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

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meaning data is often scattered, outdated, or siloed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.

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

The Five Core Knowledge
Domains of Food Compliance
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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. 
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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.

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

Act: The immediate physical execution of updated food
safety procedures across the factory floor.
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Plan: The strategic design of corporate frameworks,
product specifications, and hazard analysis boundaries.

 
Do: The physical implementation of prerequisite programs,
hygiene routines, and daily manufacturing tasks.

Check: The rigorous evaluation of system performance
through automated monitoring and validation criteria.

Act: The immediate formulation of systemic corrections,
task assignments, and process improvements. 
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Knowing something is happening

Knowing why something is happening

Knowing something will happen

CONNECTING

NETWORKING

SENSE and RESPONSE

Knowing something has happened

INTRACONNECTIVITY INTECONNECTIVITY EXTRACONNECTIVITY

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. 

KNOWLEDGE TRANSFORMATION

The Compliance
Intelligence Loop



RELIANCE ON MANUAL PAPERWORK
Fragmented record storage
Decentralized data logs
Paper tracking bottlenecks
Fragile physical infrastructure

HISTORICAL PROOF TRAP
Severe risk exposure
Massive operational blind-spots
Delayed incident response
Constant recall vulnerabilities

AUDITOR VARIABILITY RISKS
Inconsistent compliance scores
Subjective hazard evaluations
Unpredictable audit outcomes
Fluctuating certification validity

SYSTEMIC INFORMATION SILOES
Isolated corporate departments
Disconnected process execution
Stagnant knowledge transfer
Fragmented supply chain visibility

The Ferrero Salmonella outbreak (Belgium, 2022)
A persistent strain of Salmonella Typhimurium became
established in the plant's buttermilk ventilation and processing
lines. Because internal testing protocols and historical logs
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 –
second update (EFSA Rapid Outbreak Assessment). Wiley. The production facility in Arlon
was fully certified under recognized Global Food Safety Initiative (GFSI) standard
frameworks, specifically FSSC 22000.

The Traditional Manual Auditing
Ecosystem

THE TRADITIONAL CERTIFICATION MODEL

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


TRANSITION FROM MANUAL PAPERWORK
Centralized cloud repositories
Real-time synchronized data logs
Seamless digital tracking paths
Robust secure data infrastructure

CONTINUOUS VALIDATION PATHWAY
Proactive risk mitigation
Complete operational visibility
Instantaneous incident response
Minimized recall vulnerabilities

STANDARDIZED SYSTEM EXECUTION
Consistent objective compliance scores
Calibrated digital hazard profiles
Predictable successful audit outcomes
Uninterrupted certification validity

INTEGRATED DATA ECOSYSTEM
Cross-functional corporate connectivity
Unified process execution
Dynamic automated knowledge transfer
End-to-end supply chain visibility

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 Continuous Validation Standard:
Proactive Recall Prevention

iMIS
Real-Time Assurance

Database

Daily report on 1000 food safety
topics, based on 50,000 food
safety items

The Unified Compliance Operating System

THE iMIS CERTIFICATION MODEL



Article: The Shifting Landscape of the European TICCS Market: A Focus on the Netherlands

The core risks of outsourcing food
safety workflows:

The paper compliance paradox:

When a food business relies on an external consultant to build and maintain its HACCP, TACCP, or
VACCP models, the knowledge remains with the contractor rather than the factory floor.

→ Frontline employees and internal management treat food safety as an external administrative
chore to be resolved during the consultant's allocated days (such as the 2 days for internal audits
or 0.25 days for Food Fraud) rather than an intrinsic, hour-by-hour operational habit.

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

The risks of aggressive TIC market consolidation:

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.
The scalability efficiency illusion: While corporate holding companies expand financially
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
for food manufacturers, driving up recurring annual auditing and advisory fees without
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
manuals consistently lag behind live European and national statutory updates.

External consultants are naturally incentivized to provide standardized, pre-packaged
documentation templates to maximize their own efficiency across multiple clients.

→ Generic, static quality manuals that look perfect during an annual snapshot audit but fail to
reflect the actual, live operational realities or specific machinery risks of the factory. The
company achieves paper compliance while remaining highly vulnerable to unnoticed process
drift.

