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[SPEAKER_01]

Welcome to this podcast with Professor Terje Aven, who will talk
about his new book, A History of Risk Science, Concepts and
Principles of Risk Analysis, published by Routledge.

My name is Maria Ylonen and I'm working as Associate Professor in
Risk Management at the University of Stavanger.

Terje Aven has extensive experience in education and educating and
also research in risk science.

And it's very pleasant to have you here.

He has almost 45 years experience in researching risk science
topics.

[SPEAKER_00]
Thank you, Marja.

[SPEAKER_01]
I have in my hand this book that is quite thick.
Do you agree?

[SPEAKER_00]

Yes, it is quite thick and I think it's 445 pages actually.

And we planned for 300 and it was really difficult to stop with so
many important contributions,

topics, stories but at some point one has to say the work is done
and that happened early this year.

[SPEAKER_01]
will there be continuation because you said it was so difficult to
stop

[SPEAKER_00]
well no this is this work. it's done and yes so it's done

[SPEAKER_01]
So what is your motivation to write this book?

[SPEAKER_00]

Well, I think the motivation is really to strengthen the foundation
of risk science.

What is risk science?

I mean, clarify what risk science is and what is its core knowledge
base and how has that knowledge base been developed over the years?
I mean, that's the historical perspective.

This is a young discipline and science.

And there are not many books, if any, having such a perspective, I
would argue.

[SPEAKER_01]
You have written many books about risk science.
And what is special in this book?



[SPEAKER_00]
Well, this has a historical perspective.
That's the difference.

[SPEAKER_01]
Yes, that is clear.
And what is your main target group?

[SPEAKER_00]

Well, I write in the preface that the main target group is risk
researchers and professionals and students.

But I also hope that it will be of interest to scholars from other
fields and sciences, engineering, health, business, climate change,
who study risk-related topics and apply risk analysis or risk
science in their work.

[SPEAKER_01]
That's impressive.
Could you say something also about the logic of the book?

[SPEAKER_00]

Yeah, that's simple.

I mean, it's to cover all aspects of risk, risk assessment, risk
characterization, risk understanding, risk perception, risk
communication, risk management and governance of risk.

[SPEAKER_01]
That's a huge area.
How about the, is there focus, some focus in your book?

[SPEAKER_00]

Yeah, that's necessary.

And I mean, this is very broad and the book has certainly a focus
and that is the generic knowledge applicable to all types,

of applications, or I want to say, of many types of applications
through the fundamental ideas, the concepts, and the principles.
That is the focus.

So I'm not really covering much about methods, for example, methods
of risk assessment like Monte Carlo simulation and Bayesian
networks, which I don't really go into.

[SPEAKER_01]
That's interesting.

[SPEAKER_00]

There are examples in the book from engineering, health, business,
climate change, and more.

Mainly engineering, I would say, I think.

But as...

As I mentioned, the book is mainly about the core knowledge base
relevant to most, if not all, types of applications.

That's the focus.

[SPEAKER_01]



That's important to know.

I realize that the title of the book is A History of Risk Science
and not The History of Risk Science.

Could you explain why?

[SPEAKER_00]

Yeah, that's an important point.

And I have really aimed to present a balanced view on key concepts
and principles.

But this is an exposition of risk science knowledge as seen from one
risk scientist perspective.

I mean, mine.

Aiming to make an integration of the topics in the spirit of risk
science as one field and science.

That's kind of important to stress.

[SPEAKER_01]

Yes.

And in the preface of your book, you encourage other scholars to
write similar books.

Why is that?

[SPEAKER_00]

Yeah, I do that.

And I encourage other scholars to write books about the history of
risk science and in particular on applied part of the risk science.
And I say in the preface that together this would form a strong
knowledge base

for this young science for new generations of analysts and
scientists to understand and appreciate what has been done to
develop this area.

[SPEAKER_01]

I also noticed that Society for Risk Analysis, SRA, has a very
central place in the book.

Why is that?

Could you explain?

[SPEAKER_00]

Well, I think that makes sense, Marja, because SRA has played an
important role in the development of risk science.

