






















































































Deliverable 5.2 focused on reviewing extant
knowledge on food related consumer
behaviour and interpreting such knowledge
through a transparency framework
developed for the purpose.

Overview of information/Signals (label/non-label ones) covers:
Brands
The overlap with brand issues

Use of information/signals: Distortions, complexities and
imperfections

Industry complexities and imperfections - the side of supply
chains’ decision making

Economics-derived, psychology-derived insights - the side of
individuals’ decision making

Governance-derived insights

Food risk management, communication and risk analysis-
derived insights

02.02.2011



Deliverable 5.2.b Review of insights

Transparent_Food

» Development of a theoretical framework for disclosure of information/signals
for increased transparency revolves around the following elements:

» Content of information to disclose, this being either ‘routine’, positive and of
an ‘enhancement’ nature or negative of ‘irregular’ and controversial nature;

» Criteria of information and information disclosure for greater transparency;
» Process of identifying what to disclose, who, when and how to do so;

» Handling ‘targeted transparency’ and the metrics for measurement of the
success of a transparency effort;

» The importance of trust elements, particularly the influences of trust in
information characteristics, risk-related characteristics, institutional handling
characteristics, trust in in-formation sources;

» Industry/retail and other stakeholders’ motives.

Deliverable 5.2.b- Consumer experiences and
requests— Meta-analytic Framewaork

Transparent_Food
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Deliverable 5.2.b Consumer experiences and
requests roadmap production

» The roadmap is based upon the framework
presented and is related to information disclosure
and handling of increased transparency and centers
around the provision of research statements
(research propositions) that should be investigated
further and in greater depth.

(USDA's OPEN GOVERNMENT PLAN: A COMMITMENT TO TRANSPARENCY AND OPENNESS )

O

Transparent_Food

Deliverable 5.2b- Structural Components of
the roadmap

Greater disclosure leads to greater transparency for the final food
consumers

Routine aspects and ‘positive’ (‘enhancement’) type information/signals
Criteria of information and information disclosure for greater
transparency

Non-routine aspects and ‘negative’ type information/signals

Process of extracting the manner to follow to identify content

Results of the outcome on both ‘process’ and ‘content’- Targeted
transparency

The issues of trust and consumer perception of firm/supply chain
motives and willingness to disclose information

Firm supply practices in disclosing which information / signals employed
and how as well as consumer centering policy as well as /gw/regu/grions
and retail/industry practices in disclosing information

Adoption of a disclosure philosophy in serving food consumers and links
to marketing philosophy

&

Transparent_Food
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Deliverable 5.2b- l
Barriers to Transparency o

- There may be difficulties and barriers for transparency.
Fung et al. (2007) argue that barriers will exist when:

- The information/signal gap is not bridgeable / does not

contribute substantially to public risks or perceived system

failures; also (counter)action plan is simply un-doable;

- The (food-related or associated) problem does not lend
itself to measurement and there is lack of consensus on
measurement;

- Communication is impractical (too multifaceted and
complex);

- Consumers do not have the will (or give value to issues),
capacity and cognitive tools to inform their food choices;

- Performance cannot be feasibly improved or risks be
feasibly reduced;

- Variability and uncertainty are not acceptable;

Deliverable 5.2c Interfacing with information
transmission standards, technologies and in-
formation carriers

Interfacing with information transmission standards,
technologies and in-formation carriers includes:

» The link between information disclosure and traceability
(systems)

» Information Transmission Standards

» Carriers of information and problems of implementing/
interface standard's

Transparent_Food
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Deliverable 5.2 Transparency legislation
across the continents — USA

Transparency - Each of the Department's goals
provides a different aspect of transparency to the
public, and as a whole, the goals move USDA towards
doing its work in an open and transparent manner.
Providing greater accessibility to data and current
information gives the public a better understanding of
USDA as an organization. Greater transparency also
provides the public with the tools and information it
needs to provide the Department with valuable
feedback and suggestions.

Participation - Through public participation, the
Department becomes more aware of what issues most
interest the American public. As a part of open
government, the Department will increase opportunities
for the public to contribute ideas and expertise in
shaping the policies and services USDA provides.

WASHINGTON, April 7,
2010 —-The U.S.
Department of Agriculture
today released its Open
Government Plan,
formalizing plans St<s)
i rate openness,
ltrlj;\engsparency, paﬂ:lcipatlon
and collaboration into the
Department's every day
operations.

Source: Release No.
0173.10, United States
Dept. of Agriculture
Office of

Communications
Email:
oc.news@usda.gov = —x

Transparent_Food

Deliverable 5.2 Transparency legislation across the
continents - Europe (some examples)

» Fish Labelling (England) Regulations 2010

» Tuesday 6 April 2010; The Fish Labelling (England) Regulations 2010, which came into
force on 6 April 2010, replace the 2003 regulations; The new legislation adds new
commercial designations for species of fish that have recently come onto the market and
give extra options for some others that were already listed.

Source : FSA

» UK Coalition Government Priorities
Structural Reform Priorities

» Support and develop British farming and encourage sustainable food production

» Help to enhance the competitiveness and resilience of the whole food chain, including
farms and the fish industry, to help ensure a secure, environmentally sustainable and
healthy supply of food with improved standards of animal welfare

Source : Business Plan 2011-2015, Department for Environment, Food and Rural Affairs, UK

November 2010 (this plan will be refreshed annually)

0

Transparent Food
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Trar_wsparent_Food _ - pat “’_WE
WP4: Integrity and sustainability
A Partners: SIK, Arhus University, City University London

Transparent_Food

Environmental and ecosystem impact

Karin Ostergren, UIf Sonesson, Katarina Lorentzon, SIK

......

