
Paperless Systems for Agri/Food Trade Facilitation

Chain food information management for trade facilitation



• Paperless food information management for trade facilitation
– Introduction and scope
– Types of paperless food information systems from a functional point of view
– Types of paperless food information from a regulatory point of view
– Types of paperless food information from a technical point of view

• Food safety, sustainability and trade: benefits of paperless food information 
management
– Guaranteeing food security and safety
– Increasing sustainability
– Efficient Trade

• Developing Paperless Systems for Agro-trade Facilitation
– Stakeholders and their role in the development process
– The role of laws and regulations
– Enabling efficient data gathering
– Milestones towards large scale paperless food information system implementation

• Relevant international standards for paperless food information systems
– Identification systems used world-wide for paperless food information systems
– Data carrier standards
– Data harmonisation standards
– International data exchange standards and their penetration
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• Practical Recommendations for Implementation of Agro-paperless 
Systems
– Prioritizing adoption of paperless systems for agro-trade

– Addressing legal implications for establishing paperless systems

– Mobilizing Resources

– Considerations for smallholders

– Stakeholder motivation and coordination

– Sustainability of the systems

– Others

• Some examples of the implementation of paperless food information 
systems
– Food safety: M-FIT

– Sustainability: RSPO – trading of sustainable palm oil (Global)

– Customs: eSPS systems

• Summary
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Introduction and scope
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Some simple facts: the origin of food

5Src: Global Imports of Food, WTO

The global food trade is estimated to be worth about 1.45 trillion USD



One example: the European Union

• The world’s largest importer and 
exporter is the Europe Union

– 36% of global imports 

– 38% of global exports
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The source of incidences

• Food is a sensitive commodity
– directly related to human health
– spoils quickly

• As a result, countries monitor food trade 
closely and reject what is not fit to eat

• The source of reported incidences in 
Europe is again... the world!

Source: RASFF 7



Has food safety improved over time?

Nagging questions:
• Has the General Food Law 

improved food safety?

• Has increased traceability 
resulted in safer food?

• Do consumers feel safe and 
capable of making well-
informed decisions?
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Information is not equal information

Paper-based systems

• Easy to implement

• Time resilient

• Not scalable; limited by 
capacity of personnel and 
physical transportation

• Cannot be re-used

• Usually not accessible; filed 
in physical location

• Information chains 
impossible to construct

• Library of Congress

Paperless systems

• Require technical capacity

• Subject to data format 
compatibility issues

• More scalable; can be 
(semi)automated

• Easy to copy and exchange; 
no transportation time

• Easily accessible

• An information chain can 
be established

• Google
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World-wide information needs for traded food

• Sanitary and phyto-sanitary 
information (SPS)
– Internal hygiene, food safety and 

related export procedures
– Disease control

• Food nature and history
– Origin (linked to compliance, 

consumer health and choice, food 
safety)

– Certification and Practices (e.g. 
Halal, fair trade, labour conditions 
etc)

– Consumer information, in 
particular related to correct 
labelling

• Control of illegal activities
– Import/export bans
– Lack of trade permits
– (Caught fish) llegal, unreported and 

unregulated fishing (IUU)

• Customs
– Trade information
– Avoidance of illegal activities 
– Exporter blacklists

• Statistics
– Continuous improvement
– Mass balance
– Avoidance of illegal activities

• Sustainability
– Calculation of environmental, 

economic and social impact along 
supply chains

• Food security
– Production prediction models 

based on history information
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Right to informed choice

Consumers (in the EU)

• 50% want more info on food safety

• 90% believe that food from outside should be subjected to the same rules

• (Environmental) sustainability is becoming ever more important
– See e.g. Cadbury’s forced retreat when announcing the use of palm oil

Do you believe that imported foods from outside the European Union should respect the 
same conditions of animal welfare/protection as those applied in the European Union, 
EU-25, 2006 (%) Source: EUROSTATAgricultural topics on which the public would like more information, EU-25, 2006 (%) 

Source: EUROSTAT
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Chain Food Information Management

• To establish information chains, chain food information management is 
necessary

• Chain Food Information Management 

– refers to the distributed collection, storage and usage of information items, 
connected by traceability, that can be accessed via electronic systems

• Simple steps:

– Collect data as a food item moves through the chain

– Make sure all processes connect inputs to outputs, i.e. are traceable

– Transport or calculate relevant indicators and make them available to stages in 
the chain that are n-times removed

12(c) SYNTESA PARTNERS AND ASSOCIATES.