I mean, when SRA was established in 1980,

with its journal Risk Analysis, first issue in 1981, a foundation
for this science was established.

When they referred to, SRA referred to risk analysis as an umbrella
term covering all aspects of risk, I mean risk assessment, risk
characterization, perception, communication, management, and
policies on risk.

And SRA and members of SRA

have made many important contributions, I would argue, to risk
analysis and risk science over the years, in the form of scientific
papers, books, discussions, conferences and workshops, webinars,
guidance documents, and much more.

Well, and it has been, I have to say,



it has been very interesting to review the history of SRA as a part
of this book project.

And SRA has an archive of newsletters going back to 1981.

It's amazing.

Are you aware of this archive, Marja?

[SPEAKER_01]
I am, but unfortunately I haven't had a chance to look at that, but
I'm looking forward to do that.

[SPEAKER_00]

Yeah, you should do that because it's amazing to read all these
newsletters and so much great work conducted and discussions and so
forth since 1980-81.

[SPEAKER_01]

Very impressive background work you have done for this book.

Now I will ask you a little bit bigger question.

Is there a discipline and science of risk?

Because I have heard many people talking about risk sciences in
plural and also multidisciplinarity or interdisciplinarity of risk
analysis.

How would you comment on that?

[SPEAKER_00]

Well, I think this is an important topic, but I like to stress first
that there is no conflict in stating that there is a distinct risk
science,

and at the same time, saying that applied risk studies could be
multidisciplinary or interdisciplinary.

I mean, this is the same as you have in, for example, statistics.
You have generic statistics, you have a science of statistics, but
you also have...

applied statistical analysis, which could be seen as
multidisciplinary or interdisciplinary because they are integrating
different disciplines.

And I will explain this more in detail, but first I would like to
have some historical remarks on this, because this is an important
topic.

And I would like to refer to, I looked into the SRA newsletter and a
reading from 1986 version, March 1986.

And the president of SRA then, Lester B. Lave, saying very clearly,
there is no discipline of risk analysis.

Things are chaotic.

SRA is trying to make some structure and some order into this chaos.
But we see already in the early 90s that there are people,
recognized scholars like Tony Cox, Elisabeth Pate Cornell, saying
very clearly there is a field of risk analysis.

And if you go to around 2000, I would say that

there is some kind of broad acknowledgement that there is a
discipline of risk analysis.

They don't refer to risk science then, but it's risk analysis as a
discipline.

But the problem is that it's not broadly recognized as that.



And that is an issue because that means less study programs, less
professors, less research funding, and as an implication of that,
less societal impact.

[SPEAKER_01]

This is very important to understand the history so we can
understand the current day.

So it is today this way that we don't have enough of these kind of
professors in risk disciplines.

[SPEAKER_00]

Yeah, I think that we are in basically the same situation that I was
just now summarizing.

I mean, we have some kind of recognition of risk discipline, risk
science.

We now talk about that.

We didn't talk about that some 20, 25 years ago.

And we also have a better understanding of what this science is all
about, I would argue.

Yeah.

So the point is that there is recognition of there is a discipline,
but it's not broadly recognized as that.

[SPEAKER_01]

This is interesting.

It would be nice to continue this discussion regarding that, but we
stay on the track.

[SPEAKER_00]

Yes, and I think that, excuse me, I'd like to just say that the
breakthrough in relation to this issue really came when we started
rethinking the idea of what science means in general and
specifically into this context of risk.

I mean, if you go back to the early 80s,

it was made clear that risk assessment is not science in itself, or
per se, and is not a scientific method in itself.

And the problem was, of course, that you have the rare events, you
have the uncertainties, you cannot make accurate predictions.

[SPEAKER_01]
Were there the reference to natural sciences?

[SPEAKER_00]

Yes, exactly.

And that's the issue, that's the problem, because risk analysis and
risk science is much more than risk assessment.

And is natural science then the proper reference for discussing the
issue about scientific or discipline of this area?

[SPEAKER_01]

This is very interesting.

What is then the correct answer?