The Scalability Limitations of the
TIC Consultancy Model

https://www.qassurance.com/the-shifting-landscape-of-the-european-ticcs-market-a-focus-on-the-netherlands/


1000 food safety items checked (once) every year
❌ Static paper proof
❌ Retrospective risk management
❌ Unmoniterd production intervals
❌ Fragmnted information pools

Overall capacity:
10 million checks/year

Real-Time Food Assurance
✅ Continuous digital proof 
✅ Proactive hazard prevention
✅ Uninterrupted shift validation
✅ Integrated data ecosystem

The assurance leap

Annual
Snapshot

Continuous
Verification

1000 items/year 50,000 items/day

B2C market access
B2B market access

From Snapshot to Real-Time
Assurance

THE REAL-TIME FOOD SAFETY OS
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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.

KNOWLEDGEConnect legislation, standards and food safety knowledge 
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Defining a Continuous Digital Infrastructure
for Food Safety Management

THE REAL-TIME FOOD SAFETY OS

Structure: Centralizes organizational
hierarchy to fill core databases and
eliminate fragmented shadow systems.
Knowledge: Maps quality protocols
directly to live legislation and hazard
libraries for active compliance.
Operation: Digitizes HACCP plans and
operational audits via mobile apps for
real-time production checks.
Assurance: Generates autonomous
evidence and continuous logs to keep
the facility audit-ready at any moment.



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.

HACCP: Links active hazard control plans
straight from your digital processing data.
HACCP: Links active hazard control plans
straight from your digital processing data.

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

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.
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.

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.

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.

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

Architectural Overview of the Integrated
iMIS Database Modules

THE COMPLIANCE OPERATING SYSTEM BUILDING BLOCKS



Food Safety OS Food Company
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✔ Enterprise-wide platform integration
✔ Transparent roles and dynamic documentation
✔ Enterprise-wide platform integration
✔ Transparent roles and dynamic documentation

✔ Centralized, single source of truth
✔ Automated, continuous knowledge updates
✔ Centralized, single source of truth
✔ Automated, continuous knowledge updates

✔ Institutionalized culture of shared responsibility
✔ Operationalized daily compliance workflows
✔ Institutionalized culture of shared responsibility
✔ Operationalized daily compliance workflows

✔ Proactive, data-driven verification
✔ Real-time, continuous compliance visibility
✔ Proactive, data-driven verification
✔ Real-time, continuous compliance visibility

Implementing the SKOA Framework
Through the iMIS Digital Ecosystem

THE REAL-TIME FOOD SAFETY OS MODEL



Food Safety OS: in Practice

THE REAL-TIME FOOD SAFETY OS MODEL
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Turning Live Factory Data into Real-Time
Quality Assurance and Market Trust

THE REAL-TIME FOOD SAFETY OS MODEL

Food Safety OS Stack

Hierarchy
HACCP management
Production workflows
Quality activities

EU Food Legislation
GFSI Standards (BRCGS,
IFS, FSSC 22000)
Supplier Specifications
Customer Requirements
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Food Safety, ESG
Digital Product
Passport G2B Programs
Emerging Countries
Leapfrog Certification
AI Governance

The New Way of Assurance
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Real-time Food Product Assurance stack

THE REAL-TIME FOOD SAFETY OS MODEL



Food Safety Digital Backbone

THE REAL-TIME FOOD SAFETY OS MODEL

PLM manages the product,
SKOA manages the compliance
system, and together they
create the digital backbone of
food safety.
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Certification evolves from
auditing documentation to
validating the compliance
infrastructure itself.

How to Achieve Trust?

TRANSITIONING FROM DOCUMENTATION TO SYSTEM VALIDATION

SGS— "When you need to be sure"
BVQI— "Shaping a World of Trust"
DNV— "When trust matters."



The Evolving TIC Roles in Digital Compliance

TIC ROLES

• Digitally enable the “old manual model”
◦  AI knowledge domains for ecosystem

• Food Safety Compliance Certification (no scheme)

• Food Safety OS Certification (ESG, DPP)

• Facilitate verified real-time food assurance
◦  Real-time validation layer

• Infrastructure owner
◦  B2B: for real-time food assurance
◦  B2C: real-time food product assurance

• Compliance OS: other Industries?
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