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THE FOOD SAFETY COMPLIANCE OS

Introduction to the Food Safety
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2. Knowledge Management
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4. The Food Safety OS

5. Real-Time Food Assurance
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FOOD SAFETY COMPLIANCE

The Five Core Knowledge
Domains of Food Compliance

Quality
Standards

Food

Laboratories Customers

Suppliers Factory Consumers

Legislation

» Dynamic ecosystem: A food company operations
layer must continuously interact with four external
compliance forces: legislation, standards, supply
chain dynamics, and market expectations.

e Reactive blind spots: Without a centralized
infrastructure, information travels slowly, forcing
companies to rely on retrospective audits rather than
real-time awareness.

o The traditional vulnerability: In a manual compliance
system, these five domains operate in isolation,
meaning data is often scattered, outdated, or siloed
within specific departments.

iIMIS



THE FOOD SAFETY COMPLIANCE MATRIX

Introduction to the Food Safety

Operating System (OS)

» Cross-functional requirements: Every compliance domain demands separate evidence layers, from legal HACCP prerequisites to shifting raw material specifications

and market demands.

« The administrative burden: Managing these intersecting parameters manually creates an extensive volume of paperwork, leading to a system optimized for
retrospective proof rather than real-time awareness.

» Data fragmentation: When specifications, traceability records, and hazard analyses are kept in separate paper folders, the organization remains blind to live operational

risks.

Compliance
Domain

---------------------------------------------

Quality
Standards

Customers and
Consumers

Food
Company

Suppliers and
Laboratories

Legislation

.............................................

Standard

Requirements

GFSI standards
requirements

Customer products
specifications

Manufacurting
requirements

Raw materials
specifications

Statutory and
regulatory norms

Quality management
system

Market intelligence and
feedback

Prerequisite programs
(PRPs)

Suppliers
qualitifcation

HACCP system
implementation

Certification audits

Finished goods
specifications

Material mass balance and
traceability

Chain of custody
data

Competent authority
oversight

Real-Time

Assurance

Risk and compliance
verificaton

Customer satisfaction
metrics

System performance
metrics

Supplier performance
auditing

Regulatory compliance
audits
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THE FOOD SAFETY COMPLIANCE MATRIX
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KNOWLEDGE DOMAINS

The Compliance

Intelligence LOOp » Sense: The continuous detection of shifting regulatory
inputs, supplier alerts, and emerging sector risks.

¢ Interpret: The methodical translation of raw compliance
data into clear operational impact assessments.

o Decide: The systemic formulation of preventative
protocols, corporate tasks, and mitigation strategies.

e Act: The immediate physical execution of updated food
safety procedures across the factory floor.

C\77

Animal Composite
by-Products Foodstuff

Animal-based General General General General
Foodstuff Food Law Chemical Microbiological Health

Food Specific Plant-based Specific
Groups Foodstuff Categories

i

General Organic & Supplements &
Pre-Market Craft Production Sustainability Herbs
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KNOWLEDGE APPLICATION

The Compliance
Intelligence Loop

e Plan: The strategic design of corporate frameworks,
HACCP product specifications, and hazard analysis boundaries.
Do: The physical implementation of prerequisite programs,
P . hygiene routines, and daily manufacturing tasks.
o Check: The rigorous evaluation of system performance
through automated monitoring and validation criteria.

imis . . . . .
Handbook « Act: The immediate formulation of systemic corrections,
task assignments, and process improvements.
@

Quality
Standards

Action List

Laboratories Customers
Suppliers Consumers

SpecCheck

Legislation

IMIS
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KNOWLEDGE TRANSFORMATION

The Compliance
Intelligence Loop

Knowing something will happen

Knowing why something is happening

Knowing something is happening

CONNECTING

Knowing something has happened

INTRACONNECTIVITY | INTECONNECTIVITY. |EXTRACONNECTIVITY

Predictive Intelligence

Analytical Understanding

Operational Awareness

Reactive Awareness

Knowing something has
happened; a traditional reliance on historic logs,
paper compliance, and retrospective proof.

Operational Awareness: Knowing something is
happening; real-time visibility of active factory-
floor shifts, workflows, and live processes.

Analytical Understanding: Knowing why
something happens; the systemic ability to cross-
reference data domains and isolate root causes.