@ S
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Objectives of WP4

Identify

Information that relates tethical and social impact of
actions and processes in food chair

Potentials
Deficiencies
Research needs

to allow such impacts transmitted in the food chain

Environmental and ecosystem impact Karin Ostergren and UIf Sonesson, Bonn 110128 e
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Tg‘;@?@ State-of the-art .
Overview of food’s life cycle

environmental impact

» The environmental impact from the primary production is
generally high

— product of animal origin has higher impact than vegetable
products.

— mainly caused by biological processes (animals, soil, and
manure) and production of fertilisers.

» Emissions from post-farm stages are mainly driven by
energy but there are important exceptions.

» The last step in the chain, consumers, can have large
life cycle impact from transports with private cars, home-
storing and cooking.

» Wastage along the food chain is an important aspect for
environmental impacts of foods. &

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128

Food Transparency is concerned with the forms and
flows of information and access to the information about

1. the food chain practices relating to the food product

and

2. the final composition, characteristics (and history) of
the product”




@ State-of the-art o E
o Starting point

Environmental impact “history” cannot be measured in a product.

» Transparency relies on an accurate and transparent communication
along the food chain, business to business as well as business to
consumer.

» A large number of instruments relevant for the communication of
environmental concerns were examined.

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128

ﬁ\@}m State-of the-art . E
State-of the art

Inventory

Standards and methodologies for communication of
environmental concerns have four major foci

— organic farming (70-80s)

good farming practice ( 80-90s)

— environmental management systems (mid 90s)
climate labelling (2008)

&,

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128
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@ State-of the-art
A

Transparent_Food

Inventory

A number of existing schemes were selected for a more detailed examination

based on a combination of hierarchy

patcrtnsrcnue

ISO 14000 series

EMAS (voluntary regulation)

SCHEME

Coop Anglamark (in food)

WBCSD/WRI GHG Product Protocol

Bud label (Bio Suiss)

PAS2050 Specification for the assess-ment of
the life cycle greenhouse gas emissions of
goods and services

Green Leaf (EU regulation for organic
food, voluntary regulation)

MSC Fishery Standard Principles and
Criteria for Sustainable Fishing

Environmental Product Declaration (EPD)
according to the International EPD
SystemEMAS (voluntary regulation)

Global G.A.P. (environmental issues)

L'indice carbone (Casino)/ The Casino Carbon
Index

Svenskt Sigill

Max climate declaration

Svenskt Sigill climate certification

GWP information from E Leclerc

Svenskt Sigill climate certification

Approved by Climatop

Environmental reports (SE)
(mandatory regulation)

Karin Ostergren and UIf Sonesson, Bonn 110128

@ State-of the-art
A
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Results on the state-of-the-art

« Environmental standards is a field of development.

* Very few products have environmental information.

* A single scheme does not give information on all environmental

aspects.

« Environmental performance is commonly assessed/ accomplished by

different process-oriented approaches.

¢ Quantitative analysis are generally based on the LCA methodology

« Environmental information from many systems is not openly accessible.
Criteria often open, but not the result from an audit/certification process

« Standards sand methods for communicating environment information

internally and along the food chain is lacking

Environmental and ecosystem impact

Karin Ostergren and UIf Sonesson, Bonn 110128

Pt e o P Grena E
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State-of the-art
) part ofths S Group E

Transparent_Food

Results on the state -of-the art (2)

New initiatives

» European Food Sustainable Consumption and Production Round Table
initiative
— 24 food chain organisations + European Comission by DG Env,
SANCO,JRC, ENTER ; European Environmental Agency UNEP)
* Wal-Mart sustainability index.
* The French Grenelle 2 Act

— very first attempted to, by legal means, enforce environmental labelling of
products (forms not set , is in a trail phase)

* 1SO 26000 (launched November 2010).
— Among the 7 core subjects “environment” is one (others are transparency,
ethical behaviour, human rights ...) &

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128

State-of the-art
4 et o P G E

Transparent_Food

Assessment of how the schemes promote transparency

» Background

— the drivers for their establishment (regulation/citizenconcern, safeguarding/product
differentiation)

— ownerships Who has the power to formulate/change content (public, private...)

e Attributes supporting transparency
— level of implementation (product/range of products/operations/organisation)
— who is communicating (B2B, B2C, business to authority)
— how the message is communicated (claim/certificate/value/other)

e Indicators for transparency.
— Verification (credibility- assurance of that the information is coherent with the scheme)
— Formal accessibility (openness)
— Consumer accessibility (ease of understanding)
— Supporting Traceability (segregation of products or not) &

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128
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Food Transparency is concerned with the forms and
flows of (verifiable) information and access to the
information about

1. the food chain practices relating to the food product
and

2. the final composition, characteristics (and history) of
the product”

State-of the-art —
4 et o P G

Transparent_Food

Assessment of how the schemes promote transparency
(existing environmental schemes)

(our perception in relation to our definition given)

Basic knowledge Expert knowledge
Consumer required for required for
accessibility Intuitive interpretation interpretation
Supports
Traceability

Only criteria are

open
Formal
accessibility
Verification
(Credibility)

Second party

verification

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128
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State-of the-art -
) part ofths S Group
Transparent_Food

Assessment of how the schemes promote
transparency (existing environmental schemes)

A snapshot of good examples

Segregation
Formal of product
Verification accessibility |identit

MSC Fishery Standard Principles and Criteria
for Sustainable Fishing

Only criteria
are open

Coop Anglamark , Green Leaf (most organic
schemes)
Svenskt Sigill
Svenskt Sigill climate certification
EMAS
Approved by Climatop
Environmental reports (SE)
Environmental Product Declaration (EPD)
according to the International EPD System

WBCSD/WRI GHG Product Protocol

Environmental and ecosystem impact Trpuw
Karin Ostergren and UIf Sonesson, Bonn 110128

ﬂ?@?@ Barriers ”“’h
Challenges

< Environmental performance
||:> Very complex system

Broad scope, not possible to cover everything.

Environmental and ecosystem impact
Karin Ostergren and UIf Sonesson, Bonn 110128




Deficiencies

Research needs

Many different approaches how to
assess environmental impact, no
consensus

Schemes are “narrow” and focus on
primary production.

