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Michael Rogers:  Good Afternoon: | want to start by looking back at the evolution of
public policy concerning risk governance over the last 20 years or so. Firstly, it should be
appreciated that in the early days there were only two groups involved — the experts who
carried out the risk assessment and the regulators who took this expert information and used
it to create risk regulations. Of course there are many more players and factors that come
into play in modern risk governance and my story concerns this evolution.

A good example of such early risk governance concerns a cholera outbreak in London in
1854 (a bit before my time). A local doctor (John Snow) undertook a simple epidemiological
study and identified the source of the outbreak. He then conducted the simple risk
management action of removing the pump handle! This comparatively simple early
risk governance system was replaced by the modern complex system of detailed risk
regulations in the aftermath of WWII and then in recent years by post-modern prospective
risk regulations. However, before considering this | should complete the story about risk
assessment.

Risk assessment is encapsulated in this slide. It is the scientific determination of the
relationship between the exposure to a given hazard (let's say a particular chemical)
and the realisation of a particular harm (let's say a specified cancer). The relationship is
probabilistic. There is a certain exposure which leads to a certain probability of harm. The
risk management action that follows from the risk assessment is to decide on how much
harm is acceptable and then decide on the exposure control point. Of course the exercise is
bedevilled by uncertainty and the risk managers have to build in safety factors.

Turning to prospective or precautionary risk management, this in essence involves early
action to mitigate a risk scenario before the evidence is well established. The risk managers,
faced with uncertain science regarding a potentially serious risk, take an early (ex-ante)
precautionary risk management decision. This is followed by a research programme aimed
at reducing the uncertainty and then the risk management action is either confirmed,
increased in severity, or reduced.



This slide shows the many components of risk governance or, if you like, the "risk labyrinth".
The aspects which concern the expert community are assessment and management.
However, the aspects which concern the public are perception and trust. Then for
manufacturers there is risk issue management, by which | mean the sort of thing that
happened to the Perrier Company in 1990.

In February 1990, Perrier became aware that some of their bottles of fizzy water were
contaminated with small amounts of benzene. The levels were way below dangerous levels
but the company decided to withdraw the product from sale on a worldwide basis until they
found out where the benzene was coming from. In risk assessment terms there wasn't a
problem but their risk issue management action helped maintain consumers' trust and when
the company put their product back on the shelves there were no problems.

There is an interesting meeting taking place in Brussels next February with the appealing
title "Scientific Evidence Never Comes Alone!" This risk labyrinth slide illustrates this point
very clearly.

The next slide is a map of all risks with Hazards along the x-axis and Harms on the y-axis.
The Hazard-Harm pairs are plotted within contours indicating the degree of certainty
in the relationship. It is not a graph in the conventional sense. It is a "mapping". In the
centre we have an island of certainty i.e. all the hazard-harm relationships that have been
demonstrated at the 95% certainty level. You will see that | have put a cross in this zone,
which could, for example, represent ltai-ltai disease in which cadmium contamination of
rice caused kidney damage in Japan in the 60's and 70's. The cause of ltai-Itai disease was
not accepted initially by the mining companies but it was eventually confirmed with a high
degree of certainty.

In the next zone we find the risks with a degree of certainty between 50% and 95%. These
two zones correspond, if you like, to the test for guilt in a criminal trial (beyond reasonable
doubt) and the test for guilt in a civil trial (on the balance of probabilities). | have placed a Y
in this second zone, which could represent, for example, cadmium exposure at low levels
which has been demonstrated to have the potential to reduce male fertility.

Which brings us to the question of precaution in risk regulation: The first question concerns
the meaning attached to precautionary risk regulation. The starting point for me is the "Rio
Definition" which states that if one has evidence of uncertain harm then regulators have
permission to act before the uncertainty is reduced. The stronger definition, which is much
favoured by some "green" organisations, is that if there is evidence of uncertain harm then
regulators are obliged to mitigate the uncertain harm.



