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ISES Europe Training Series 
 

DoE 1: Basic Concepts and Principles in Exposure Science 

Module 3: Risk Management 

 

 

Slide 1  

Welcome to the Domain of Expertise 1: Basic concepts and principles in exposure science.  

 

Slide 2 

This is the legal notice on Fair Use and copyright, as discussed in the introduction to the education 

series.  

 

Slide 3 

This is the overview previously discussed, and it is the first in the series.  

 

Slide 4 

This domain of expertise includes the Basic concepts and principles in exposure science with three 

modules:  

1. Introduction to exposure science 

2. Risk Assessment Process 

3. Risk Management  

 

Slide 5  

We will continue with the Risk Management.  

 

Slide 6  

I covered this in the previous video, I am Dr Alison Connolly and I am an Assistant Professor at 

University College Dublin (UCD) and my areas of expertise are human biomonitoring, exposure 

science and health and safety.  

 

Slide 7  

A disclaimer that this is an introductory framework and these subjects have been simplified for ease 

of understanding and this subject matter does not necessarily reflect organisations, and reference 

to such organisations and tools are for educational purposes and not an endorsement and every 

effort has been made for accuracy but errors/omissions can occur.  
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Slide 8  

The learning objectives for this video are to:   

1. Understanding the fundamental principles of risk management  

2. Comprehend different methods for the evaluation and mitigation of risk.  

3. Understanding the basic concepts of sustainable development 

4. Understand the application of exposure science and its contribution to emerging issues 

 

Slide 9  

The content is:  

1. Risk Management  

2. Risk Assessment  

3. Sustainability  

4. Risk Communication   

5. Application of exposure science 

6. Summary: Key Takeaways  

This slide will come at each section to show the changing topic.  

 

Slide 10 

As shown in previous videos about the risk assessment paradigm, which has two broad areas of risk 

assessment and risk management and this lecture will focus on providing an introduction to risk 

management.  

 

Slide 11 

I will introduce the topic of risk management and sustainability assessment; however these topics 

will be further explored in DOE 6.  

Risk management is a decision-making process that involves consideration of political, social, 

economic, and technical factors, along with relevant risk assessment information relating to a hazard, 

to develop, analyse, and compare regulatory and non-regulatory options, and to select and 

implement an appropriate regulatory response to that hazard. 

 

Risk management comprises three elements:  

1. Risk evaluation;  

2. Exposure control;  

3. Risk monitoring. 
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Slide 12 

The risk evaluation involves  

Risk Identification: Systematically searching for and defining potential risks. 

Risk Analysis: Determining the likelihood (probability) of the risk occurring and the potential impact 

(consequence). 

Risk Assessment/Prioritisation: Evaluating the risk's magnitude and prioritising risks that require 

attention and resources. 

 

Slide 13  

Exposure controls involves implementing strategies to manage the risks identified in the evaluation 

phase.  

• Eliminating the risk by ceasing the activity/product that causes it. 

• Taking steps to mitigate/reduce the likelihood or the impact 

• Identify areas of tolerable/acceptable risk  

 

Slide 14 

What do we mean when we state Acceptable vs. Tolerable Risk 

Unacceptable (Intolerable) - Risk levels are so high that they cannot be justified under any normal 

circumstances. Must be eliminated or significantly reduced. 

Tolerable - Risk is significant, requires controls and monitoring. 

Acceptable (Broadly Acceptable) - Risk is negligible and standard monitoring is sufficient. 

Residual Risk - The assessment of risk after implementing controls.  

 

Slide 15 

The third part is risk monitoring, which is part of the effective risk management ongoing process, 

which involves planning, monitoring and evaluating.   

• Evaluate the risks and ensure the implementation of effective controls. 

• Monitor and ensure controls are adequate.  

• Evaluate and continuously identify new/emerging issues and reassess existing ones. 

• Analysing "near misses" and actual incidents to improve the control framework. 

 

Slide 16 

Now we will move to the risk assessment methods, where I will give some examples though this is a 

non-exhaustive list.  

 

Slide 17  

A risk assessment matrix, which is also known as a Probability and Severity/Likelihood or Impact risk 

matrix.  
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This is based on evaluating the impact ‘risk’ and the probability of this event occurring based on 

expert opinion and gives an indication of the level of risk, which is very useful for prioritising 

tasks/hazards.  

 

Slide 18 

Other methods are the ALARP/ALARA principles, which are ALARP, which is as low as reasonably 

practicable, and ALARA is as low as reasonably achievable. 

Both principles consider the level of risk from intolerable to acceptable, and we strive to keep all our 

risks in the green section. However, in many cases, this is not feasible, and the more risk, the more 

risk-reduction and mitigation measures are required to ensure it is tolerable.  

 

Slide 19 

One method for risk mitigation is the Hierarchy of Controls which I will go through here, though 

other methods will be covered in DoE 6.  

This method would state that the most effective controls start at the top and at each step, if these 

controls cannot be implemented, you should work your way down.  

For example, you identify a hazard at work and you first decide whether you can eliminate this tasks, 

remove the hazard completely.  

If that is not feasible, you might try to substitute this hazard for a less harmful product.  

If neither is possible, or there is residual risk, you would then consider engineering controls to isolate 

the hazard, such as a glove box or ventilation systems.  

Administrative controls would include developing standardised operating procedures, training and 

potential job rotations and other type methods.  

The final option is personal protective equipment, such as respiratory or other safety equipment. As 

this only protects the person who wears it and does not address the hazard, it is often considered 

the final resort or least effective.  

However, for hazards, it is often important to include multiple controls across these controls and 

that the use of PPE is an important aspect of safety.  

 

Slide 20 

We will move on to introducting sustainability – which will further expanded on in DOE 6.  

