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Outline

* Why is blockchain relevant for food chains?
* What are the features and applications?

* What is the way forward?

Disclaimer: this presentation uses the terms blockchain and distributed ledger technologies (DLTs) interchangeably.
However, note that all blockchains are DLTs and are only one specific implementation of DLTs.



Why is blockchain relevant for food and agriculture?

1. Food chains lack efficiency, traceability and transparency.

For example:

* Insufficient traceability and transparency in food chains

* Often no auditable production history for food safety, sustainability information and
occupational health

* Trade is complex, time-consuming and expensive

= Legacy customs and trade finance can be characterized by paper documents, manual-labour,
rising costs, asymmetric information and increased risk.

2. Challenges for trade and food chains are data problems
* Verifiable data is the basis for certificates, product quality, food safety, financing, etc.




What are the features?

New solutions...?

e DLTs have unique features...
e Shared database with immutable and secure data entries

. Brfings greater transparency, traceability, efficiency, accountability and trust to the exchange of value and
information.

* Smart contracts
* Auto-execute contracts when pre-defined conditions are met




What are the applications of DLTs in agriculture?

e Supply chain management

* Food safety

* Trade finance

e Agricultural financial services

* Market information

* Land registries

* International agreements related to agriculture




Application of DLTs in agriculture

1. Enhanced traceability and higher quality

transactions
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Manufacturer

Vaccines, antibiotics
are produced and
manufacturer enters
production data on
DLT

Capacity development activities on biosecurity and using animal traceability protocols and new workflows

Reference DNA test

Supplier

Agriculture and
livestock inputs are
sold to producers and
registered on DLT

Breeder or farmer
enters data on
offspring quality and
conditions, sanitation
and transportation
details

Farmer

Farm registration
completed via mobile

app

Cow is identified with
RFID tag

Uploads data on feed,
veterinary reports,
facility conditions,
sanitation and food
safety measures, other
certifications and farm
location

Verification DNA test
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Processor

Government-inspected
facility gets data on
cow, prepares animal
products and adds QR
code to packaging

Uploads data on
storage and slaughter
conditions, food safety
compliance, lot
number, certifications
and QR codes

Reports on animal movements

Distributor

Stores and transports
meat products from
suppliers to retailers,
restaurants and
importers

Uploads data on
shipment and delivery
details, storage and
transportation
conditions, and
warehouse and vehicle
food safety and
sanitation measures

Real-time animal health, food safety and food adulteration surveillance

Customs

In case of internaticnal
trade, receives digital
certifications

Uplads data on
holding times, testing
results and
customs-clearing
details

Allows entry for
products and custom
duties are
automatically
dispersed by smart
contract

Forecasting disease, food safety and food adulteration risks and vulnerability

Reports on veterinary medicine usage
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Retailer

Runs machine
learning-based
forecasting

Adapts orders and
promotions
accordingly

Uploads data on
delivery details,
inventory metrics and
sanitation measures

Provides app for end
consumers

Consumer
Scans QR code via app

Gets full information
on the animal product
such as where and
how it was processed
and transported

Reports on supply chain
actor performance



Application of DLTs in agriculture

Product-process links for enhanced traceability

Crypto-anchors

QR codes




Application of DLTs in agriculture

Audible production history

* Enhanced traceability and detailed product data on provenance,

attributes and authenticity
* Plant genetics, production techniques and inputs, SPS measures, processing
conditions, transport data, sustainability data and certifications.