The third broad definition is to reverse the responsibility for the risk assessment from the
regulator to the risk producer. In effect the regulator says to the manufacturer "We don't
have the expertise in this area but you, the manufacturer, should be fully aware of the risks
associated with your products and should perform the necessary risk assessment for the
regulator”. This is the current EU approach to chemicals regulation.

The European Commission issued a Communication on what was meant by the
Precautionary Principle which provided 5 criteria for its application. The first criterion is a
straightforward proportionality criterion. The action the regulator takes should be proportional
to the degree of harm to be avoided. The second and third criteria are straightforward
market considerations. The action should non-discriminatory and consistent with what has
been done before. The fourth is that the action should be based on a cost-benefit analysis.
The final criterion is for me the most important but the least applied. It is critical to the post-
modern approach and states that the action taken should be subject to review in the light of
new scientific data which the regulator should obtain.

The Precautionary Principle (PP) was formally introduced in the Maastricht Treaty of 1992.
Some 8 years later the Commission's Communication described what the Principle meant
in practice. This Communication led to what | call the "War of Questions"! It seems that
the United States does not like the Precautionary Principle. They don't mind precaution in
risk regulations. In fact many US regulations are precautionary in nature. However, they
seem to dislike the idea of a "Principle" that might be judged in a court of law. So there was
my so-called "War of Questions" between the US challenging the PP and the EU which
wanted to apply it in various regulations. Clearly the PP encourages prospective rather than
retrospective thinking about risk governance and the next slide introduces one of the best
examples of its use.

This example concerns Bovine Somatotropin (BST). BST is a milk yield enhancing injection
used with cows in the US and elsewhere. However, there was an enormous opposition
to this technology in the EU, not least because it is a hormone and was confused with
endocrine disruptors in the public mind. (There was a newspaper story in Italy at about that
time suggesting that young boys were developing breasts because of endocrine disruptors in
the environment.) So there was a lot of political pressure to ban this technology because of
uncertain risks but also because we had an overproduction of milk at the time (the so-called
milk lake) partly due to subsidies. So in 1990 the European Council took regulatory action.

The Council banned the agricultural use of BST for 10 years. The regulatory action also
launched a research programme on the harms that might arise from the use of BST in milk
production. This research found that there was no human harm from the use of BST in milk
production. In fact BST is naturally present in milk which we use for example every day in



our coffee. However, the research uncovered a serious animal welfare issue. The cows
producing enhanced milk yields from BST injections had an increased incidence of infections
of their teats which had to be treated with antibiotics and the enlarged udders meant that the
cows had increased walking difficulties. These research results ensured that the temporary
ban became a permanent ban which has never been challenged: In my view because the
PP had been applied correctly. However, also in my view, this is a very rare example of the
correct comprehensive application of the PP.

Coming back to the Transatlantic "War of Questions" an American academic and | were
tasked to carry out a co-funded Transatlantic "dialogue programme" to compare and contrast
the regulatory application of precaution in the US and the EU. We held about seven formal
dialogue meetings and this was supplemented by a large research effort by Duke University
in North Carolina. We came up with this sort of table shown on the slide (but keep in mind
the question marks). These are not definitive but for example the EU is more precautionary
about the use of hormones in beef production which is banned in the EU: Whereas, it is
used extensively in the US. (Some people would even argue that this technology produces
tastier and tenderer beefl). The EU has maintained its ban in spite of losing the case before
the WTO.

Looking at other examples on this slide, we see that the US was very precautionary about
mad cow disease while the EU has been very precautionary about the use of phthalates
as softeners in plastics (e.g. in baby feeders) - with little scientific basis according to
the industry. The US was very precautionary about the use of CFCs in aerosols etc.,
partly because they had an available alternative chemical, which they were ready to use
immediately to replace chlorinated fluorocarbons. The US is a bit more precautionary than
the EU about nuclear power and so on. The interesting case at the bottom of the slide is the
use of diesel as a fuel. The EU has promoted the use of diesel because it's a very useful
way of reducing the emission of climate change gases. The US has done the opposite with
diesel cars because in fact they want to combat the production of micro-particles, which can
cause health problems.