Types of chain food information management systems from a functional point of view

• National single 
window systems 
and ePermit
systems

Customs 
management

• Food safety 
oriented systems

• Animal and 
carcass tracking

e-traceability 
systems

• Fair trade

• Religious

• No child labour

Ethical 
compliance

• Sustainability 
tracking

• Compliance to 
specific food 
standards

Standard 
compliance

• IUU fishing

• Export/import 
licenses

• Shipment 
registration

Legal compliance

• Transparency 
systems

Marketing-
oriented systems
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Food Information & Traceability FRAMEWORK

Information Backbone.  Sets Standards.  Monitors Operations
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(Cumulative) push model

• Data is submitted to a central database

• FBOs deliver data on behalf of their own supply chain

• Advantages

– Simple to implement

(c) SYNTESA PARTNERS AND ASSOCIATES. 16

FBO
FBO
FBO
FBO
FBOs

FBO
FBO
FBO
FBO
FBOs

FBO
FBO
FBO
FBO
FBOs

FBOFBOFBOFBO

C
e

n
tr

al
 D

B

Query

push push push



Push model

• FBOs submit a well-defined 
data set to a “hub” 

• The data set is designed in a 
way that allows connection 
with other data sets

• (In some systems, the data set 
is replaced by data pointers)

• Queries are executed solely 
on the hub level

• Advantages

– Robust and fast, if chain 
partners can be convinced
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Distributed systems or “pull” models

• FBOs store and manage their own data without pushing it towards a centralized system 

• Queries are resolved in hopping from one FBO to another following the queries trace. 
– “One up-one down” systems.

• Typically, this is accompanied by some form of search service to obtain the initial entry 
point for a query.

• Advantages: 
– Scalability

– Increased control over data access

• If a commonly accepted standard for electronic exchange of information existed, this 
could be a good, if fragile model.

(c) SYNTESA PARTNERS AND ASSOCIATES. 18



Mixed or layered models

• FBOs submit a well-defined, minimal data set to a hub. Other data remains on-
site, but connected through well-defined interfaces

• Specific queries, e.g. related to regulations, can be executed within the hub
• Other queries, e.g. in case of a food crisis, can be executed through the network
• Advantages

– Probably the best realistic implementation model
– Based on the Public-Private Partnership thinking model

(c) SYNTESA PARTNERS AND ASSOCIATES. 19



FOOD SAFETY, SUSTAINABILITY AND TRADE

Benefits of paperless chain 
food information management

20



Some drivers for chain food information management

21

C-FiM
Chain Food 
Information 
Managment

Compliance to 
standards and 

regulations

Trade and 
efficiency

Sustainability
-Stakeholder involvement
-Key indicator calculation

Marketing and
brand assurance

-Authenticity
--Claims management

New business
models

–Carbon indexed ingredients
–Dynamic shelf life
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Food safety
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What
• Connection “one up, one down” 

• Transport of critical parameters (e.g. 
additives, shelf-life, temperature, etc)

• Interconnection with eHACCP

Experiences
• e-Sporing (Norway)

• M-FIT (Malaysia)

• Smallholder traceability for aquaculture 
(Vietnam and Indonesia)

• ESIT (Greece)

Benefits
• Institutional: disaster management, 

accountability of FBOs, statistics 

• Industry: brand risk management, reduced 
recalls, shelf-life optimisation, compliance

• Consumers/Citizens: reduced health risk, 
improved decisions

Challenges
• Industry buy-in

• Consumer/citizen interest

• Smallholder integration

• Standardisation

• Governance

Food safety



Sustainability
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What
• Calculation of key environmental 

sustainability parameters along the supply 
chain, such as CO2eq, water usage, 

• Transport of key social sustainability 
parameters, such as legal compliance, 
worker/aboriginal rights, child labour

Experiences
• (social only) UTZ Certified

• (legal compliance) IUU fishing

• (in preparation) Roundtable for Sustainable 
Palm Oil and some retailers/manufacturers

• (for biofuels) ISCC

Benefits
• Institutional: Enforcement aid, accountability 

of FBOs, monitoring of management goals 

• Industry: brand risk management, legality of 
supply chain, monitoring of mngmt goals

• Consumers/Citizens: informed decisions, 
peace of mind

Challenges
• Technical complexity; in some case unclear 

science

• Industry commitment

• Consumer/citizen push

• Standardisation, in particular of calculation 
methods

Sustainability



Trade
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What
• Exchange of electronic information for trade 

relevant purposes (trade permissions, 
customs, goods shipped notices)

