and the ecosystem to refine and improve the product.

GSMA
mAgri Design Toolkit



• This framework assist countries to develop their national 
e-agriculture strategy and master plan.

• An e-agriculture strategy comprises 3 parts:

ITU & FAO 
e-Agriculture strategy guide



ITU & FAO 
e-Agriculture strategy guide



ITU & FAO 
e-Agriculture strategy guide



• Exploratory work as part of a program supported

by the EU Delegation

• Mapping of existing information system used by the 

Ministry

• National event to kick off the Digital Transformation of 

the agriculture sector in Guatemala 

• Workshop with experts from public/private sector on 

tematic areas to identify key priorities, opportunities, 

threats

• Design of pilot initiatives (e.g. creation of a national 

registry of beneficiaries)

Case example
Digital Transformation of agriculture in Guatemala



• Support to D4Ag as part of the TAMAP project

• Assessment of the use of D4Ag services by stakeholders across the country through 

workshops

• Analysis of supply/demand dynamics of D4Ag services in SL 

• Training of farmers and other stakeholders in the use of existing applications

• Development of an action plan related to further roll-out of D4Ag in SL 

• Assist selected local D4Ag startups in the preparation of bankable business plans

Case example
Development of an Action Plan for Digital Agriculture in Sri Lanka



• Introduction

• Policy and regulation

• Copernicus

• eGovernance

• Entrepreneurship

• VET for professionals

• eAgriculture

• Big data and AI

• Connectivity & Digital 

Infrastructure

• Smart Cities

• Digital & Gender

• Digital & Energy

• Digital & Education

• Digital financial 

services/inclusion

• Self-learning: 

digitalisation: where to 

go

• Cybersecurity 

/Trust&Security/Diploma

cy

• Digital & Health

Digitalisation Toolkit 

https://europa.eu/capacity4dev/sites/default/files/media/infosheet_1_-_introduction_to_digitalisation.pdf
https://europa.eu/capacity4dev/digitalisation-4-development/documents/toolkit-infosheet-2-policy-and-regulation
https://europa.eu/capacity4dev/digitalisation-4-development/documents/toolkit-infosheet-3-copernicus


Capacity4Dev : Digitalisation 4 Development 



Key actions

• Creation of the “African Union - European Union D4D Hub” - based on the 

recommendations of the EU-AU Digital Economy Task Force Report

• Launch of a series of African-European multi-stakeholder initiatives, boosting the 

rollout of the African Union's own Digital Transformation Strategy

• Operationalise the Team Europe approach in digital transformation, positioning the 

EU with its human-centric digital economy model on the world's digital map. 

• EC and BMZ organized the Smart Development Hack (April 2020), gathering 1000+ 

innovative digital solutions to help facing the COVID19 emergency

D4D Hub

https://toolkit-digitalisierung.de/en/partner/d4d-hub/
https://ec.europa.eu/digital-single-market/en/news/new-africa-europe-digital-economy-partnership-report-eu-au-digital-economy-task-force
https://au.int/sites/default/files/documents/38507-doc-dts-english.pdf
https://toolkit-digitalisierung.de/en/smartdevelopmenthack/


Engaging Private Sector

• Main instrument is the EFSD+ (European Fund for Sustainable Development 

Plus) through the banks to establish venture capitals

• Support the development of a conducive business environment through 

Technical Assistance and digital governance programmes. 

• Action through the D4D Hub – a coordination platform with EU MS and 

private sector

• Focal point in F5 for agriculture/green and digital: Ms. PIROLLI Milena (INTPA) 

Milena.PIROLLI@ec.europa.eu

• Contact: BARONE Barbara (INTPA) <Barbara.BARONE@ec.europa.eu>; 

MACOVEI Georgiana (INTPA) Georgiana.MACOVEI@ec.europa.eu

Developing Digitalisation Initiatives

mailto:Milena.PIROLLI@ec.europa.eu
mailto:Georgiana.MACOVEI@ec.europa.eu


Q&A + Wrap-up of the course



• Any questions? Comments? Remarks? 

Q&A
15 min



Q&A + Wrap-up of the course



1. Digital Transformation of the world is happening at a fast 
pace, development and agriculture being part of that 

2. Various EU policies are relevant to leverage digital tech 
for development cooperation and agriculture 

3. Digital tech is transforming some key subsectors of 
agriculture (financial inclusion, agricultural production, 
advisory services, etc.)

4. Various digital technologies are being applied to 
transform agriculture 

• Particular stress on Earth Observation technology -
powered by Copernicus and the EU!

5. Different approaches, methodologies, guidelines 
available - need to be tailored to the context of our 
partners

Wrap-up



• Please feel the form: your feedback is important! ☺

Course evaluation
5 min



Thank you!
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