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two types

TRACEABILITY OF PARTS ensures responsiveness 
in case of issues in the market.

OEM 2

Supplier

OEM 3

OEM 4

OEM 1
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TRACEABILITY is becoming increasingly important...

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Explanation sheet

Labelling obligation

Information 
obligation & 

recycling

CO2 maximum

Recycling

Coding rules

70%50% 60%Procurement

50% 80%70%Production 90%

40%

EU Product Safety 
Regulation

DIN EN ISO 9000/1
IATF 16949

ProdSG (§ 6)

further requirements
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Opportunities of DIGITALIZATION 
are to be exploited!

Driven by LAWS & STANDARDS traceability of parts is 
already implemented in automotive supply chains

The purpose of traceability is 
to support identification […] 
for product received by the 
customer or in the field that 
may contain quality and/or 

safety-related 
nonconformities.  

Example IATF 16949
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DOWNSTREAM - along the value stream

Localization 
of components 
installed in cars

Localization of 
components in the 

value stream

List of 
affected 

components
Identification of faulty 

serial / batch numbers for 
containment

Message serial / 
batch numbers

List of Vehicle Identification 
Numbers (VINs) of the 

cars affected

Affected cars

Result

SZENARIO I

2 3 4 51

The AIM of TRACEABILITY OF PARTS is to be able to re-act in case 
of a non-conformity suspicion resp. to identify suspect products.

BMW Group CustomerSupplier
CarCarComponent

Supplier
RetailerComponent 

Plant
Plant Customer

Technical action / blocking makes 
the containment more similar / 

affected vehicles necessary

Observation 
in the field

Identification of 
affected / defective 

components

Research 
whether further 

defects exist

Analysis with 
suppliers

SZENARIO II

UPSTREAM - against  the value stream

23

4

5
6 7 8

9

1
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TRACEABILITY

The successful implementation of TRACEABILITY OF PARTS 
requires ACTIVITIES along the entire product life cycle.

extern

Enterprise 
Strategy and 

Portfolio
Usage 2nd Life

After Sales

Development Production

extern

Idea and 
Exploration

Development ProductionPurchasing & Production Planning

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization with 
Suppliers & Production Planning

Data Acquisition, Validation & 
Storage in Production

…

DIGITAL CONTINUITY 

along the product life cycle is the basis for a efficient

TRACEABILITY
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Three GENERAL CRITERIA define the need for a specific 
part to be traced along the value chain.

Product 
Characteristics

ConditionsLegal & Normative
Requirements

Safety

Conformity

Complexity
…

New Concept

New Supplier

New Technology

…

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…

Battery Pass

CO2

…
Material

Risk-
management

Law

Standards
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CLASSIFICATION of components is the first 
step for an end-to-end data based process. Risk Analysis & 

Requirements
Classification 

of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…

Traceability 
classification as 
mandatory attribute in 
the parts master data 

Parts Master Data

Traceability Class

SERIAL

Traceability Class

BATCH

Traceability Class

SERIAL

Traceability Class

SERIAL

Traceability Class

BATCH

Traceability Class

BATCH

Car Projects

Traceability Reference

Traceability Class

SERIAL
Traceability Class

BATCH

Reference

AI-based 
Plausibility
Check
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Traceability
Concept Tier 1 

DATA need to be provisioned systematically 
along the entire n-tier chain.

DATA

Storage & 
analysis of all 

relevant data to 
ensure product 
quality at the 

respective N-tier 
supplier

SERIAL- / 
BATCH-ID

Ensuring 
traceability via the 

N-animal chain 
(serial / batch 
information))

N-Tier-
Chain

Tier n

Tier 2

Tier 1

OEMs

After Sales

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…
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Traceability
Concept Tier 1 

P
ar

ts
 T

ra
ce
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ty
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at
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ty
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e
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Industrialization
R1 R4 R5R2 R3

Requirements 
defined

Concept tested

Relevant 
components derived 

from the MBOM

Relevant process 
parameters 
described

Concept incl. 
implementation at 

suppliers coordinated

DATA need to be provisioned systematically 
along the entire n-tier chain.

DATA

Storage & 
analysis of all 

relevant data to 
ensure product 
quality at the 

respective N-tier 
supplier

SERIAL- / 
BATCH-ID

Ensuring 
traceability via the 

N-animal chain 
(serial / batch 
information))

N-Tier-
Chain

Tier n

Tier 2

Tier 1

OEMs

After Sales

Systematic

• evaluation

• definition 

• collection

of relevant data

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…
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Traceability data are collected in the DIGITAL 
VEHICLE FILE along the production chain.

Component Production Pre- & Main Assemblies

BMW GroupBMW GroupSupplier

Cells
Raw 

Material F0 F1 F2
HVB 

Production

Digital Vehicle File

▪ combines data from different source systems in 
a standardized and VIN-related semantic

▪ enables automated data analytics for traceability

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…
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Digital Conformity Check

▪ checks relevant data on:

Completeness – Consistency – Conformity –
Context

▪ is used already parallel to the ramp-up

DATA QUALITY is ensured by digital checks 
along the production chain.

BMW GroupBMW Group

Component Production Pre- & Main Assemblies

Supplier

Cells
Raw 

Material F0 F1 F2
HVB 

Production

Digital Vehicle File

▪ combines data from different source systems in 
a standardized and VIN-related semantic

▪ enables automated data analytics for traceability

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization 
with Suppliers & 

Production Planning

Data Acquisition, 
Validation & 

Storage in Production
…
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DIGITAL TWINS ensure digital continuity for TRACEABILITY 
OF PARTS for each single car of the BMW Group.

Tier 1 Vehicle plant

Transport

Tier 2-n 

Transport Transport
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Internal Production
(TA/TE/MT)

Le
ad
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Ed
ge

Internal Production
(TA/TE/MT)

Internal Production

Digital 
Twins

Digital 
Twins

Digital 
Twins

Digital Vehicle 
File
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In case of a non-conformity suspicion DATA is exchanged 
digitally and automated via                                  in the future.

Tier 1 Vehicle plant

Transport

Tier 2-n 

Transport Transport
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u

to
m
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h

ai
n

Internal Production
(TA/TE/MT)

Le
ad

in
g 

Ed
ge

Internal Production
(TA/TE/MT)

Internal Production

Digital Continuity along the Supply and Value Chain

UNIQUE ID EDC
EDC UNIQUE ID

UNIQUE ID EDC
EDC UNIQUE ID

UNIQUE ID EDC
EDC UNIQUE ID

Digital 
Twins

Digital 
Twins

Digital 
Twins

Digital Vehicle 
File
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SUCCESS FACTORS by digital continuity for ensuring precise 
TRACEABILITY of PARTS for each single car.

Risk Analysis & 
Requirements

Classification 
of Components

Industrialization with 
Suppliers & Production Planning

Data Acquisition, Validation & 
Storage in Production

…

Systematic Data Provision 
along the supply chain 

When needed: Data Transfer via

Automated Conformity Check 
& One Single Source of Truth 

based on the 
Digital Vehicle File

Traceability Classification
for all parts in the 

data backbone
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Erich Schwinge

Project Manager for Traceability

erich.schwinge@bmw.de

Daniel Reichenecker

Senior Manager

daniel.reichenecker@unity.de