• Single window for traders

• Legality, security, safety of shipments

• Electronic handling of incidences

• Electronic handling of fees

Experiences
• ASYCUDA (World)

• eCustoms (Europe)

• Animal passports (Europe)

• ePermit and ePermit1 (Malaysia)

Benefits
• Institutional: More robust trade processes, 

accountability of institutions, increased 
visibility of trade bottlenecks; statistics 

• Industry: reduction of trade-related 
bureaucracy; streamlined processes

• Consumers/Citizens: fresher products

Challenges
• International standardisation

• Interdepartmental collaboration

• Economic sustainability of systems

Trade



DEVELOPING PAPERLESS SYSTEMS 
FOR AGRO-TRADE FACILITATION

The role of governments

(c) SYNTESA PARTNERS AND ASSOCIATES. 25



The “market forces” in the establishment of paperless trade systems

• The establishment of chain food information systems is a major challenge
– Buy-in is necessary from

• Governmental institutions

• Supply chain players

• Trade partners

• Consumers

• In the food chain, the main power
lies within distribution and retail
– However, without buy-in from upstream,

there is little they can do to implement e-systems

• In international trade, public administrations hold a key position
– However, only with buy-in from stakeholders can chain food information 

management systems be successful

(c) SYNTESA PARTNERS AND ASSOCIATES. 26

Institutional interests

• Consumer well-being

• Political interests

Private industry

• Minimum regulation

• Status quo unless 
change is essential



What has been tried?

• Top down
– Government-sponsored implementations of chain food information management 

systems

– Typical project size: 500k-2m USD

– Accompanied by promotional programmes

– Examples: Malaysia, Vietnam

– Main challenges
• Sustainability after end of funds

• Ownership of systems and data 

• Bottom up
– Industry or industry-association driven, perhaps in

form of a Public Private Partnership (PPP)

– Typical project size: very diverse

– Requires strong industry motivation

– Examples: Norway, Denmark

– Main challenges
• Understanding the value of transparency

• International standards

• Smallholders
(c) SYNTESA PARTNERS AND ASSOCIATES. 27
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The role of regulations in the establishment of paperless systems

• Regulations play a vital role in the adoption of paperless trade systems

– Legal framework of all-electronic transactions (incl. validity of e-signatures)

• Place electronic transactions at the same level as paper transactions

• Specifically incentivise the submission and management of electronic information

• Regulate data confidentiality and security and make offenses liable

– Definition of data sets for specific purposes

• Such as food safety, disease control, legality of trade, origin determination etc

– Support for globally unique identification

• Mostly by fomenting the use of globally unique identifiers and avoiding the creation 
of country-wide (or even ministry-specific) identification schemes

– Support for international standards for data exchange

• Recognising the need to exchange information in an automated fashion

• Support for international schemes and push for standardisation by e.g. ISO

(c) SYNTESA PARTNERS AND ASSOCIATES. 28



The layered model of chain food information management
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RELEVANT INTERNATIONAL STANDARDS
Chain food information management systems

30



Complex relationships warrant huge standard ecosphere

(c) SYNTESA PARTNERS AND ASSOCIATES. 31
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Standard levels
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Procedural standards

• What information is important to store/transport

Information exchange standards

• How to transport information

Semantic standards

• How to name information elements

Syntactic standards

• How store information

Application in chain food information management

Food standards

• E.g. on food safety (ISO22000) or sustainability (RSPO)

IT standards for exchanging information

• E.g. EPCIS, UML and parts of ebXML

Semantic standards

• For fish e.g. ISO 12875:2011

Syntactic standards

• TraceCore, UNeDocs, EDIFACT and derivatives

Standard level/type

NB: General trade-off between ease of application and specificity of a standard set. Generic 
standards have a tendency to be too abstract and more specific standard sets create interface 
problems between different subsectors (e.g. fish standards not applicable to dairy production. 



Examples of procedural standards for food safety

• Codex Alimentarius

– International reference standards for consumer 
protection and food safety, used as the legal basis
of international trade 

– Joint effort of the FAO and WHO

• ISO 22000 family

– Family of voluntary industry standards on food safety

– Main building block HACCP (includes traceability)

– Recognised by GSFI

• GlobalGAP (and similar efforts BRC, IFS etc)

– Buyer-driven private standards

– Based on general principles and ideas of international food standards

– Application-oriented with the aim to be practical

– Often include a general traceability requirement

(c) SYNTESA PARTNERS AND ASSOCIATES. 33



Examples of procedural standards for sustainability

• No specific generic standards for sustainable food production; efforts are 
sector based
– ISO14000 series on environmental management

– ISO26000 series on social responsibility (non-certifiable)

• Some sector-specific examples
– Palm oil: Roundtable for sustainable palm oil (RSPO) – www.rspo.org

Very complex standard attempting a holistic approach to sustainable palm oil 
production. Takes into account environment, social aspects as well as business 
profitability. Has supply chain certification and runs a traceability system.