Predictive Intelligence: Knowing something will

happen; utilizing continuous verification loops to
mitigate risks before an incident occurs.

iIMIS



THE TRADITIONAL CERTIFICATION MODEL

The Traditional Manual Auditing
Ecosystem

Private/commercial ' Public/governement
compliance compliance

(FSA)

Snapshot fallacy:
e Annual (1000 items checked
on one single day)
e Non-standardized

(GFSI)

Commercial scheme Local enforcement

dependency gaps
Retrospective proof
focus
Audit guidance Reactive authority
limitations oversight

Administrative friction

Inflexible legal

Financial redundancy mandates

\

Accreditation
(one country)
« Commercial retailer approval
« Market access (228)

The Ferrero Salmonella outbreak (Belgium, 2022) Government license

A persistent strain of Salmonella Typhimurium became . Statuato ry license
established in the plant's buttermilk ventilation and processing

lines. Because internal testing protocols and historical logs + Market access (B2C)
were treated as retrospective paperwork rather than driving a
real-time responsive action loop, contaminated Kinder
chocolate products were distributed globally for months. The
outbreak resulted in over 450 reported cases of salmonellosis,
primarily affecting young children.

The production facility in Arlon was fully certified under
recognized Global Food Safety Initiative (GFSI) standard
frameworks, specifically FSSC 22000.

European Centre for Disease Prevention and Control, & European Food Safety Authority.
(2022). Multi-country outbreak of Salmonella Typhimurium linked to chocolate products -

Rapid Outbreak 1). Wiley. The production facilty in Arion
was fully certfied under Food Safety Initative (GES)) standard
frameworks, specifically FSSC 22000,



https://doi.org/10.2903/sp.efsa.2022.EN-7352
https://doi.org/10.2903/sp.efsa.2022.EN-7352
https://doi.org/10.2903/sp.efsa.2022.EN-7352

THE iMIS CERTIFICATION MODEL

The Unified Compliance Operating System

Private/commercial iMIS Public/governement
compliance

o ELED Central Compliance Engine

(GFSI)

(FSA)

Automated scheme alignment
Internal workflow are digitally
mapped directly to GFSI standard
requirements

Harmonized governance data
Legal company registrations and
facility data points managed within
a unified digital structure

Dynamic compliance analysis
Continuous cross-reference
processes against updated
international food standards

Real-time legislative integration

Statutory food laws and regional

criteria are updated automatically
within the database

Continuous shift monitoring Verified process execution
Prerequisite programs and critical iMIS Daily operational logs and sanitation
control points are validated in real- Real-Time Assurance records recorded digitally to prove

time during daily operations Database continuous legal compliance

The Continuous Validation Standard:

Proactive Recall Prevention « Daily report on 1000 food safety

topics, based on 50,000 food
safety items

A modern European dairy processor operating on the
integrated iMIS platform unifies private commercial standards
and public statutory requirements into a single active database.
During an afternoon manufacturing shift, a digital sensor flags a
minor temperature deviation in a pasteurization line. Because
validation parameters are tracked continuously, the system
triggers an instantaneous process alert, automatically rerouting
the affected batch before packaging. The issue is corrected
within minutes.

This framework transitions the enterprise away from the
vulnerabilities of annual snapshot events, securing
uninterrupted global market access and verifying day-to-day
food safety resilience.




The Scalability Limitations of the
TIC Consultancy Model

The core risks of outsourcing food
safety workflows:

| Yearly Food Safety
e Consultancy Benchmark

When a food business relies on an external consultant to build and maintain its HACCP, TACCP, or

Code Activity Days / Year
VACCP models, the knowledge remains with the contractor rather than the factory floor. 3
21 Internal audit 2.0
- Frontline employees and internal management treat food safety as an external administrative 212} FooclbelansamnainlilACLER 0z
chore to be resolved during the consultant's allocated days (such as the 2 days for internal audits ZTZRNREccd hiad anal;RVAGER 025
or 0.25 days for Food Fraud) rather than an intrinsic, hour-by-hour operational habit. Z1ERNIRE T erTancypal u=25
2.16 Supplier Assessment 0.5
. ZLR Microbiological scheme 0.25
The paper compliance paradox: 220 Verification Report 15
2.30 Management review 0.5
External consultants are naturally incentivized to provide standardized, pre-packaged 240  Recall test 0.25
documentation templates to maximize their own efficiency across multiple clients. 2.50  Tracking test 0.25
2.60 Cross table according to the standard 1.0
- Generic, static quality manuals that look perfect during an annual snapshot audit but fail to 2.80  Audit guidance 2.0

reflect the actual, live operational realities or specific machinery risks of the factory. The +/ Total Yearly Consultancy Effort 10.0 days / year

company achieves paper compliance while remaining highly vulnerable to unnoticed process
drift.