Schemes are seldom based on a
systematic scientific base

Research aiming to support the
development of improved schemes:

What are the critical parts in each part
of the chain from an environmental
perspective.

Consumer research

Lack of systems that are suited for
communicating environmental
information within and between the
actors in the food chain.

Development of Information
management tool for both
horizontally and vertically information
transfer.

No consensus on methodological
issues is lacking, e.g. what should be
included in an LCA.

Methodological approaches to
environmental system analysis

Not sufficient reliable LCA data
available

LCA-data (open databases)

@ State-of the-art
A

Transparent_Food

et i e 5P G

Assessment of how the schemes promote transparency
(existing environmental schemes)

(our perception in relation to our definition given)

Consumer
accessibility Intuitive

Supports
Traceability

Formal
accessibility
Verification

(Credibility)

Basic knowledge Expert knowledge
required for required for
interpretation interpretation

Second party
verification

Environmental and ecosystem impact Zepn
Karin Ostergren and UIf Sonesson, Bonn 110128
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State of the art on
information use in food chains with
relevance for ethical and social
concerns

Lizzie M. Jespersen (ICROFS)
Niels Halberg (ICROFS)
John Hermansen (AU)

David Barling (City)
Donna Simpson (City)

_\® /"’ € icrors
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Social and ethical concerns about food which
incur needs for food chain transparency

Food security, availability and access
Quality and human health

Origin and place

Environmental and ecosystem impacts

Terms of trade
Working conditions
Social capital and community cohesion

Animal welfare

Methods of production and processing (cultural and religious
rules)

_\® /"’ € icrors
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Assessing Transparency:
certification schemes as a critical case

@) p-<1ssr

Focus on certification schemes: Q) GLOBALG.AP
Offering "Visual transparency” - irrp
Signaling information (products, processes, chains?) Al
Based on standards — (covering which items and ambitions?)
Drivers? (regulation, product differentiation, image, meeting citizen concerns)
Scheme owner and target groups (B2B or B2C)
Controlled at different levels of detail and scale (verification by whom??) \s80c,

v, 2
Formal accessibility of information r %}@5@?
Consumers’ accessibility of information and documentation st
Principles of communication FAIRTRADE

/
_\® B ey € icrors

Transparent_Food

Focus areas of studied schemes

Ethical and social concern

» Terms of trade

« Working conditions

» Social capital and community cohesion

* Animal welfare

» Production and processing methods that are explicitly
cultural or religious (i.e. Halal and Kosher)

Environmental concerns

¢ Nutrient utilisation (potential losses)
e Pesticides use

e Soil and water use

¢ Biodiversity preservation

/
_\® B ey € icrors
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Thematic areas and selected schemes:
Working conditions, human welfare and livelihood,
trading conditions

« Ethical Trading Initiative (ETI; voluntary commitment, no

certification) r—
* Fairtrade certification schemes: Traidcraft and FLO \Q
* Fairtrade Labelling Organisation International (FLO) EAIRTRADE
* Soil Association — Organic food, Ethical trade standards =,
(not compulsory; ILO standards, social awareness, _a?’@’é_
livelihood focus) %,,%m@é?

» GlobalGap (mostly as concerns protection when handling

pesticides)
GLOBALG.A.P.

_\® /"’ € icrors
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Thematic areas and selected schemes:
Cultural and religious rules based schemes

* KIR Kosher Food Certification
» Follow Kashrut (Jewish law) for foods
» Animal species, slaughtering, processing I'I!
* Industrial kosher certification, processed foods
* Certification scheme

e HMC (Halal Monitoring Committee) Certification Scheme
* Follow Islamic Shari'ah, similarities with Kosher
« Focus on slaughtering proces
» Full time inspectors

€™ icroFs
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Thematic areas and selected schemes:
Animal welfare

« EU Organic Agriculture (livestock)
» Natural behaviour
e Qutdoor access and space
« Slow growth rate and no routine mutilations

+ Recommended by Animal Welfare Association (DK, Conv+0rg)
e Qutdoor and space follow Eu-org rules;
« Weaning age
« Dynamic rule development; high traceability
« Whole chain: max transport time for slaughtering

e RSPCA- Freedom Foods (UK, Conv+0rg) 7
« Starting point public regulation, GAP approach ~ Freedom Food &; '
« Dynamic rule development; high traceability
« Guidelines easily accessible and routine inspections

Transparent_Food

Challenges for animal welfare
certification schemes

oNo uniformly agreed definition of animal welfare
oFarmers’ perception of animal welfare vs consumers

oAnimal performance and status indicators vs

oHousing conditions and management guidelines

oCertification of resources available to the animal, not the actual
animal welfare

oControl of resources and systems, seldomly assessments and clinical
tests

oFarmers’ practices within systems as important as the systems and
stables

oCertifying compliance with public regulation vs
oPromoting improvements in animal welfare

)

Transparent_Food
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Assessing Transparency:

« Certification process
« Degree of mandatory compliance vs optional/recommendations

e Transparency: towards verifiable, accessible and credible information
« Disclosure of level of compliance, results of monitoring ?
« |ISEAL: codes of good practices (standards and assessments)

¢ Specific results of schemes rarely disclosed, e.g.
e Actual prices obtained and contract conditions in Fair Trade schemes
« Working conditions for farm and factory labourers
« Degree of organisation of workers and farmers (social capital)
« Animal welfare status in farms not revealed by industry itself

_\® /"’ € icrors

Transparent_Food

Target levels and reference values in relation
to environmental or animal welfare issues

Conservative Progressive
Existing public (religious) Improved Actual benchmarking
regulation norms for improvement

‘Sm"*"ﬁ‘%

crosacAr UKIR @lP-SUISSE %%

Freedom Food % '
B2B | B2C




Transparency processes in different time and

scale frameworks
Which*“food integrity aspects” should follow the “TRU”?