Clearly there are divergences but if you examine a much larger sample, and Duke University
examined around 3,000 examples of risk regulation in the US and the EU, we find that
there is broad parity between the US and the EU. This is of more than academic interest.
There is a strong feeling in Europe that if we sign up to the transatlantic trade agreement
(TTIP), which is currently being negotiated, there will be a reduction in the "high grade" EU
regulatory standards in favour of the aggressive marketing of the US. Our research has
demonstrated that we regulate risks at about the same level of precaution and thus that it is
highly unlikely that there will be any great change if TTIP goes through.



This year I've been spending a lot of time studying the complex question of how to build
trust in risk regulation. Certainly looking at this slide the question of fairness is critical. If you
consider trust in the regulation of nuclear power, post-Fukushima, it is clear to say that there
is an enormous difference in perceived fairness between those who bear the risk, those
who live close to nuclear reactors, and those who benefit from the generated electricity
but live much further away. Turning to the question of competence, one could question the
competence of the International Council on Radiological Protection and their insistence on a
linear no-threshold model for radiation risk against currently accepted threshold models. This
bedevils regulators' attempts to set more realistic regulations.

The third criterion for building trust is efficiency, which relates to the question "Are public
resources devoted to risk management cost effective?" Part of the answer to this question
concerns the quality of advice concerning the underlying science. This slide features the
EU's current Chief Scientific Adviser, Professor Anne Glover. | know her quite well. She was
appointed in 2011, comes from a good biotechnology background and is very competent
in what she does. Professor Glover has given the advice that there is no evidence that
GM technologies are any riskier than conventional foods and as a result several green
organisations have called for her dismissal. Unfortunately there has been no support
from the incoming Commission President Juncker, and it looks as though she has lost her
job. She will probably leave in January and at the moment the Commission hasn't taken
the decision to replace her. | think it's a great tragedy and will have a negative impact on
"efficiency" in risk regulation.

The next slide concerns Regulatory Impact Assessment (RIA) which became an important
regulatory tool in 2002, two years after the PP Communication. RIA is now required for all
Commission legislative proposals above a certain size. It involves a balanced appraisal of
all impacts and includes a wide-ranging consultation. The current EU chemicals regulation
became EU law in 2006. It was necessary because the previous legislation was not fit for
purpose since it divided the regulation of existing chemicals from that of new chemicals. New
chemicals had very strong regulation. Existing chemicals, which could be equally hazardous,
were not really evaluated at all.

There were major policy options to consider such as regulating at EU level or at Member
State level. (The EU decided on a central approach.) There were major industrial aspects
as the chemical industry is one of the EU's biggest industrial sectors. There were economic
impacts — testing and registration costs were estimated to be around $2 billion. The
environmentalists were keen because the health benefits were estimated to be of the order
of $50 billion (but these were never fully evaluated). There was an enormous stakeholder
consultation resulting in more than 6,000 contributions.



This slide highlights the main changes introduced following the RIA. There was a
simplification of the information provision requirements from the industry. Polymers were
taken out of the REACH process because they represented very low risks. A reinforced
authorisation system was introduced for very problematic chemicals (those which are e.g.
carcinogenic or mutagenic) but which could sometimes be "authorised" on socioeconomic
grounds. However, the new rules insist that there has to be a process for finding alternatives
in case of authorisation. The final version of REACH includes streamlined administration,
greater legal certainty for producers relating to confidential information, etc. The benefits of
RIA are clear.

This slide summarises broadly the overall benefits of regulatory impact assessment. It
investigates costs, benefits and risks. It improves competitiveness. It's a transparent
public tool with an enormous public consultation and is evidence based leading to smarter
regulations. It helps to build public trust.