If it's not natural sciences that is a reference point, what is the
reference point?



[SPEAKER_00]

Yeah, that's the big question.

And I have to say that I struggled quite a lot with this topic for
many, many years.

But things became clear when I was introduced to professor and
philosopher of science, Sven Ove Hansson from Sweden.

And he is saying this, and this is, in my view, quite elegant and
beautiful.

He's saying that science, in the broad sense,

is the practice that provides us with the most reliable,
epistemically most warranted statements, or in other words, the most
justified knowledge that can be made at the time being on the
subject matter covered by the relevant knowledge discipline.

And knowledge discipline refers to everything we have in that area,
like risk educational programs, journals, papers, researchers,
research groups, professional societies,

in that area.

[SPEAKER_01]

So there is a distinction between risk science knowledge and
generating that knowledge.

Am I right?

[SPEAKER_00]

Yes, exactly.

Yes, there's a difference and it's important.

Yeah, I think that you like to have this more explained with an
example.

An example is that the knowledge, an example of risk science
knowledge is if you have a paper in a risk analysis journal, that's
representing the knowledge.

And the generating knowledge practice is, for example, related to
the reviewing and editorial process to produce that paper, that
knowledge.

[SPEAKER_01]

That's interesting distinction.

In addition, there is a distinction between generic and applied risk
science knowledge.

Could you explain the difference between them?

[SPEAKER_00]

Yes, that's an important difference.

And the applied concerns knowledge about the world, for example, in
relation to climate change or health or business.

And the generic knowledge concerns risk analysis as such.

For example, how should we conceptualize and characterize risk?
How should we understand the precautionary principle?

That's an example about generic knowledge.

Is it relevant for all type of applications?

And I think that I like to stress that risk science journals, they
publish papers in both categories, generic and applied.

As long as they make a contribution to risk science as defined by



the scope of the journals.

I mean, in addition, you have the domain journals like in relation
to health, climate change and so forth.

They publish applied type of papers where the main contribution is
health risk, climate change risk and so forth.

[SPEAKER_01]
That is very interesting to hear.
How do you define the boundaries of this science?

[SPEAKER_00]

This is difficult, not only for this science, but also for others.
I mean, they're not easy to define.

Editors struggle with that every day, I would say.

A work can have scientific contributions in both science and, I
mean, in the risk science and in the domain area.

for example, engineering or health.

And if the main contribution is risk, you will try to publish it in
a risk journal.

But that is a question about where would you see the contribution
is.

[SPEAKER_01]

This is very relevant to know.

There are different risk assessments conducted, for instance, in
different areas, such as climate change, health and food safety
areas.

So are these assessments also risk science?

[SPEAKER_00]

Well, I would say it's actually applied risk analysis or applied
risk assessment.

It could use risk science and it could add knowledge to risk science
if it's published in a scientific journal.

[SPEAKER_01]
Can you then define what is risk science?

[SPEAKER_00]

Yeah, based on this, I would summarize this into a statement like
this.

Risk science is the most justified knowledge on risk understanding,
risk assessment, risk communication and risk management, including
risk governance and policies on risk.

And risk science is also about the process, the practice that gives
us this knowledge.

And I would say that this book,

tries to summarize this knowledge and how it has developed.

And there is also discussion what that knowledge is of course.

And I in the book also try to cover that part of discussion, at
least to some degree.

[SPEAKER_01]
That's very inspiring to hear.



I would also like to ask, this is quite a hard question.
When you consider the big picture, can you identify one or two big
development trends over the years in risk science?

[SPEAKER_00]

Well, yeah, I can try.

That's a big question.

Let me give one example.

I'm trying to summarize that in some few sentences or one large
sentence.

And that is, I would say, it's this change in perspective from
seeing risk decision-making about probabilities and numbers

to broader processes, giving due attention to uncertainties,
knowledge aspects, including potential surprises and the unforeseen,
by highlighting robustness and resilience, acknowledging the
importance of cautionary and precautionary thinking and measures.
Compact, but that is my answer on that one.

[SPEAKER_01]

Very good, very good answer.