– Aquaculture: Aquaculture Stewardship Council (ASC) - www.asc-aqua.org
A relatively new player in aquaculture sustainability. Created in a stakeholder-
driven approach. Looks primarily at environmental sustainability, but also 
animal welfare. Uses a weaker chain of custody approach.

– Fair trade: Fairtrade International (FLO) – www.fairtrade.net
Internationally used standard for fair trade. Has generic rules for different 
organisations related mostly to fair distribution of gains along the value chain. 
Has specific standards for food subsectors. Requires membership.

(c) SYNTESA PARTNERS AND ASSOCIATES. 34
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Examples of procedural standards for trade

(c) SYNTESA PARTNERS AND ASSOCIATES. 35

• eCert
– UN/CEFACT Standard for sanitary and phyto-sanitary export certificates to facilitate trade of 

agricultural products 
• Assures that the commodity has met the importing government requirements

• Improves business processes for import clearance through consistent quality data

• Facilitates real time clearance, e.g. through early shipment notifications

– In use with a number of countries (EU, US, CA); fully paperless by 2014

• eCustoms
– Main goals

• control and facilitate the movement of goods into and out of the internal market through 
efficient import and export procedures;

• increase the competitiveness of European trade through a reduction of compliance and 
administrative costs and an improvement in clearance times;

• facilitate legitimate trade through a coordinated approach relating to the control of goods;

• improve the safety and security of citizens with regard to dangerous and illicit goods;

• offer improved protection of the financial interests of the European Union and its Member 
States;

• contribute to the fight against international crime and terrorism by providing rapid and 
relevant information with regard to the international supply chain;

• allow for a seamless flow of data between the authorities of exporting and importing countries

– Project to be implemented by 2020



Technical standards

(c) SYNTESA PARTNERS AND ASSOCIATES. 36

Trade Facilitation Implementation Guide

Pre-requisite:
Unique identification of
- Traceable units (TU)
- Logistic units (LU)
- Locations
- Contractual relations
Data carrier standards
- 1D & 2D Barcodes
- RFIDs

tfig.unece.org/contents/intro-domain-ebs.htm

http://tfig.unece.org/contents/intro-domain-ebs.htm


Identification

• Unique identification is one of the key principles required for chain food 
information management

– Food being globally traded requires globally unique identification

– Local identification for products, traceable units (such as product instances), 
logistic units, business sites etc is not globally unique

• Currently no globally unique identification products available free of 
charge

• ISO 15459 regulates globally unique identification and has a register of 
entities that may issue globally unique identifiers

• In early stages of the food supply chain, there is no pre-dominant supplier 
of identities; in later stages, particularly distribution and retail GS1 is a 
leading supplier of identity products. GS1 is a recognised Issuing Agency 
under ISO15459
– Identification for smallholders is an unresolved issue

(c) SYNTESA PARTNERS AND ASSOCIATES. 37



One example: smallholder traceability and RGCodes in Vietnam

Element Base Example Elements 
in base

Possible 
combinati
ons

Remarks

IAC 2 [A-Z,0-9]{0,3} RG 36 1296 ISO15459 registered IA

Code type 1 [0-9] 8 10 10

Country 2 [A-Z]{2} VN 26 676 2 digit ISO code for country

Province 2 [A-Z]{2} BT 26 676

District 1 [A-Z,0-9] A 36 36

Business 
site

3 [A-Z,0-9]{3} W2A 36 46656

Location 2 [A-Z,0-9]{2} A1 36 1296 00 if undetermined, 01 if single location

Serial 3 [A-Z,0-9]{3} 2DG 36 46656 Equivalent to over 120 years of daily 
operation per location

Check digit 1 [A-Z,0-9] 0 36 36

Total length 17 Example RG8-VNBTAW2A-A1-2DG-0

RG8-VNBTAW2A-A1-2DG-0



The traceability label

2 090304 BT20A2 T

Other markings in hand

FAQUIMEX  - BA LAI AQUAPRODUCT PROCESSING PLANT

trace.mard.gov.vn

More information here

Two detachable 
sub-labels

Code-128 barcode for 
automated registration

QR code for mobile 
phones points to web

Clear print code for 
manual registration

Clear printed name of owner of label



The Traceability form

VIETNAM Food Traceability Form
Data entry: 