Factual information valid for

Specific product lot /consignment

Specific origin of production

Specific product, general guarantee Climate footprint

Specific production guidelines

Farming and food system,
general guarantee based on rules

See also in D4.3 Table A.2.3 : Level of Implementation and

Table A2.9 Segregation of product identities

Fre

e\°

Transparency "message"

Product, declaration, date, number,
certification of safety issues,
GMO-free livestock products

Web based farm visits,
http://www.sporditkod.dk/

working with
the Carbon Tnsst

100g
S co2
iy

mat

edort Fol

d

@,
AT Y55
SRV "

Transparency Reference Unit
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Transparency via generalised
information on specific schemes

Open doors

Open access standards

e

Press and public media

Scientific studies

o
¥

lVisits or web based

2

Case stories
Experiments

Systems comparisons
Fx: ISEAL Impacts code:
Monitoring and evaluation
guideline

3

Trustworthiness in relation to certification schemes and labels

??

)

Transparent_Food

/v

FACULTY OF AGRICULTURAL SCIENCES

€ icroks

Actual impact of certified labels: number of
scientific papers available

Q

FAIRTRADE

RIRS

Raveiatin o Raspomsts 59y

Organic Fairtrade SAN/ RA Utz RSPO RTRS
Envireonmental 213 9 6 4 0 0
impacts
Social 21 23 5 3 0 0
impacts
Economic 27 51 9 6 0 0
impacts

Jawtusch & Niggli, 2011




Number of studies indicating positive, negative or
varying/ inconclusive environmental impacts

180

H pasittve Neutral B Negative
160 -

.

Number of studies

Jawtusch & Niggli, 2011

- The ISEAL Alliance: Global association for social and
= environmental standards systems

The ISEAL Impacts Code:

-a framework for standards systems
e e -to better understand the social and
environmental results and the
effectiveness of certification schemes

ISEAL members working in agriculture:

Fair Trade, 4C, UTZ Certified, Rainforest Alliance
partnering with the

Committee on Sustainability Assessment

(COSA).
‘%OSA

SUSTAINABILITY
ASSESSMENT

ISEAL and COSA cooperate on
sustainability indicators

http://www.isealalliance.org/
http://sustainablecommodities.org/cosa




Recommendations and challenges for improving
transparency in certification schemes

« Secure dynamic and ambitious development of schemes; how?
« Improve participation of stakeholders; how?
« Make standards and procedures publicly available

Follow international guidelines and standards for design and monitoring

* Measure impacts and benefits and disseminate

¢ Choice of information and media vis-a-vis different consumer
segments?

« What would be the impact on transparency and trust?

« Do independant studies of schemes influence consumers’ trust in
specific schemes?

e Consider options with new IC technology (transdisciplinary studies
of technology and experiences of transparency)

_\® o S €™ icroFs
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GlobalG.A.P.: Environmental quality

assurance in retail sector using GAP

FoodPLUS / STATUTES:

e Encourage adoption of commercially viable Farm
Assurance Schemes, which promotes the
minimisation of agrochemical inputs, within Europe
and world wide.

e Develop a Good Agricultural Practice (GAP)

Framework for benchmarking existing Farm Assurance
Schemes and Standards including traceability.

Good
SUMMIT2010 -
. Practice
B 7th - 8th October | The 10t GLOBALGAP Conferenc

http //www eurep.org/sites/index_e.html




Overall motive for buying certifed food?

Niklas Luhman (1979):

Trust is a mechanism of reducing complexity
Trust makes it possible for us to give otherwise unclear surroundings a
structure, develop stable expectations of the future, and thereby

give action a clear directieq

. Healthy food
My sustainable Climate

iat?? ;
diet?" Environment
Animal Welfare

Niklas
Luhmann
Tillid

10



Role in Transparent food:
Co-execution of WP3 (with TU Berlin)
Participation in overall project with food safety and general input.

Food safety assessment along the production chain. Impact of raw material status, transportation
and storage as well as processing, packaging and distribution

Analysis, evaluation, and documentation of selected ‘best practice’ schemes

Specification of critical research needs and priorities with relevance for food safety and quality
concerns and for improvements in food chain transparency

Desk research (including legislation databases and previous expert-group studies)
validated by group of experts (SAFE Consortium +)

N

Transparent_Food

Description of food safety issuse along the chain

5 annotated maps and accompanying texts describing material flow in the food
chain and relevant bodies which exert discipline in food safety.

Animal production Animal processing

Retail and
consumer

N/

Plant production [~ | Plant processing

=N

Transparent_Food
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animal production

Pathogens

Breeding, hatchery etc

— Dairy cattle

Animal production

(genetic material)
—
ﬁi? Slaughter cattle, veal, sheep, |
’; Animal feed production pigs, other
Soy , :1 Poultry, other fow! ‘

Hay, silage ¥ . -
m Fish feed production Laying hens
Tropical products
(coconut etc) - 5| Farmed fish

Feed supplements Y 3‘ Wild fish ‘

Animal by-prcfucts

Sector associations (farmers,

fishermen)
Food safety systems
<\
VFO, EFSA,
National food authorities £U legislation
l TOUEX TAnaardization
[ Output (intact animals) ]

N

Transparent_Food

Animal Feed

«  Trade bodies:

* International Feed Industry IFIF

«  European Feed Manufacturers' Federation FEFAC

¢ The Grain and Feed Trade Association GAFTA

*  EU Feed Additives and Premixtures Association FEFANA

¢ Industry Systems:
«  European Feed Ingredients Safety Certification EFISC
*  European Feed Additives and Pre Mixtures Quality System FAMIQS

«  Official Bodies:

*  Rapid Alert System for Food and Feed RASFF
*  Food Safety Authority EFSA

«  Food and Veterinary Office FVO

«  European Medicines Agency EMA

=N

Transparent_Food




Animal production

»  Vestigial chemical contamination - phytopharamceuticals, veterinary medicines, mycotoxins,
environmental contamination (heavy metals, dioxins) incorporated at animal production level
and rarely removable further along the chain. Great effort spent on reducing input — risk not
always fully described.