Moving from "precautionary" to "smarter" regulations, one should ask what might be
wrong with precaution as it is applied. First of all, the fifth criterion that it should respond to
research has very, very rarely been followed through. | did an analysis of all the cases which
mentioned precaution in the European Court of Justice case law, and only in one case, did
they consider responding to uncertain science and then the court ruled that it wasn't their
job to order scientific research. So this criterion is in fact not followed at all. The problem is
that without an effective review of regulations based on precaution, the result is to paralyse
progress in certain fields. Two big fields where precaution has found strong application
are genetically modified crops and nuclear radiation exposure. (Although | would say in
contradiction to Professor Oye, we actually have 11 authorised crops in Europe, or it might
be 12 by now, but admittedly only one of them is being cultivated.)

By introducing the Precautionary Principle, or a precautionary approach, you encourage
societal pressure, which may be counter to established expert evidence. | am not saying that
societal pressure is wrong but emphasising that science is not concerned with faith, but with
evidence. Any of us who has been at a party and been caught up in conversation with some
anti- or pro-, this or that, will know that the public often base their opinions very much on
what they consider to be faith or values to which regulators also have to respond.

The implementation of an approach based on the precautionary principle should start with a
scientific evaluation, as complete as possible, and where possible, identifying at each stage
the degree of scientific uncertainty. This is in the preamble of the communication and again
it's very rarely followed.

The next stage in this regulatory evolution is the introduction of the Smart Regulations



initiative shown on this slide. Smart regulations have four objectives, Retrospective Action,
Prospective Action, Current Action and Continuous Action, trying to improve the way in which
regulations are transposed into law. You finish up with this sort of continuous cyclical curve
shown on the current slide. The cycle is completed by ex-post evaluation, which constitutes
a brilliant new factor. In essence the regulator is required to look back and see whether
regulations met the need for which they were written. RIA is carried out for all significant
regulations nowadays. The Commission is also concerned about the way that regulations are
implemented. (In the past a lot of regulations were left to the member states to implement in
ways which suited them and often they were not implemented very effectively.) Last but not
least, we need to improve the way in which regulations are transposed into words and that
these words should be fully understandable and clearly appreciated by all stakeholders.

The Commission has now introduced the REFIT Programme. This is the Regulatory Fitness
and Performance Programme, which concerns the systematic retrospective analysis of
the entire stock of EU legislation. One particular examination looked at water regulations,
which resulted in a reduction in the number of water regulations in the EU from 18 to 9,
saving some € 30 million in the process. This involves a simple examination of whether the
regulations met the need for which they were written and deciding to get rid of those which
didn't. From this year onwards, the European Commission will schedule in its annual work
programme, a set of regulations which have to be re-evaluated to check their fithess to meet
the original requirements.

| would suggest that one of the reasons why the EU system has been very successful
in this post-modern phase is because the European Commission has the sole right of
initiative in introducing new regulations. It still has the sole right in spite of the evolution
of the European Parliament's and the European Council's powers. Since the Commission
is able to do this without being lobbied, it means that they can actually play the game of
public policy, introducing new ideas and seeing how they work. | would label this as a sort of
Darwinian approach to public policy evolution. It's the institutionalisation of policy change. |
think it's been extremely rapid. In just 14 years we moved from the communication on the
Precautionary Principle, which launched " -
precautionary risk regulation, through to
Regulatory Impact Assessment, through
to Smarter Regulations, and finally to the
REFIT Programme, which is looking back
on regulations, which were put in place
and which we may no longer deem to be
necessary.

Thank you very much.
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Michael Rogers : Thank you very much: That's a key question in fact. When | lived in
Japan, some 40 years ago, Japan was a highly efficient country, which was managing
things extremely well, largely based on a very intimate relationship between industry and
government and the public accepted this situation, broadly because it was effective and
worked. Following a number of accidents and disasters, not only in Japan, but also in
Europe, that sort of public trust has been enormously eroded. Now we have the problem that
experts coming from industry and giving advice to risk regulators are broadly distrusted.