Internet: trace.mard.gov
SMS: download from trace.mard.gov

Out In

Despatch date:

Two differently coloured areas for inputs and outputs 

Space to paste detach T-label

Date (optional)

Link to more info



Data carrier standards

• Basic data carrier types

– Human-oriented labels

– Data carriers for automated identification and data capture (AIDC)

• Data carriers can

– Carry identities (animal, product, traceable unit, logistics unit, asset etc)

– Carry information 

41

One-dimensional 
barcodes

Standards: e.g. Code128

Two-dimensional 
barcodes

Standards: QRCode

Radio-frequency 
identifiers (RFID)

Standards: EPCGlobal

IMPORTANT: data carriers do not by themselves establish traceability



Food information exchange standards

• ebXML
– Developed by UN/CEFACT and OASIS

– Open, XML-based infrastructure that enables 
the global use of electronic business 
information in an interoperable, secure, and 
consistent manner by all trading partners

– Framework standard covering business 
interactions and addressing in particular 
information transport. Does not cover 
“payload”, i.e. document contents

• Universal Business Language (UBL) - OASIS
– Covers electronic commerce

– Maps a number of business processes

– One implementation of a “payload” for ebXML

– Initial success in eProcurement (Northern EU)

– Latest version: 2.0 published in 2006

42

Since February 2005, use of the UBL Invoice standard 
has been mandated by law for all public-sector 
business in Denmark. 1.2 million UBL invoices are 
currently exchanged in Denmark every month. The 
Danish Ministry of Finance estimates savings to the 
government of 100 million euros annually from use of 
this one document type. With the introduction of 
their OIOUBL initiative in 2007, these savings are 
estimated to double. The adoption of OIOUBL affects 
440,000 businesses in Denmark and is now in the 
process of forcing UBL support from every company 
that sells business software in Northern Europe.

http://www.oioubl.info/classes/en/index.html


Food information exchange standards

• TraceFood

– Good traceability practices

– TraceCore

• Ontologies

• Exchange protocol

(c) SYNTESA PARTNERS AND ASSOCIATES. 43

TraceFood

authenticity and food safety

Europe’s largest research project on food traceability with 
a total budget of about 20m€. Research was performed in 
supply-chain independent origin verification via physico-
chemical analysis and on development of robust supply 
change information exchanges. The main aim was to 
enhance food safety and origin determination. There 
were 5 industry-based pilots.
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http://www.tracefood.org/


EPCIS

• Electronic Product Code Information Services (EPCIS)

– Standard for sharing Electronic Product Code (EPC) related information 
between trading partners. 

– Defines standard set of messages for both data capture and data exchange 

– The what, where, when, and why of events occurring in any supply chain is 
exchanged

– Stores important business information such as time, location, disposition and 
business step of each event that occurs during the life of an item in the supply 
chain.

– Not originally created for food

– Two main areas: Event Capture and Query Interface

(c) SYNTESA PARTNERS AND ASSOCIATES. 44

Norway: eSporing
Unique effort to implement electronic food traceability
country-wide. eSporing system is based on EPCIS, but had
to extend the standard for food. 
A workshop in Oslo reviewed the status of EPCIS as a basis
for a globally acceptable food information exchange standard.



IMPLEMENTATION OF CHAIN FOOD 
INFORMATION MANAGEMENT SYSTEMS

Practical Recommendations 

45



Implementing chain food information management

M 1. Establish roundtable(s) for food information management
– User-driven innovation and co-creation

– Maximise efficiency and minimise development cost

– Target to address all stakeholder needs

– Define sequence of implementation of necessary systems

46

 Discover what users really need and want
 Efficient source for new ideas
 Discover unarticulated relevancies
 Test ideas, services, concepts, products
 Discover user priorities and motivation
 Enlist users as future sellers

 Increased satisfaction, commitment and system 
acceptance

 Sense of ownership and decrease of 
implementation barrier

Benefits of LivingLabs

Useful tool: LivingLabs
A LivingLab is a human centric involvement platform with the potential to develop new services and products by bringing
different stakeholders together in a co-creative way; see www.lltoolbox.eu.

http://www.lltoolbox.eu/


Industry buy-in

• A key stakeholder in the adoption of any food information management 
system is the food industry