Food Safety TIC Market in the Netherlands (2024) The risks of aggressive TIC market consolidation:

Consultancy Major players (such as Mérieux, Eurofins, and Normec) are actively acquiring established local
Headquarters (2019) Consultants boutique agencies (like KTBA and Kroonenburg). This consolidation creates several
macroeconomic and operational risks for food businesses:

p}_g Merieux

"% Nutrisciences France KTRA e S o . .
¢ Loss of specialization: Highly specialized, niche knowledge regarding local product
categories (e.g., specific dairy processing or complex bakery microbiology) is replaced by
= standardized corporate consulting routines.
.::g Eurofins — WFC. Eurofins 20 ¢ The scalability efficigncy illu§ion: While cqrporate hold.in.g companigg expaqd financially
L NL through mergers, their operational model fails to scale digitally, remaining entirely
dependent on a linear, resource-heavy bottleneck of human billable hours.
¢ Monopolistic price inflation: Aggressive market consolidation reduces competitive options
e —— Kroonenburg, 50 for food manufacturers, driving up recurring annual auditing and advisory fees without

BK, N&S delivering any corresponding increase in real-time operational protection.

¢ Increased vulnerability to regulatory shifts: Large, consolidated corporate structures adapt
slowly to rapid legislative changes, meaning manual updates to outsourced client quality

Article: The Shifting Landscape of the European TICCS Market: A Focus on the Netherlands manuals consistently lag behind live European and national statutory updates.

iIMIS
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THE REAL-TIME FOOD SAFETY OS

From Snapshot to Real-Time
Assurance

The Traditional Certification Model '

GFSI
Requirements

Audit
Report

¢ 1000 food safety items checked (once) every year

GFSI : MIS Real-Time
Requirements Compliance Monitorin
L Database 9

The assurance leap

Annual
Snapshot

~\

1000 items/year

Fragmented
Food Assurance

Certification

X static paper proof

X Retrospective risk management
> Unmoniterd production intervals
X Fragmnted information pools

Daily
Compliance
Report

Continuous
License to Sell

¢ Overall capacity:
10 million checks/year

o B2C market access
 B2B market access

Continuous

Verification Real-Time Food Assurance

Continuous digital proof
Proactive hazard prevention
Uninterrupted shift validation
Integrated data ecosystem

A

50,000 items/day

IMIS
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THE REAL-TIME FOOD SAFETY OS

Defining a Continuous Digital Infrastructure
for Food Safety Management

A food safety compliance operating system functions as a unified digital infrastructure that integrates corporate structure, regulatory
knowledge, facility operations, and continuous assurance into a single, permanent compliance environment.

The operational shift: Rather than dedicating resource-heavy blocks of time to prepare retrospectively for periodic annual audits, a compliance
operating system establishes real-time assurance by embedding food safety legislation, dynamic operational controls, and automated verification

loops directly into daily manufacturing shifts.

ards al
gatio™ stendards and foog Sarey,
c\\eg oy,
Q)

e Structure: Centralizes organizational
hierarchy to fill core databases and
eliminate fragmented shadow systems. STRUCTURE

o Maps quality protocols
directly to live legislation and hazard
libraries for active compliance.

e Operation: Digitizes HACCP plans and
operational audits via mobile apps for
real-time production checks.

+ Assurance: Generates autonomous OPERATION | ASSURANCE
evidence and continuous logs to keep
the facility audit-ready at any moment.

N~
o
o
o, oot
°Mpliance evidence 2%
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THE COMPLIANCE OPERATING SYSTEM BUILDING BLOCKS

Architectural Overview of the Integrated
iIMIS Database Modules

Food Law: Gathers all government regulations
and official legal requirements in one place.