 

Slide 21  

Sustainable development requires an integrated approach that takes into consideration 

environmental concerns along with economic development.  

 

The 2030 Agenda for Sustainable Development, adopted by all United Nations Member States in 

2015, provides a shared blueprint for peace and prosperity for people and the planet, now and into 

the future, with 17 Sustainable Development Goals (SDGs).  
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Slide 22  

The 17 Sustainable Development Goals (SDGs) are shown here and available on this website, 

including actions such as Good Health and Well-being, Decent Work and Economic Growth, 

Responsible Consumption and Production, and life below water and on land, as well as establishing 

partnerships for these goals.  

 

Slide 23 

Sustainability assessment ensures plans/activities make optimal contributions to sustainable 

development. 

These can help decision/policy-makers decide actions they should/should not take in an attempt to 

make society more sustainable.  

Sustainability Impact Assessments are an in-depth analysis of the potential economic, social, human 

rights, and environmental impacts of ongoing trade negotiations. 

 

Slide 24  

Other sustainable approaches include Safe and sustainable-by-design which will be expanded on in 

DOE 6.  

SSbD pre-market approach to chemicals/materials design that provides a function/service, while 

avoiding volumes and chemical and material properties that may be harmful to human health or the 

environment.  

Overall sustainability should be ensured by minimising the environmental footprint of 

chemicals/materials in relation to climate change, resource use, and protecting ecosystems and 

biodiversity, adopting a lifecycle perspective. 

 

Slide 25 

Moving to legislative frameworks, which are covered in DOE 7, but for risk management, there is 

also regulatory requirements and here we will focus on Europe, as these requirements do vary across 

countries and continents.  

The legislation is driven by the European institutes, and how they are implemented is determined 

by the type of legislation and the responsible competent agency in the Member States.  

Hazard, exposure and risk assessments are required for most substances and products marketed in 

the EU. 

 

Slide 26 

Another key aspect is risk communication.  

 

Slide 27 

Risk communication refers to the real-time exchange of information, advice, and opinions between 

experts, community leaders, officials, and people at risk – those facing a threat (hazard) to their 

survival, health, or economic or social well-being. 

Communication is a dynamic and interactive process 
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Slide 28  

Risk communication and stakeholder engagement will be introduced here and further expanded on 

in section DOE 8.  

 

Important aspects of this section are that data is interpreted appropriately and that, when 

communicating with different stakeholders, the means of communication are tailored to each 

stakeholder.  

To do this, you first need to identify and understand your stakeholders, then develop a risk 

communication plan to ensure engagement and dialogue with them throughout the project. This 

approach will ensure transparency, trust and buy-in at early stages.  

 

Slide 29  

Stakeholders can range from 

• Regulators  

• Policy makers  

• Management  

• Workers  

• Environmental agencies 

• Scientific Community  

• Consumers  

• General Public  

 

Explaining risks to each of these stakeholders should use specific language, which specific objectives 

and language and using different means of communication.  

Slide 30  

Stakeholder Engagement needs a communication strategy, which should include  

 

• Different communication means by stakeholder 

• How to evaluate their impact  

• Transparent, timely, easy-to-understand communication 

 

Slide 31  

Now we will move on to areas where exposure science is applied, these are just a few examples and 

is a non-exhaustive list.  

 

Slide 32 

In Public Health, which is the basis for human risk assessment, identifying risk factors for disease 

and suuports epidemiological studies.  
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Slide 33 

In environmental studies, is the basis for environmental risk assessment, to monitoring pollutants 

and ecosystem health and evaluating industrial impact.  

 

Slide 34  

In occupational health and safety, ensuring safe working practices by identifying hazards, conducting 

exposure assessments and mitigating these risks.  

 

Slide 35 

In risk management and regulation, including informing policies including OSH frameworks and 

drinking water directives and contributing to EU initiatives such as the Green Deal, the Chemical 

Strategy for Sustainability and the Safe and Sustainable by Design.  

 

Slide 36  

Hopefully, after these lectures, you will identify why exposure science is required:  

• Assess and mitigate exposures 

• Evaluate legacy, emerging and novel hazards 

• Regulatory risk characterisation and policy making 

• Exposure science is essential for the protection of public health and the environment. 

 

Slide 37  

Experts are needed in this highly interdisciplinary field including  

• experts in monitoring, modelling, environmental transport and transformation, 

• geographic information science and related technologies, measurement and 

• analytic techniques, risk assessment and risk management, epidemiology, occupational 

• health, risk communication, ethics, informatics, and ecologic services 

 

Slide 38  

There are also emerging issues that are being addressed by exposure science, some examples 

include:  

Chemical pollution: Assessing chemical mixture exposures.  

Environmental Justice: Addressing disparities in exposure among vulnerable populations. 

Climate Change: Assessing how shifting environments alter exposure patterns. 

Micro-/Nanoplastics: small plastic particles from the degradation of plastics, ubiquitous in nature 

and, therefore, affect both wildlife and humans.  
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Slide 39  

Other evolving areas are the exposure, which can be defined as the measure of all the exposures of 

an individual in a lifetime and how those exposures relate to health. 

 

Slide 40  

To sum up  

 

Slide 41 

Key takeaways are:  

• Risk management is an important decision-making process that comprises three elements: 

Risk evaluation, exposure control and risk monitoring. 

• Importance of the risk assessment strategies and the Hierarchy of Controls for preventing, 

reducing and mitigating risks.  

• Emerging trends are identifying the importance of the use of exposure science information.  

 

Slide 42 

Congratulations on finishing the first domain of expertise and you will move onto module 2 on the 

Fundamentals of environmental chemistry and (eco)toxicological.  

 

Slide 43 

Thank you for your participation and attention. We encourage you to view the other videos in the 

series and the reading materials.  

 