• Many government-sponsored projects have failed to incorporate the 
private industry properly
– As a result: many pilots, few large scale implementations

• Chain food information management requires a change of attitude 
towards increased transparency 
– “Open-source food”, similar to open

source software
– Major paradigm change for the

food industry

(c) SYNTESA PARTNERS AND ASSOCIATES. 47

Src: www.foodtraceability.eu

http://www.foodtraceability.eu/page/consumer-main
http://www.foodtraceability.eu/page/consumer-main
http://www.foodtraceability.eu/


Data milestones for governmental oversight

M 2. Database of food production locations

• Draws on existing farm and food premises registration schemes

• Integrated with existing geospatial information

M 3. Product type database

• Based on UN Central Product  Classification (CPC)

• Introduction of product classification in all  relevant 
government processes

M 4. Land use database

• The link between premises and product types, supporting geo-
traceability

• Integrates with existing data sources

(c) SYNTESA PARTNERS AND ASSOCIATES. 48



Disease control is very important

• Understanding what is produced where helps 

– Manage disease outbreaks better

– Improve base for SPS measures

– Provide early alerts locally, regionally and globally

– Increase international trust

– Detect local production inefficiencies 

(c) SYNTESA PARTNERS AND ASSOCIATES. 49
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Technical milestones

M 4. A globally unique numbering system, apt for identifying 
– Product types

– Batches

– Trade units

– Logistic units

– Business partners

– Business locations

M 5. A framework which 
– Names uniquely all relevant parameters for a food stuff

– Decides on what data to the authority will need access at what point in the supply 
chain

– Defines a set of exchange protocols how to exchange data

M 6. Food information system deployed in layered architecture
– Allow interconnectivity with variety of information systems

– Guarantee governmental access only to agreed parameters

– Maximise efficiencies with other information needs (B2B, Certifiers, B2C etc.)

M 7. Use of international standards for information exchange
– Interconnect to national and international systems
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Architecture and technology: additional considerations

• Global identification has not been resolved yet

– Identifiers must be globally unique or should be constructed so that they can 
become globally unique

– Main issue: smallholders

– In the absence of a global solution: technical platforms must be able to use 
combinations of ISO15459-based identification solutions

– Government agencies should approach providers of identification solutions to 
find suitable ways to handle smallholders

• There is no set of golden standards to implement chain food information 
management
– Separation of abstract model and concrete system implementation
– Separation into system layers with defined interfaces
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Legislative and Administrative milestones

M 8. Law on data ownership and confidentiality
– Protect individuals and business

– Rules of access by governments

M 9. Regulation on mandatory electronic data
– Data to be supplied to government via food information systems

– Small producers exempt if trading partners enter data
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Data and system ownership is a key issue to resolve
One of the main causes for failed adoption
Reservations on all levels of operation from small to global scale

An entity must be identified that enjoys trust by stakeholders
Strict laws on data confidentiality can help to establish that trust
Deciding what precise data is required for each business case limits the risk. For some cases, aggregated 
data might be enough
Entity must be guaranteed to be independent and serving stakeholder interests only

Solution is country-specific
Potential candidates: industry associations, multi-stakeholder associations, universities, independently 
set up entities



Legislative and Administrative milestones

M 10. Fund development of core components

– Governments should fund core components that improve internal 
efficiencies and prove the viability of the system(s)

– Governments can provide financial support to the adoption and use 
of systems used by food business operators, but the bulk of the cost 
should be borne by private industry

– Governments should recognise the special situation of 
microenterprises in the food chain and help them with the 
introduction of electronic systems
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Who should pay?

• Consumers?

• The industry?

Evolution of harmonised indices of consumer prices, EU (1) (2005=100)Source: EUROSTAT0 €
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Smallholders and microenterprises

• Globally there are about 500 million smallholders

– supporting 2 billion people

– accounting for 97 per cent of agricultural holdings

– producing food for a substantial proportion of the world’s population

• Smallholders are hard to integrate into the food information chain
– Technical capacity/computer literacy or simply: electricity

• Mobile technology might
provide a solution
– Solutions must be built

accordingly

• Government support is
essential in adoption
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Are time savings enough?