Hazards: Evaluates product safety risks,
contamination points, and microbiological limits
for the production lines.

Standards: Collects commercial rules and GFSI
scheme requirements to ensure market access.

Fraud: Tracks raw material vulnerability data to
protect your supply chain and helps you build
your VACCP plan.

Training: Tracks employee certifications right
next to the daily jobs they are allowed to do,
trains your staff and keep their skills up to date.

Ingredients: Manages raw material
specifications and cross-references them with
allergen data automatically.

TECE

Compliance

Database

Company
Database

Documents B

Handbook &

Audit

Action List y

SpecCheck

HACCP: Links active hazard control plans

straight from your digital processing data. l

Documents: Houses all required standard
operating procedures in a digital repository and
keeps version control simple.

Handbook: Generates the company quality

manual automatically from the live system files. '

Audit: Turns daily monitoring logs into verified
audit trails for inspectors and helps you prove
continuous compliance.

Action List: Tracks operational deviations on
the factory floor and instantly tells your staff
what tasks need fixing.

SpecCheck: Verifies incoming raw materials
against your purchase specifications and helps
you control supplier quality.

iIMIS



THE REAL-TIME FOOD SAFETY OS MODEL

Implementing the SKOA Framework
Through the IMIS Digital Ecosystem

Traditional Food Company

» Isolated quality assurance department
o Siloed, paper-based document control

» Fragmented and static information
» Periodic, consultant-driven updates

e Quality assurance-driven HACCP execution
o Passive adherence to instructions

e Reactive, periodic audit cycles
e Manual and retrospective verification

SKOA Core Layers

—j

Food Safety OS Food Company

v/ Enterprise-wide platform integration
v/ Transparent roles and dynamic documentation

v Centralized, single source of truth
v/ Automated, continuous knowledge updates

v Institutionalized culture of shared responsibility
v/ Operationalized daily compliance workflows

v/ Proactive, data-driven verification
v/ Real-time, continuous compliance visibility

IMIS



THE REAL-TIME FOOD SAFETY OS MODEL

Food Safety OS: in Practice

SKOA Model Comparison

SKOA Layer Traditional Food Company Food Safety OS Company

B Srrlicture * QA owns food safety v/ Safety in one platform

—— » Docs in folders, siloed +/ Clear roles & docs

@ Rironiccse » Scattered & outdated Vv Live, centralized knowledge
« Updates via consultants v/ Auto-updated

E}’ Operation » QA manages HACCP & audits v Embedded in daily work
» Teams follow instructions v Shared responsibility

@ Py » Periodic audits & inspections v Continuous, data-driven
» Manual & slow v/ Real-time compliance

v Core Insight

« Traditional systems rely on: People + Paperwork

» The Food Safety OS approach builds: + Knowledge ++

- Digital infrastructure for real-time food safety assurance.



THE KNOWLEDGE-BASED COMPLIANCE ENGINE

Driving Continuous Food Safety Through
the SKOA Framework

W

Knowledge
Verification

Knowledge
Application

Knowledge
Integration

iIMIS



THE REAL-TIME FOOD SAFETY OS MODEL

Turning Live Factory Data into Real-Time
Quality Assurance and Market Trust

Food Safety OS Stack

Brand Loyalty and Trust

Real-Time Assurance

Digital Compliance OS

Internal External
Company Regulations and
Operations Standards
e Hierarchy e EU Food Legislation
¢ HACCP management  GFSI Standards (BRCGS,
e Production workflows IFS, FSSC 22000)
* Quality activities * Supplier Specifications

e Customer Requirements

Food Safety Compliance Management

Average Average Score A ge Activiti

‘ 83%‘ 78%

(Audit) Domain Specifications Quality Activities Traceability

= )
T
c TISL‘{') 78%
an

81%

iIMIS
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THE REAL-TIME FOOD SAFETY OS MODEL