» Bacterial pathogens incorporated at this level — measures taken to reduce burden, only likely
to be partially succesful.

N

Transparent_Food

5 annotated maps and accompanying texts describing material flow in the food
chain and relevant bodies which exert discipline in food safety.

Animal production Animal processing

Retail and

consumer

Plant production [ | Plant processing

=N

Transparent_Food
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Retail, Food service and consumer

Pathogens

Foreign bodies

[

Wholesale

Retail / Retailer organisations
= (Eurocommerce etc.)

i

/ (BRC, EUREPGAP etc.)
Processing E
Modern
distribution

| Food safety systems

!

Food Service Consumers
systems

Food Service
A associations

Farmers’ market /
Internet / cellardoor
etc.

N

- E.
- contamination

VFO, EFSA,

EU legislation,
National food standardization Consumer
authorities organisations

{ Codex |

Transparent_Food

=N

Retail, Food service and consumer

Selected Issues.
New practices new hazards / altered risk in catering & food service.

Branding in modern distribution (supermarket) brings high levels of exposure to safety issues. Safety-
driven, brand protection specifications (eg. BRC, IFS) highly stringent, often in excess of legal
requirements and non-negotiable. Passed back down the chain.

Food- contact, packaging — supermarket accentuated, consumer perception / concern high.

European legislation for food hygiene in commercial food operators (Reg 852 et seq), requires
sophistication by local enforcers.

Unskilled and poorly paid positions in foodservice can be critical to food safety.

The domestic user has a major role in safety via cooking and respecting shelf-life and other information,
novel products require new levels of explicitness.

Allergens in processed and complex food is largely effected by explicit labelling.

Transparent_Food
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Technische Univershdt Berfin W

""""""""""""""""""""" Transparent_Food
WP3 Quality and Safety

TUB, SAFE

Biotechnology and Food Process
Engineering

Transparency

... Transparency???

- availability and transfer of information
along the food chain




Areas of interest

Processing ...... Product

Gain of information ....... Transfer of information

™ LT

Description of work

Tasks in WP3

- Analysis of quality related information for different product categories
beverages: asariel
apple juice

inct from concentrate,

quality

fresh-cut ek -
fruits & i
vegetables

- Best practice examples on gain and transfer of quality related information




Challenges

Multi-step nature of the food chain + complex interactions between
and within different steps
-> challenge for the transfer of food quality information along
the chain

Quality attributes measurable in most cases by analytical means but
correlation to consumer perception required

Selection of relevant information for transfer along the chain >
confusion and a lack of transparency due to missing information or
information overflow

who needs/wants which information and what for

™ LT

Availability of information - Processing

Juice production: possible measuring points for quality related data

Random incoming

Juics extraction and reworking - / gOOdS IﬂSpeCtIOﬂ

Fuits

F ® [ @-@ /

Water ®: =

= w]u o Possible physical
T@ ®0 © e hazard

cooling

Concentrate

Possible microbial
hazard

™ LT




Availability of information - Product

quality assessment

roduct uality parameter analytical method impact factor relevant ste
P a Y P Y P P by the consumer
enearal appearance organoleptic test raw material, cultivar, cultivation, indirectly via logos like "DLG pramiert” or
bever ages: (panel/consumers) environment, geographical  harvesting, Stiftung Warentest”
le iui quality flavor origin, climate, date of all post harvest steps
apple juice odor esting,
p'f) J temperature (> HMF),
(VI‘D[ from concentrate, storage conditions
clear,
positive attributes
official basis for chemical / “Brix methods according to IFU  raw material, cultivation, via list of ingredients (vitamins); indirectly
quality determination:  nutritional trans-2-hexanal cultivar, geographical origin,  harvesting, via logos like ,Stiftung Warentest” or
quality total phenolics climate, date of harvesting, all post harvest steps “Okotest"

IFU methods
(International
Federation of Fruit
Juice Producers)

Codex General
Standard for Fruit
Juices (247-2005)

vitamins

process conduct

negative atributes

methods according to IFU

initial microbial status of the
raw material, geographical

harvesting,
all post harvest steps

indirectly via logos like
Warentest” or “Okotest”

tiftung

A.LJ.N. Code of
Practice for the
Evaluation of Fruit
and Vegetable Juice

volatile acid origin, climate, hygiene along
D-and L-lactic acid the chain; temperature
fumaric acid
acetic acid
CETETETS patulin HPLC initial microbial status of the  cultivation, harvesting, indirectly via logos like ,Stiftung
copper AAS raw material, environment,  storage, pasteurization Warentest” or “Okotest”
zinc AAS geographical origin, climate,
iron AAS temperature
residues (e.g. pestizides) GC, HPLC

official collection of
analytical methods
§ 64 LFGB

microbiological
quality

yeasts
moulds

Alicyclobagillus

Pathogenic Microorganisms
Mesophilic & Thermoduric -
Thermophiic Bacteria
Lactic acid bacteria

methods according to IFU

initial microbial status of the:
raw material, environment,
hygiene along the chain,
temperature

cultivation,

harvesting,
post harvest processes

indirectly via logos like Stiftung

Warentest” or “Okotest

Improvement strategy (best practice) example — Fresh Scan

Availability of information

FreshScan

- Handheld optical scanner for determination of meat freshness
- Record option of detected measurements on RFID labels