Isn't it still today that many people and also scholars associate
risk science with quantitative risk assessments?

What do you think?

[SPEAKER_00]

Yeah, you're right, but there are always different views.

But I would argue that overall, that what I now described is an
overall trend.

[SPEAKER_01]
So can you give a concrete example that illustrates this difference
or trend from these numbers to more qualitative risk assessment?

[SPEAKER_00]

Yes, I have two examples, and I'm prepared for that, and I will
present you two examples.

And the first one is the risk governance framework developed by
Professor Ortwin Renn and his colleagues some 20 years ago.

And that's a framework that integrates all aspects of risk, I would
say, risk assessment, perception, handling, using such a broad
understanding of risk that I referred to.

The governance framework looks into different types of risk
problems.

Simple, complex, uncertain and ambiguous risk problems.

And the elegant thing is that they link these risk problems to
different management strategies.

Risk assessment-based, precaution-based and discourse-based
strategies.

And the other example I would like to mention is this famous seven
stages of risk communication and management summarized by Baruch
Fischhoff in 1995 paper in Risk Analysis.

And it goes like this.

Number one, all we have to do is get the numbers right.



Two, all we have to do is tell them the numbers.

Three, all we have to do is explain what we mean by the numbers.
And four, all we have to do is show them that they have accepted
similar risk in the past.

And five, all we have to do is show them that it's a good deal for
them.

And six, all we have to do is treat them nice.

And seven, finally, all we have to do is make them partners.

And I would like to say that this is showing some similar ideas
going from numbers to broader processes.

[SPEAKER_01]
This sounds really important summary.
What do you think about that?

[SPEAKER_00]

I think there are different ways of summarizing these ideas, going
from the numbers to broader processes.

And I think that the two examples illustrate that in fine ways and
the risk governance framework

I mean, a framework, the other example from Baruch Fischhoff is more
kind of illustrating some kind of high level levels of development
over that period.

[SPEAKER_01]

Thank you.

And let's move to another type of question.

Are there some early works that have inspired you when you started
to think about this book?

[SPEAKER_00]

Well, there has been a lot of interesting and important works,
papers that has influenced me and inspired me, for sure.

Actually, it's very difficult to select one, but if you force me to
do it, I have one that I like to draw attention to.

And actually, I read that during the process of working with this
book.

And it's a work by Paul Slovic, Baruch Fischhoff and Sarah
Lichtenstein, 1980, Informing People About Risk.

And this work has so many important points, also highly relevant
today.

And for example, number one,

To communicate risk, it's saying that knowledge about risk
assessment is needed.

And I mean, you cannot communicate risk successfully without
understanding what the risk assessment is actually producing and
what the limitations are of risk assessments.

And I've also highlighted that in several papers more recently.

I think this is extremely important.

And number two, I would mention, I mean, this work is about
informing people about risk, but it also acknowledged early, I mean,
that you need to have dialogue and interactions between the various
actors.



[SPEAKER_01]

This is very interesting because I was thinking, I return back to
this communication, communication of risk.

So people who are working with the communication and with the risk
area, they should have both understanding of communication processes
as well as the risk analysis.

[SPEAKER_00]

Yes, I mean, the risk fundamentals and in particular in relation to
risk assessment, that's the key.

And I agree with you 100% on that.

That is motivation for having a risk science perspective where we
are integrating the various elements like

risk assessment, risk communication, risk management.

This is the area.

This is the science.

It's not only you have separate risk assessment, you have separate
risk communication, risk management.

They are integrated.

And that is the beauty of the concept of risk analysis and the
beauty of risk science.

[SPEAKER_01]
And that is also a very ambitious goal in terms of a single scholar.

[SPEAKER_00]

Yes, that's really difficult because nobody can be expert on all.
But you need to have some knowledge

I mean, some insights in order to be able to have that kind of
fruitful dialogue and interactions.

And I'd like to mention one third in relation to this work by
Slovic, Fischhoff and Lichtenstein.

And that is the call.

They make a call for teaching pupils about risk.