The New Way of Assurance

Real-Time Food Assurance

e Continuous monitoring

Food Safety ESG e Objective verification
D- .t I P d ’ t e Transparent data
igital Produc _

e Automated compliance

e Passport G2B Programs checks
° Emerging Countries e Real-time dashboards . /\q/,‘ Q @ D
.ce . e 50273 17679 92
» Leapfrog Certification EattiticatiBhiberaiEe T Y™
e Al Governance a validation layer . =
v
o

iIMIS



THE REAL-TIME FOOD SAFETY OS MODEL

Real-time Food Product Assurance stack

iMIS Food

— Product Portfolio ——— r&pptyﬂuln Reports & Dashboards

Variants 7 Pending Reviews.

l Product Selector

i ppli Portfolio Analytics
Compaonents [ BOM | Raw Materials [ 28 Allergens Tracked

Setti

Directory g
— Compliance & Labels — | Manage Contacts 1 [@.sy-n-mmu-iwm

Regulatory & Product Labels
Allergen & Ingredient Data
| Allergen Source

© compliance. >

-
B iMsAudt 3

iMIS Food

From Product Data to Real-Time Assurance Infrastructure

Intelligence Layers

Product Intelligence

* Ingredients

» Recipes

* Labeling

* Specifications

v/ Always compliant product data
System Intelligence [ATEGRATION

* HACCP

» Audits

» Hazards

» Legisiation

v Always audit-ready

Infrastructure Intelligence

* SpecCheck + Compliance integrated
* Private server environment

» Product + system synchronized

From modules to real-time compliance infrastructure

iMIS Food is not a tool. It is a Compliance Operating System.

Platform Levels

Level 3 ; N
Professional = @1
Full Compliance Infrastructure e J

Level 2

Compliance
Real-Time Food Safety Infrastructure

\

Level 1

SpecCheck e%
Product Lifecycle Management (PLM)

AA
Ky

iIMIS



THE REAL-TIME FOOD SAFETY OS MODEL

Food Safety Digital Backbone

ERP

Finance = Logistics » Planning

PLM

PLM Mmanages the prOdUCt, Product Lifecycle Intelligence
SKOA manages the compliance

system, and together they SKOA
create the digital backbone of SRMpLSIce Operatng System
food safety. gt

£
[ ————

dﬂ Operations & Monitoring

\

Eo Assurance & Certification

iIMIS
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TRANSITIONING FROM DOCUMENTATION TO SYSTEM VALIDATION

How to Achieve Trust?

Certification evolves from SGS— "When you need to be sure”

auditing documentation to BVQI— "Shaping a World of Trust"

validating the compliance " "
infrastructure itself. DNV—"When trust matters.

’ Food Brand Loyalty 2.0

Phase Model Verification
S—a P s — Document S Periodic
k v ¢ Seitification systems . audits
[~ (@ Digital Structured v= Manual
l =1 Compliance knowledge @I verification
@ Real-Time ~ ol @ Connected Continuous
Assurance < s~ compliance OS verification
| % Al 513 === Autonomous =0 Predictive
i ¥°> Governance —(J oversight +© food safety

iIMIS



TIC ROLES

The Evolving TIC Roles in Digital Compliance

« Digitally enable the “old manual model”
o Al knowledge domains for ecosystem

e Food Safety Compliance Certification (no scheme)
e Food Safety OS Certification (ESG, bPP)

e Facilitate verified real-time food assurance
o Real-time validation layer

e Infrastructure owner
o B2B: for real-time food assurance
o B2C: real-time food product assurance

e Compliance OS: other Industries?

The Future Food Safety Ecosystem

From periodic certification to continuous product assurance

Consumer Trust

* Food Safety Information

* ESG & Health Advice

Digital Product Passport

¢ Dynamic QR Product Data

® Consumer Transparency

Validation Layer

e Certification Expertise

* Systemn Integrity Validation

From periodic certification > continuous product assurance

Food Safety OS

* Knowledge & Operations
* Process Monitoring

Food Company

= Production Environment
= Process Monitoring

iIMIS



REAL-TIME FOOD SAFETY
365DAYSor TRUST ASSURANCE

Made Simple

g8 Handbook >

B Documents >
@ Compliance >

[E) iMIS Audit >

HOW ‘Opera IC = Action List

WHAT Performa L il Report

Q00C0

Every Day: L} 1 Day:

Continuous Assurance Annual Audit

Live Assurance with iMIS Food,

Live Assurance with iMIS Food, validated in 1000 GFSI audits validated in 1000 GFSI audits
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