Improvement strategy (best practice) example - Fresh Scan

Availability of information
FreshScan

Slaughtering

Transport
| 4

quality parameters
legistc information

/ /" protocols
P product I
logisticinformation

1 reference data
7 ! “ -

FreshScan
handheld device

logger data
measured data

o

1/

logstics logger

Wellenlinge [nm]

additional information
reference data

[

database

3

Improvement strategy (best practice) example - REID

Produce, prebarvest parameters, >
A Erodiicer produce quality, time, temperature
e
time.
Transparl rel. hurrsdity
¥
Storage conditions, packagng,
Farm time, temperature, rel, humdity
cooperative
time, tamperature,
Transport el hurridity >
4
QUi T o time, tamperature,
vality op rel, humidity
Traceabilit: Wholesale
management 4
e
time, tamperature,
R —
Transport rel. humidity
4
time, tamperature,
e
Retail rel. hurmidity
.=
) time, tamperature,
Transport rel. humidity >
A
fime, temper ature: »
Y Consumer

L]

3




Best practice example - RFID

Availability and transfer of information
Temperature monitoring

28 5

harvest
1 G
N
%

temperature [°C]

0 : A — ! ! ! ! v
16/08/04  17/08/04  17/08/04  18/08/04  18/08/04  19/08/04  19/08/04  20/08/04  20/08/04
16:00 4:00 16:00 4:00 16:00 4:00 16:00 4:00 16:00
date / time

Transfer along the food chain is possible by application of

emerging data collection systems such as Radio Frequency
Identification (RFID).

™ LT

Availability and transfer of quality related information
Best practice examples:

« Fast and non destructive methods for quality analysis
- Basis for immediate quality control and management

» Recording of information related to product history (e.g. storage
temperature)

-> Prediction of remaining shelf life

- Improved availability and transfer of information
-> Higher level of transparency

Required: Concepts for transfer and application to other
processing chains

™ LT




Description of work

Tasks in WP3

- Analysis of quality related information for different product categories

. sensanal
beveralgles, Quality
apple juice
inct from concentrate,
prodect quality parmater 1, pasteunzed)
S e .. il basis for chemical |
fresh-cut b o .
fruits &

nutritional

quality
vegelables

- Best practice examples on gain and transfer of quality related

Traditional vs. Emerging technologies

Non-thermal pasteurisation — e.g. fruit juices — by

High pressure Pulsed electric fields




Traditional thermal pasteurisation (milk)

T whesn lrh
1000 +200 $10000
a0 Jooo 4 S000
800 o oo
70 {700 4 s
o0 {eoo | £000
=an {snn { na | 5000
400 {400 { Ana
wo {00 4 | 3000
200 {200 4 2000
son 4100 4 1000
a0

- 75 °C for 15 sec (performance criteria)
- Inactivation of alkaline phosphatase (performance indicator)
- Commonly done by using well defined plate heat exchanger system

ﬂs Objective: inactivation of pathogens

3

PEF non-thermal pasteurisation (milk)

Enzyme Operating conditions Medium pulse characteristics TEC % inact
Alkaline phosphatase Batch Raw milk E=18.8 kV/cm 22 (4]
(bovine milk) electrodes: wo= 400 pis
d=01cm #=70
Milk 2% fat [}
Skim milk [i5)
Alkaline phosphatase Batch Raw milk E=13.2 kV/cm 44 9
(bovine milk) electrodes: #=70
d=01cm
Alkaline phosphatase Batch Buffer {pH 9.8 Exp. decay with instant mn 5
(bovine intestinal mucosal electrodes: + 1 M diethanolamine charge reversal
parallel, stainless steel +0.5 mM MgCl E=80 kV/cm, w=2 ns
V=495 cm?, d=03 cm #=30, f=05Hz
Alkaline phosphatase Batch Raw milk Exp. decay MR ]

{milk)

electrodes:
parallel plain, carbon
V=25 cm’, d=05 cm

E=21.5kV/cm
Total energy input up to
400 kN

Van Loey, A. et al. (2002). "Effects of high electric field pulses on enzymes."
Trends in Food Science and Technology 12: 94-102.

- Objective: Inactivation of pathogens and colony count reduction

- No clear effect on common performance indicator
- Treatment conditions and technical realisation not defined

L]
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Deficiencies

Application of traditional and emerging food processing

- Definition/ synchronisation of processing conditions

- Key performance parameters/indicators

- Conformity definition (substantial equivalence) not applicable

- Availability of appropriate analytical tools

- Consumer acceptance

L]

3

Research needs

Re-evaluation of quality
standards and
specifications

- Product specifications/ quality definitions mainly
developed based on traditional product

- Specifications not always applicable for products
processed by emerging technologies

Re-evaluation of analytical
methods/ standards

- Adaptation of principles and detection limits to
current needs

- Regulations/Specifications only useful if means for
their control are available (e.g. irradiated food)

Re-evaluation of traditional
food processing methods
and evaluation of the role of
performance indicators for
novel technologies

- Intensive evaluation of novel foods regarding
toxicological risks etc. - not done for most of the
traditional products (only revealed in certain cases
e.g. acrylamide)

- Either defining performance indicators or
performance criteria/ process specifications

L]
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European backbone for tracking and tracing
systems: requirements analysis and feasibility

Daniel Martini, Martin Kunisch, Esther Mietzsch

{ R : 5 & §
Bonn, 28t of January, 2011

(B i :{ "™ Situation, problem statement and goal

agro®«ML

o
° ° ® = avariety of information technology
© systems for tracking and tracing
{ ® developed during the last few years
= most of them focus on a certain
® o ° o production chain or a part of a chain

- insular solutions
Applying|a backbong solution
= changes in supply chain configurations

and interconnections between chains
« transformation of linear structures into
a highly dynamic food sector network

- A backbone solution as a means for
integration is required




Il Bl

agro’« ML

Il Bl

agro®«ML

Requirements Analysis

With regard to:

= stakeholder expectations

= sector structure and enterprise size distribution

= existing tracking and tracing systems (mainly in the food sector)

« food properties and processes

By:
* Desk research
* questionnaires

= System providers working group

Stakeholder expectations

* In general:
— Consumer appreciation
— Tracking and tracing forward AND backwards
— Answering more than just the ,where“ question: ,,when“, ,,how" and
»why*