I mean, already in 1980.

And the same we do today.

So we can ask, have we really made progress on that topic?

I'm not sure we have.

But some, of course.

[SPEAKER_01]

That is also a very important topic.

And that would be important to proceed with that teaching risk to
pupils.

[SPEAKER_00]
Yes, we need to work more on that for sure.
And we are not come to the final stage of that.

[SPEAKER_01]

Thank you.

Are there some important events in the real life that have
highlighted the relevance of risk science?

What do you think?



[SPEAKER_00]

Well, there are many, and the book covers many.

But if you again ask me to take one example, I would like to refer
to the BSE crisis in the UK in the 90s.

It's interesting, and the BSE, I'm not sure what that is.
It's the Madcow disease, isn't it?

Yeah, I remember.

The BSE, I don't remember the letters, what it stands for.
But I lived half a year in London in 1995.

And I did not eat UK meat.

Was that irrational behavior, Marja?

[SPEAKER_01]
I think it was very rational behavior.
I would have done the same.

[SPEAKER_00]

Well, I agree.

I think, I mean, what I did was to actually give weight to the
precautionary principle.

I mean, I was faced with a threat.

having potential serious consequences.

There were scientific uncertainties.

And I introduced some measures and didn't eat that meat.

It didn't cost me anything, basically.

So that was not a problem for me.

So that disease can be traced back to 1986, I think.

And for about 10 years, the public were told that it was most
unlikely that BSE posed any risk to humans.

Uncertainties were not addressed.

And the government did not communicate that the disease posed a
threat to human life.

And it came as a shock to people when it turned out that 10 young
people had contracted a new variant of Creutzfeldt-Jakob disease.
And that it was likely that they had done so through eating BSE-
infected animal products.

So, and the BSE now has been used later as an example to illustrate
risk communication issues.

And the crisis can be viewed as a result of the government failing
to communicate the relevant risks, and in particular, a lack of
transparency in the risk assessment process.

[SPEAKER_01]

Jo, thank you for this example.

This is very interesting.

And this example leads us also to the next question.

Should risk and uncertainties be communicated in a public policy
context?

What do you think?

[SPEAKER_00]
Well, that's a very interesting discussion and has been, the topic
has been discussed extensively in the literature over the years.



And there was an excellent overview article by Balog Way, Dominic
Balog Way and Katherine McComas and John Besley, 2020 in Risk
Analysis Journal, discussing pros and cons in relation to should
risk uncertainties be communicated in a public policy context.
And

I'd like to just summarize some few points of the pros and the cons.
And the pros are like this, reading from this article.
Uncertainty communication can help build public trust, enhance
transparency, enable meaningful multi-way risk communication, and
increase the legitimacy and credibility of the decision-making
process.

On the other hand,

Others, however, argue that uncertainty communication may do more
harm than good by inadvertently eroding public trust, reducing
confidence in messengers, and much, much more.

You can read it in the article, and they refer to work by...
Lofstedt, Bouder Bostrom, Osman and many others working on risk
communication.

[SPEAKER_01]
This is very interesting, this tension between pros and cons.
What do you think about this tension?

[SPEAKER_00]

Well, I think that the overall principle here should be very clear.
I mean, risk uncertainty exists and are important.

And therefore, it should be, as an overall rule, be communicated.
And if you don't do that, if you are ignoring or concealing risk
uncertainty, the communication is not honest and open, which is an
ideal, of course, should be an ideal.

And the result is quickly lack of trust.

But then you can say that, well, things are not so simple.

There are dilemmas, there are pros and cons.

I mean, if you're in a security context, you know that you cannot be
fully open and honest.

And even if you're going into an area like health, it's not so easy
to be fully open and honest on all aspects because of various
policies.

[SPEAKER_01]
So it is very much context-based.

[SPEAKER_00]

Yes, and I'd like to give you an example to illustrate this in
relation to health.

And we often have this kind of statement about that a medical
treatment is safe.

This is often communicated, right?

And then we can ask, is that to communicate risk and uncertainties?
I mean, a medical treatment is safe, right?

