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Overview of All Training Videos

DoE 1) Basic Concepts and Principles in Exposure Science

DoE 2) Fundamentals of Environmental Chemistry and (Eco)Toxicology

DoE 3)   Exposure Modelling

DoE 4) Exposure Monitoring

DoE 5) Exposure Assessment and Risk Characterisation

DoE 6) Risk Management and Sustainability Assessment

DoE 7) Relevant Legislative Frameworks

DoE 8) Risk Communication and Stakeholder Engagement

DoE 9) Statistics and Epidemiology

Access all videos via: https://ises-europe.org/



Domain of Expertise (DoE) 3:
Exposure Modelling

Module 1

Module 2 Human exposure modelling: General concepts and worker

Introduction, context&regulation, concepts for exposure modelling 

Module 3 Human exposure modelling for the general population

Module 5 Validation&evaluation, advantages&limitations, conclusions

Module 4 Environmental exposure modelling



DoE 3: Exposure Modelling

Module 5

Validation & evaluation, advantages & 
limitations, conclusions

Dr. Wouter Fransman



Presenter: Dr. Wouter Fransman

Meet Today’s Presenter: Dr. Wouter Fransman

Current Role:

Principal investigator | Netherlands Organisation for Applied 

Scientific Research (TNO)

• Previous Roles:

Research Fellow | Institute of Occupational Medicine (IOM)

• Education:

• PhD Occupational Health (Utrecht University)

• MSc Environmental Sciences (Wageningen University)

• MSc Safety Assessment (Delft University of Technology)

• Special Expertise: Statistical modelling, Exposure 
assessment, Risk assessment, Epidemiology



Context and Disclaimers

About This Lecture

This lecture provides an introductory framework, with some topics simplified for
ease of understanding.

Disclaimer

• The content presented herein does not necessarily reflect the opinions, views, or positions of the
presenters' employer or any affiliated organizations.

• References to specific organizations, tools, or entities are for illustrative purposes only and do not
imply endorsement or critique.

• While every effort has been made to ensure the accuracy of the information presented, errors or
omissions may occur.



Learning Objectives

1

What are 
exposure models? 

How do they 
relate to exposure 
measurements?     

2

Purposes of 
exposure 
models in 
different 

research areas 
(environment, 
occupational, 

consumer)

3

Provide 
knowledge of 
scientific and 
technological 
principles of 

exposure 
modelling

4

How do they 
fit in with 

wider 
exposure 

assessment 
approaches?

5

Types of 
exposure 
models 

available, 
introducing a 

tiered 
approach to 
modelling

6

Exposure 
models for 

various routes 
of exposure 
(inhalation, 

dermal, 
ingestion)

7

General 
advantages 

and 
limitations of 

exposure 
models  

8

General 
things to 
consider 

when using 
exposure 
models

9

Where to 
find more 

information?     



Content

1. Validation and Evaluation

2. Advantages and Limitations

3. Summary



Model Validation

Accuracy provides insight into how 

close model estimates of exposure 

are to “the true” exposure

Precision (reliability) is a measure of 

the consistency of assessments or 

ability of assessors to reach the same 

conclusions



•

‘Home’

•

•

•

‘VIDEO INSTRUCTIONS’
You’ll find it at the beginning of the presentation

‘Home’ ‘New Slide’.

‘Insert’
‘Header & Footer’

‘Apply to All’

Model Development and 
Evaluation

‘Essentially, all models are wrong, but some are 
useful’ (George Box 1987)



•

‘Home’

•

•

•

‘VIDEO INSTRUCTIONS’
You’ll find it at the beginning of the presentation

‘Home’ ‘New Slide’.

‘Insert’
‘Header & Footer’

‘Apply to All’

Regulatory Acceptance of Exposure Models
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Advantages and Limitations 
of Exposure Models

Advantages

Use of models is cheap and fast

Models can be used for broad applicability domain

Tiered approach allows prioritization of exposure 

assessment

Models can prospectively assess exposure for future 

scenarios

Models can retrospectively assess exposures for 

scenarios for which no data are available

Models can be used when monitoring is not possible 

(difficult environmental conditions, no method 

available, too many scenarios to cover…)
Models can be used to design workplaces (e.g. 

effectiveness of RMMs)

Limitations

Uncertainty of model outcome is large

Model is a simplification of the true situation

Models need to be updated for new processes and 

substances
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Summary

• Models cannot and should not replace the collection of good quality 
exposure measurements

• More exposure measurements are needed to monitor new 
production processes, new substances and gain insight into long-term 
trends in exposure

• Validation measurements should cover a wide range of exposure 
scenarios and agents

• Accuracy, precision and reliability need to be investigated

• Tool performance varies between process activities and scenario 
conditions



Summary (2)

• Ongoing development, adjustment, and recalibration of the exposure 
models with new measurement data are essential to ensure 
adequate characterization and control of exposure to hazardous 
substances

• Exposure model results obtained could be affected by factors such as 
professional experience and judgment of tool user and available 
information

• It is important that all tool users receive comprehensive training in 
tool use and that comprehensive guidance to tools is provided

• Exposure models and tools need robust funding and maintenance to 
ensure the long-term availability of these for everybody



Consequent Modules

Future training videos:

• Additional details may be covered by ISES Europe in specialized 
training videos.



Thank You!

We appreciate your participation and attention

We encourage you to explore other ISES Europe training 
videos for deeper insights and broader understanding

Access all videos via: https://ises-europe.org/



Further Reading

ISES-Europe Exposure Model Inventory

ISES-Europe

https://ises-europe.org/exposure-platform/data-and-information-sharing

Guidance on Information Requirements and Chemical Safety Assessment – Chapter R.14: Occupational exposure

Assessment (Version 3.0)

European Chemical Agency (ECHA)

https://echa.europa.eu/documents/10162/17224/information_requirements_r14_en.pdf

Guidance on Information Requirements and Chemical Safety Assessment – Chapter R.15: Consumer exposure

Assessment (Version 3.0)

European Chemical Agency (ECHA)

https://www.echa.europa.eu/documents/10162/17224/information_requirements_r15_en.pdf
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