= Consumer
— Convenience food
— Quality and safety
— Dietary value

« Stores and dealers
— Due diligence
— Create a positive consuming attitude
— Risk assessment and prevention

* Processors and transport
— Manage raw materials risk
— Service improvement by process improvement

= Farmers
— Simple multipurpose tool, low investment
— Referral in the final product
— Confidence, that information will not be used against their interest




Sector structure: assum ption

few
« Nestlé AG
— Employees: 278000
— Financial: 107 618 Mio. CHF (— 72 421 Mio. EUR)
turnover in 2009
— Products: everything food related
= Alfred Ritter GmbH & Co. KG
— Employees: 800
— Financial: 247 Mio. EUR turnover in 2009
— Products: chocolate
e Butcher's Trautmann, Reinheim
— Employees: family
— Financial: seems they can manage quite fine
— Products: hand-made saussages, meat from the
region
many

Sector structure:
percentage of agricultural holdings by size classes (ha)

100%

90%

80%

70% ">100
950-100
60% ®30-50
©20-30
50% ®10-20
9510
40% 02.5
B2

30% = Null
]

10%

0%
Germany Greece Hungary Netherlands Sweden United Kingdom




(B :{ M Sector structure:
number of persons employed in retail, non-specialized stores

agro’« ML
100%
90%
80%
70%
= >250
60% H 50-249
50% 0 20-49
0 10-19
40% =29
=1
30%
20%
10%
0%
Germany Greece Hungary Netherlands Sweden United
Kingdom

Sector structure:
number of persons employed in retail, specialized stores

100%

90%

80%

70%
=250
60% m 50-249
0 20-49
01019

40% m2-9
=1

50%

30%

20%

10%

0%
Germany Hungary Netherlands United Kingdom




Sector structure: consequences

« Try to use existing infrastructure

= Internet?
— Increasing number of food sector enterprises connected
— The percentage of reliable internet connections is decreasing

= Accomodate 1-10 person enterprises
= Low-cost automation?

= Mobile devices?
— Requires interfaces
— Ruggedized design

= Simplicity in handling

= High numbers of:
— Stakeholders
— Small data packages

Existing systems

* 40 providers evaluated

= Some specialized on certain products (categories looked at: meat, fruit &
vegetables, fish & seafood, pharmaceutical industry, grain)

* Architecture
— Most opt for a centralized approach
— Four provide support for decentralized storage

e Web Based Access is common

= Common ground on the protocol level: HTTP(S), client certificates for
authentication at least an option for some

= Syntax level: XML, others to be found: CSV, JSON

« High diversity in IT environments:
— Linux with Apache (httpd and tomcat), Windows with 11S
— PHP, Java, VB.Net, Perl
— MySQL, MS SQL Server, PostgreSQL

= ldentification: diverse systems in use (RFID, bar codes, standardized
(EAN/EPC) vs. non-standardized...)

« No standardized data dictionaries in use




(B i :{ "™ Food Properties and Handling

agro’« ML

(B i :{ ™ Food Properties and Handling

agro®«ML

= Processing
— Material characteristics changes: solid -> liquid
— Weight losses during processing (cooking, respiratory losses)
— Correction factors for plausibility checks like mass balance
calculation necessary

= Risk of deterioration
— Quick aging process -> timing aspects important

= Immaterial properties
— Not or not easily measureable: kosher, organic, fair trade,
environmental impact etc.
— Influences traceability depth

How to handle these issues in transparency systems?
* Indetermined at the moment

< Not of interest to all stakeholders




Basic tracking and tracing data set

Basic tracking and N
tracing information
A « Well structured
= Who: shipping company
« (Relatively) well defined
» When: shipping timestamp > ( v)
« Short
= What: product code
= Obligator
e Lot number: incentive for good 9 Y
management practice
/
Backpack N
- Masses « Needs to be flexible
= Temperatures  Needs to be extensible
* Process timing > « Formal definition of
- Content of certain substances meaning complex
- Dietary value = Can be long
- Immaterial properties = Optional?
° %

Product Coding

e GS/1EPC
— Abstract product coding, generally no particular domain semantics attached
— Technically best practice, but expensive

= EFSA Standard Sample Description:
— Harmonize the collection of analytical measurement data on food and feed
— Food product coding: hierarchical, 376 terms, 34 root terms

* BVL coding catalogues:
— Control purposes
— Hierarchical 6 digit codes, lots of entries, but mainly processed food

= UNECE STANDARD Bovine Carcasses and Cuts
— Interoperable with GS/1 codes by a GS/1 application identifier to be used in GTINs

e Langual (Langua alLimentaria, improved in EuroFIR):
— Multilingual food description thesaurus, especially composition and recipes
— Standard thesaurus relations like broader term, narrower term, related term etc.

e AGROVOC
— Agricultural thesaurus
— Standard thesaurus relations like broader term, narrower term, related term etc.
— High potential to interoperate with other vocabularies, as standard semantic web
technologies are in use




Barriers & Deficiencies

= Implementation of basic tracking and tracing on the industry level
only to a limited degree a technical issue
— Company secret issue

= Communication:
— Reliability on an unreliable infrastructure

« Existing standards:
— Too complex
— Too expensive
— Not covering the food sector as good as it should be

* Primary production:
— Traceability Reference Unit not well defined
— Traceability Reference Unit changes over time
— Lacking lot identification mechanisms

= No product coding available that is applicable to the whole sector

Research and development needs

= What level of unreliability can be taken?