Well, I mean, a lot of people, and also experts, I would say, see a
lot of that in various papers.

This topic has been discussed a lot in the literature.

Safe is interpreted among many as absent from undesirable events and



consequences.

And if that's the case...

you are not really communicating risk uncertainty.

So we can talk about some kind of miscommunication, misinformation,
disinformation, actually, because you don't really communicate risk
and uncertainties.

[SPEAKER_01]

This is very interesting, because if you think about some
authorities or experts who communicate exactly that vaccination is
safe, is it because, or would you think that it is because they do
not have enough understanding of risks or...

[SPEAKER_00]

Well, there can be different reasons.

I mean, there can be a kind of a policy that you like to have a
certain degree of support for a certain policy, and then you will
not like to highlight risk uncertainty.

So that, of course, is an issue.

But I mean, if you really like to be honest and open, you should say
something.

I would argue you should say something like this.

The probability that you will experience serious side effects is
very small.

And the evidence and knowledge supporting this are very strong.
And here is the evidence, and you show the evidence.

That is, in my view, a way of doing it.

And if you cannot make that kind of statements, you should probably
not use this treatment.

But, of course, this is also about policy and politics.

I mean, the issue about what is very small, what are very strong
knowledge, small probability,

is linked to issue about value issues.

So then we're going quickly into that kind of problem.

And there's no clear answer.

And in the literature, there has been a lot of discussion about
acceptable risk issues.

And I discuss that a lot in the book.

It has been discussed a lot by many authors since, I mean, going
back to the 80s and even before that.

And so this is a difficult topic, but also very interesting.

And of course, it's not only about science, it's also about values
and politics.

[SPEAKER_01]

So this is very interesting because suddenly the risk issues, if not
complicated, they can be complex.

They are not easy to discuss or easy to communicate.

Then we can turn to the question, what can we learn about the
history of the risk science and where is this risk science going?
What is the future of the risk science?

What do you think?

[SPEAKER_00]



Yeah, it's difficult to give good answers on that.

I think I have a chapter in the book, the last chapter seven,
actually, that is about the future of risk science.

And I discuss issues like that, how risk science can be further
developed to be broadly recognized as a science with a strong
societal impact.

And what are the obstacles for becoming such a science?

And I think some of the issues we have gone into there is already
mentioned, the strengthening of the risk education, risk science
translation, put the risk science knowledge into a practically
useful format.

And also in general about the bridging the gap between theory and
practice.

So there are some issues, but there are many others also that are
discussed in the book.

[SPEAKER_01]

That's interesting to hear.

How about AI, artificial intelligence?

Will risk science change because of AI and to which direction?

[SPEAKER_00]

Well, it's really difficult to predict what's going to happen in
relation to AI.

I mean, certainly it's a useful tool already, and I use it in many
ways, but it's really difficult to predict how that will develop in
the coming years.

I mean, I'm positive in relation to using it as an instrument in
many contexts, but when it comes to scientific work at present, I...
I have to say that I'm not so impressed.

If I give Chatgpt or Grok some scientific questions, the answers are
often very, very poor, as it lacks scientific rigor, precision, and
also scientific foundation.

I mean, you cannot just integrate everything that is out there.

A lot of that is not fruitful, and science is often about
challenging existing ideas.

Well, I think I will stop there because I should be careful in
saying using too strong words what's going to happen in the future
because things can change very fast.

But this is my current evaluation.

[SPEAKER_01]

Yes, I was just thinking the quality of the data that AI is using as
a background and then creating answers.

So that is not necessarily good data always in the background, as
you mentioned, that they can provide false answers.

[SPEAKER_00]

That's the issue and how to evaluate what is good and not.

That means that you need to have some kind of

scientific foundation for your work.

And I struggle to see that actually happening in many of the answers
that is produced by the systems.



[SPEAKER_01]

Thank you, Terje, for this inspiring discussion and interview.

So I recommend everybody to read your new book and hope that there
will be new ones in the coming future.

[SPEAKER_00]
Thank you very much.

[SPEAKER_01]
Thank you.