• The total amount of time savings globally through paperless food 
information management can be estimated very roughly as

5,000-30,000 person years per annum1

• Assuming an average annual income of 18,000USD (ILO calculated global 
average wage) and 20% overhead costs

100-600m USD per annum 

(0.01-0.04% of global food trade)

1Base: FDA reported about 20m food related import shipments per year. US imports represent about 8% of global imports, it may 
therefore be assumed that very roughly 25m food shipments are executed each year. The bracket then result from assuming that 
per shipment total time saving (export, import and other time savings) average 10 min – 60 min.
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Funding

Food safety
• More trust

• Avoidance of animal diseases

Improved 
market 
access

• Access to high-value markets

• Differentiation in the marketplace

Increased 
supply chain 

efficiency

• Better sourcing

Better 
marketability

• Consumer interaction

• Direct marketing

Fraud 
avoidance • Greater total market
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IMPLEMENTATION OF CHAIN FOOD 
INFORMATION MANAGEMENT SYSTEMS

Examples
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– Food safety: M-FIT

– Sustainability: RSPO – trading of sustainable palm oil (Global)

– Customs: eSPS systems
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(c) FoodReg. All rights reserved.

Food safety: Malaysia Food Information and Traceability (M-FIT)

14 more agencies

Ministry of Health
Malaysia Palm Oil Board
Fishery Department
Agriculture Department
Veterinary Services
Federal Agriculture Marketing Authority
Malaysian Fisheries Development Authority
Farmer’s Organisation Authority
MARDI
...
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1. To identify the needs and to define the methods for 
improved food information and traceability in 
Malaysia

2. To report on the administrative and legislative steps 
which would support the implementation of 
improved food information and traceability

3. To define and demonstrate the structure and 
methodology for implementing a Food Information 
and Traceability System, which can be shared by all in 
the food chain

4. To develop and demonstrate an electronic system 
platform which is used nationally and across borders
to communicate food information and traceability 
data and documents within the supply chain

Project scope
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» Good animal husbandry practice (GAHP) covers various aspects of 
chicken farming which covers farm planning, disease control and 
daily farm management / activities. 

» The starfruit grows on a graceful spreading tree that fruits the for the 
whole year & is planted commercially in most of the west coast.

» More than 90% of the fruit grown in Malaysia is exported, with the 
Netherlands being the most important markets well  Singapore and 
Germany.

CROP

FISHERY

LIVESTOCK

CHICKEN

TIGER PRAWN

STAR FRUIT

» Traditional  Tiger Prawn farming in Malaysia are practiced in earthen 
ponds in which outbreaks of diseases, contamination of acid-sulfate 
soil and inconsistent yields are very common. 

» Shrimp health management is generally a holistic activity in which 
the focus is on disease prevention through good nutrition, sound 
pond management, and stress reduction.

3 sector pilot
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6 Communities, 78 Participants

 Suppliers to Farms

 Farmers

 Trading Houses

 Processors / Packers

 Distributors / Exporters

 Retailers

Sources of data

 SALM/SPLAM/SALT

 Farmers Organisations

 FAMA

 FMM

 MITI / MATRADE

Participants included small, medium & 
large companies from each sector and 
position in the supply chain.

An initial database of 500 farmers, 
300 suppliers and 200 trading houses 
was established.

Pilot coverage
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Learnings from M-FIT

• IT is not the issue

– Fully electronic traceability system with mobile support

– Easy to use, fast local clients where internet connection was a problem

• Access to IT/capacity building is an issue

– 100% paperless system posed a too dramatic change of paradigm

• Industry interest in food safety limited

– Food safety not perceived as a strong enough driver to implement electronic 
traceability

– No direct, immediate return on investment. Promise of future market access 
proved to be too weak an argument

– Quality personnel typically not part of business/investment decisions

• Traceability in itself is of no interest

– Services utilising traceability as an infrastructure are key
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• Extremely efficient oil plant, also apt for biodiesel

• Commodity ingredient for many food (and non-food) products
– Margarine and spreads
– Cooking oil(s) for home and industrial use
– Bakery products
– Sweets and cocoa replacement

• But: commercial forest utilisation needs to be done sustainably

• Main issues
– Conservation of endangered species and landscapes (in particular peat)
– GHG emissions, land use and forest burning
– Indigenous rights

• Result:

– New EU regulation for biofuels puts palm oil under pressure

– Most food companies don’t use the name palm oil on their ingredient list

– Consumer (representatives) very concerned with the replacement of 
ingredients by palm oil derivatives (e.g. chocolate)

Palm oil sustainability
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http://www.betterpalmoil.org/


The Roundtable for Sustainable Palm Oil

• Established in 2004 as a multi-stakeholder association

– Initial cooperation between Aarhus United UK Ltd, Migros, Malaysian Palm Oil 
Association and Unilever together with WWF starting in 2001