= Automation technologies for T&T suited to small enterprises
= Interoperability of different product coding systems

= Inexpensive but reliable identification mechanisms

= Synchronisation mechanisms and offline operating modes for
unreliably connected nodes

= Backpack:
— Most important needs and requirements concerning content
— Flexibility and extensibility on the required level while keeping it
machine-interpretable without ANY human intervention
— Request-response-cycle to get priority information adapted
demands of the respective stakeholder




building blocks

high-level architecture and design

functionalities, services, access control, network design, hierarchical levels

Semantics Identification

what are we talking about, meaning, common

understanding, formalization TEBEE G EES,

stakeholders,

service locations,

Syntax dealing with special
structure of information problems in the food
sector,
elements of syntax,
Protocol protocol and

. . semantics
mechanism of exchange, error handling

Implementation

Outlook

= Feasibility study, evaluating
— Technologies
— Experiences in other sectors

« Use case scenarios
— Typical networks with food sector ,,specialities”
— Typical stakeholders with certain assumed properties

= Exercise these under different assumptions:
— centralized/decentralized
— with/without directory components (ONS)
to derive:
— Information flows
— Information exchange process sequences
— Storage distribution

= Semantic issues with regard to the ,backpack”
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Transparent Food WP8
Exploitation and Dissemination
State of the Art and Conclusions

on Defficiencies and Barriers

Andras Sebdk, Attila Berczeli
Campden BRI Magyarorszag

26-28.01.2011 Bonn

_\@ Main tools for dissemination T
planned for the period

Research summary sheets
Project brochure
Framework for the best practice guide

Information to the National Technology Platforms of
the ETP Food for Life — central

5. Dissemination via the European Transparency
Platform (WP7)

6. Regular direct contact with the National Technology
Platforms of the ETP

7. Stakeholders events
Presentations on events
9. Publications

R Ny
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_\® Review of the progress in T
dissemination activities (1)

1. Research summary sheets
* A general one prepared, translated into 4
languages
* On WP results — the first 4 on results in WPs —
need to be extended and translated into the
national languages of project partners

* Regular updating, extending with the progress
of the project

2. Project brochure - prepared

26-28.01.2011 Bonn 3 Campden BRI o
_\@ Review of the progress in

dissemination activities (2)

3. Framework for the best practice guide

¢ Discussions within the consortium and on events
highlighted the need for:

+ a working definition of transparency

* an explanation of interpretation of successful
practices for transparency

* tools/templates for recording / analysis of the
cases and transparency systems

4 Campden BRI o
26-28.01.2011 Bonn

02/02/2011
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_\® Working definition of
— transparency in the food chain
(together with WP6, WP7) (1)

* Measures for develoving trust of
* consumers’, customers’
» through openness and accountability
on activities along the food chain
* By underpinning verity of messages and
by generating the perception of being informed

5 Campden BRI p

26-28.01.2011 Bonn

@l Working definition of 7

transparency in the food chain
(together with WP6, WP7) (2)

» This is achieved by making appropriate signals /
information available and understandable on the verity
of messages (claims, statements) on

» specific characteristics of products, processes,
production environment

» which can’t be substantiated by the usual quick and
simple methods

* which meet the valid needs of consumers, customers
for facilitate their informed decisions

» Considering the sound balance with confidentiality
needs of food chain members

6 Campden BRI p

26-28.01.2011 Bonn
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@)  Framework for the best practice »

26-28.01.2011 Bonn

guide (1) (in collaboration with ===

UGENT)

Templates:
» Short template: for collecting information — OK
* In-depth template

In-depth template

« Title

« Target statement/claim, aspects for  which
transparency has been provided

* Domain / sub-domain

» Make a map of your chain

a) flow-chart

b) activities / operations of the different stakeholders

c) differences in situations

7 um@mr Campden BRI o
GENT

Framework for the best practice
@ b

26-28.01.2011 Bonn

guide (2) (in collaboration with L

UGENT)

In-depth template (continued)

. Step-by-step analysis of the information flow

List each stakeholders’ transparency needs/preferences
Identify priority information for each stakeholders
Identify the Traceability Reference Unit (TRU)

Analyse the current status of transparency — content of
flow of information

Quiality of transferred / collected information
Necessary improvements

If the TRU changes repeat the information flow analysis
within the stakekeholder’s activity

8 um@mr Campden BRI o
GENT

02/02/2011
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Framework for the best practice
-—-‘-@l guide (3) (in collaboration with —%1

UGENT)
5. Performace indicators
e direct
e indirect

* Experiences:
* In-depth template
» works well for personal interviews
* needs some adjustments, improvements

« Transparency needs change with the progress in
time — get more demanding

© Campden BRI

26-28.01.2011 Bonn 9 um%reﬂ' Campden BR'O
_\@ Review of the progress in

dissemination activities (3)

4. Information to the National Technology Platforms of
the ETP Food for Life
« Done, on the 8" meeting of the NFTPs in

Rimini, Sept, 2010

5. Dissemination via the European Transparency
Platform (in WP7) — from November 2010 — low
impact yet

6. Regular direct contact with the NFTPs at national
level, - Delayed

10 Campden BRI o
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_\® Review of the progress in 7
dissemination activities (4)

7. Stakeholders’ events
* Firstdone - May 2010
+ Second planned for June/September 2011

8. Presentation on events
* 4 presentations, 2 events

9. Publications:
* No publications yet, some in preparation for
* |GLS Forum, February 2011, Austria,

« IFAMA 21st Annual World Symposium,
Frankfurt, Germany

11 Campden BRI o

26-28.01.2011 Bonn

How to make dissemination more
effective?

» Creating awareness trough repeated hits
» Use of national language

* Build on existing initiatives, networks ETP Food for
Life and its National Technology Platfoms

« Support understandig of the notion of transparency-
use simple terms, laymen style- provide practical
examples, useful details

* Use scientific forums
* |ssue (blue) book and best practice guide

Campden BRI o

02/02/2011



Sebok_TF_ 2628012011 Bonn 02/02/2011

@) Research needs for communication ?
and knowledge transfer on el
transparency

» Motivators for requesting transparency information for
different consumer segments?

e How to define which needs are valid?

* Measuring effectiveness and impact of communication
on transparency

* More need for regular dialogue with the stakeholders
and knowledge transfer than for new research

Campden BRI o

© Campden BRI