L Improves monitoring and compliance with SPS and sustainability standards
L, Faster response to disease outbreaks and contaminated food products

Ly Combat food fraud
Ly Reduce friction at the border for international trade




2. Disintermediates transactions in ag supply

chains

* DLTs and smart contracts provide similar outcomes for trade finance and agricultural financial
services (payment services, agricultural insurance, credit and derivatives)

DLT benefits for financial services
* Increased efficiency
* Greater access for smallholders and MSMEs
» Better facilitates trade with less friction

Problems in legacy systems
* Paper intensive
 Manual labour

* High costs
* Fraud
e Asymmetric information
e High risk
* Long payment terms

DLT solutions
* Digitalization of economic activity, contracts,
and payments
* Auto-executes contracts
* Lowers transaction costs
* Reduces risk for sellers and banks
e Real-time payments
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More efficient trade finance

Single ledger for all trade documentation Instantaneous documentation flows
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Tokenized assets

* Tokenization enables unique business models for remunerating farmers
and consumers to create sustainable and responsible supply chains.
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3. Building a digital identity

* By recording digital and physical assets on the DLT, users build a A @
digital identity to access financial services and find new market ? ;
opportunities.

e Digital assets, or data, recorded from activity in agricultural supply chains can:

s Enhance market information and market transparency
L Provide supply chain actors with detailed records on their operations

 Physical assets can be used as collateral to access financial services
L DLTs provide a secure, fast and immutable method to register land titles




Conclusions

What is the way forward?

From potential...
* From 2018-2022, the global blockchain market in the agriculture sector is projected to grow at a CAGR of 56%.*

To adoption...
1. Improve knowledgebase of public and private sector on the application of DLTs for food and agriculture

2. Address the numerous technical, regulatory, institutional, infrastructure and capacity development related
challenges for widespread adoption

3. Create an enabling environment that promotes DLT adoption and ensures the productivity gains generated by DLTs
are shared by all market participants, including smallholder farmers, processors and MSMEs.

Achieved by...

s Promoting international cooperation through public-private sector partnerships
* Contributing to technical dialogue on research and development with private sector
* Providing policy guidance on the use of DLTs in supply chains
* Developing appropriate regulations and standards (regulatory sandbox) with private sector
* OQutreach to raise awareness, and improve digital infrastructure and skills (pilot projects in agricultural supply chains)

*Source: Technavio. 2018. Global Blockchain Technology Market in the Agriculture Sector 2018-2022. **Bain and Company. 2018. Wolf in Sheep’s Clothing: Disruption Ahead for Transaction Banking.
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HOW CAN BLOCKCHAIN'S GENERAL ARCHITECTURE ENHANCE
TRADE FACILITATION IN AGRICULTURAL SUPPLY CHAINS?
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Organising transactions in agricutural supply chains often
amounts to managing complex, expentive, and tme-consuming
processes. Transactions are Intermediated by situtions, which
rely on manual labour and processes. For

Enhanced trade facilitation in agricultural
supply chains with DLTs

Enhanced traceability and higher quality transactions
LT offer 3 pltform that recor, tracks, moritors and transacts
physical and dgital assets in agicutural supply chains. The

mpls, documenting trarsactions slone <osts saven percent of
the value of traded goods, accoring to the Giebal Allance for
Trade Faciltation. Not only are traditional wansactions expensive,
they are aso slaw For example, the payment terms for Austalias
arain sactor range from twe to fie weeks, peding counterpary
redit sk to producers (Fintech Austalia 2016). Other chillenges
fortrade the lack the imited

d h process and ransaction
throughout the agricultural supply chain in real

transaction processed on a DL caries process detais and speciic
preduct atirbutes, which are acdded by supply chain actors and
Internet of Things (1oT) devices and sensrs, such as agriultural
and vestock. production practices, transportation and storage
conditiors, export-related carticatins, sustainability information

tracaabilty of praciucts

The Wiord Trage Organization's (WTO) Trade Fadiitation Agreement
Sefs cut o recuce costs, incease ansparendy, aveid delas and
reduce uncertinty i trade. Blockzhain and other DI, combined
With STart Contracts? can make a malr cantibulon 10Wards these
oaks, Ty can spesel Up ransactiors, lower Gasts and make trade
finance more eficient. They ephanca foad safety, make trarsactons
transparent and traceabe and thus srengthen the compiance with
intermational rade agreements (ipol & Schmichuber, 2018)
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