• Standard setting organisation (ca. 750 members)

– Sustainable palm oil production (206 mills)

– Sustainable supply chain certification (621 facilities)

• Three supply chain mechanisms

– Certificate trading with no link to the origin

– Mass balance (“green in, green out”) – chain of custody type system

– Segregation with batch level traceability

• Currently uses electronic transaction system by UTZ Certified

– Monitor sustainable volumes traded

– Ensure buyers that volumes purchased are certified
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Adoption

• Adoption of the standard and supply chain mechanisms is progressing

– Certificate trading is subject to greenwashing criticism

– Traceability system is being studied and might be replaced

• RSPO is under pressure from other emerging standards
– North-South conflict and perceived unfairness of cost distribution
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Src: RSPO Annual Communication of Progress 2012
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Engagement with stakeholders
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Learnings from the RSPO

• Industrial food production is complex

• Communication of sustainability is complex, too

• Making sustainability information available is a long term project

• Chain food information requires collaboration by all

• Layered model allows for basic control and value creation, but leaves 
space for individual companies to differentiate themselves on the market

(c) SYNTESA PARTNERS AND ASSOCIATES. 70



NZFSA E-cert 

• E-cert is the NZFSA Internet application for providing 
Government to Government assurances about the 
compliance of New Zealand’s animal products with 
importing country regulatory requirements.

• E-cert’s purpose is to track market eligibility and 
product status from the time of production until 
export and the approving of an export certificate. 

September 09 15th UN/CEFACT Forum, Sapporo 71

Slides kindly provided by Dr Drasko Pavlovic



eCert in practice - NZFSA E-cert

• When the product is ready for export, an export 
certificate is created in E-cert and approved by 
NZFSA

• An approved certificate is available online to 
importing country officials

• An automated, secure,  certificate data exchange 
method is also available to importing country 
officials

• If required, an approved certificate  may be printed 
and signed by NZFSA certifying officer.
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NZFSA E-cert Business Model
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Product Tracing in E-Cert
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Import Clearance – Life Cycle
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Secure Govt-Govt Data Exchange using SOAP
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A. Border agency requests latest export certificates 
B. Border agency updates its database as required
C. Border agency submits acknowledgement file
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Online - Welcome Screen
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Online – viewing the certificate
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Online – viewing the certificate
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Online – decision making
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SUMMARY
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Scope

• The increasing global food trade is a major source of wealth

• At the same time, the increased risk and a perceived “loss of roots” and 
lack of control makes it necessary to increase the transparency of the food 
value chain

– Food safety

– Sustainability and standard compliance

– Trade “mechanics”

• This – if used proactively – can be used to great advantage of producers

– Gaining or maintaining market access

– Reducing brand risk

– Increasing market size through elimination of fraudulent activities

– Internal efficiencies, such as faster trade transactions
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Chain food information management

• Chain food information management can deliver these benefits

• It is a platform on top of which value added services can be created

• Information technology has developed valid technical solutions already

• Major implementation challenge

– Paradigm change in the food supply chain – for which a combination of 
regulations, training and marketing is needed

– Standardisation – a global set of standards for chain food information 
management has yet to be adopted

– Smallholder integration – specific challenges from identification to funding 
needs to be addressed

– Governance – models to operate systems and safeguard data have to be 
identified and implemented
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Implementation

• A ten point implementation programme has been presented

– Mix of technical, legislative/regulative and financial milestones

• There have been attempts at top down and bottom up systems have been 
implemented with no clear success
– Top down: typically are burdensome without providing the full benefits to the 

private sector
– Bottom up: difficult to organise and slow in the uptake

• Layered systems with clear boundaries are more likely to succeed

• Funding will most probably have to come from a range of sources both 
through levies (private sector) and taxes (public sector)
– All stakeholders have to contribute and pay for the respective benefits
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Example cases

• Three case studies were shown

– M-FIT: a public initiative for a food safety oriented e-traceability system, 
aiming to address information requirements of high-value purchasers

– RSPO: an industry association based private initiative to market sustainable 
palm oil

– eCert: a customs facilitation and traceability system based on UN/CEFACT 
standards operational in NZ

• All examples demonstrate that chain food information management is a 
considerable effort
– No golden solutions have yet been found
– Absence of a extensible and scalable infrastructure increases implementation 

efforts; the wheel is reinvented over and over again

(c) SYNTESA PARTNERS AND ASSOCIATES. 85



Thank you for your attention!
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