We have the appalling situation of a real expert in the European Food Safety Authority
actually being maligned because she was leaving to join the international organisation
concerned with risks in the food industry. There isn’t an easy way around this and what |
think is essential is first of all that we have to accept that the experts in this field broadly
come from industry. Secondly, we have to persuade in some way by using the sort of
dialogue processes, which were described so ably by the last speaker, a much better
dialogue between experts and the public. We should also encourage experts, who usually
find it much easier to speak to other experts, to engage with the public. It will take a longish
time but it’s the only way in my view that we can get around this problem.
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Michael Rogers : Thank you: | just want to add one thing about transparency. There is
enormous pressure from the public to have much greater transparency in the medical field.
For example, the European Medicines Agency is predicated on making more and more
information available. However, total transparency can have unforeseen side effects. If, for
example, during an early stage clinical trial some people die of cancer, but the deaths are
essentially random and have nothing to do with the medicine which is under trial, making the
results easily available could have unforeseen results. A member of the public seeing the
deaths from cancer is likely to decide that that medicine is not for him or her and perhaps
forgo a potentially useful pharmaceutical. So transparency is an important issue, but it has
to be approached with caution and can have unintended consequences. Total transparency
can produce big problems.
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David Laws : Konichiwa. First, | want to thank Shiroyama-sensei and others for the
opportunity to come and talk with you. | am going to shift a little bit from the prior discussions
as was indicated and talk in a way about two differences. One, | think you could see what |
am going to say that instead of talking about science or science and technology in society,
you could think about — in my talk about society in science and technology and in that case
also where people from society have something to say about the conditions under which
this debate or discussion occurs and about how to interpret the results of it. That they are
unwilling to give that over and that becomes very important, the setup of these interactions
in what unfolds in the stories that | tell.

The other thing | am going to talk about is the domain of the local and that’s characterized by
this that there is — and the local is going to introduce a new set of actors in addition to what
was a policy wonks, engineering, geeks and nerds, science nerds. There are going to be
local people in these stories and you are going to see them and hear them talk about their
experience and | think you will see that they are quite articulate about it. But the important
things to feature are that there is going to be someone who is going to take an action. We’
re talking about where this gets put into place, the implementation part that action highlights
people’s stakes. It highlights consequences. It triggers doubts about what’s going on, how
is this going to affect me, my business, my family, the place where my family has lived for a
long time. It also sets a local context for action. We’re not talking about general principles
but how general principles unfold in people’s backyards where they have knowledge about
those backyards that may be important to the way things that unfold, and it initiates then, you
could say, an exchange, an exchange of views, an exchange of experiences, sometimes, an
exchange of insults.

What it also triggers is the process of framing, where facts, experience and values mix

as people try to make sense of what's going on, what's likely to happen as they look at
their experiences. We could think of this as an exploration of our relationships with each



other as a community and also an exploration of our relationships with nature , with the
environment in which we live whether that's a — gene drivers being put into fish and then
fishermen watching what happens or something else, like that. In this fasion then a potential
for our community actually develops. The question is around questions that are likely to be
very controversial to the people who are involved in that. The community has one way or
another, a destructive potential, it can escalate, it can deepen the polarization around the
issues but also | think | hope to be able to show you that there is a constructive potential
also inherent in that and to maybe bring out some insights about what shapes the role that
this community has in its development.

A quick map of what | am going to be talking about. | am going to be drawing two
distinctions and looking at a series of cases that are going to move and | will show you just
the way. On the one hand, | am going to talk about cases where knowledge is relatively
closed where science is right, and where we can turn to it for that knowledge. And in other
cases where science is open, where questions are uncertain, where causal changes might
not be understood and in fact where action, if you think about putting gene drivers into the
environment, are going to shape our understanding of what actually occurs. So the action
is going to inform, the action is an experiment or a continuation of prior experiment and
of course these cases have a funny way of moving from this area to this area as action
highlights new features.

| am also going to be talking about a distinction between where the engagement, where the
kind of reasoning is cool where we try to limit the role of emotions to move away from it, to
depoliticize, to deescalate the situation and cases where reason is hot, engagement is hot
because people’s lives are affected in very immediate and tangible ways and the way in
which they interact with the situation is shaped by that. | am actually going to be arguing
that that can be a virtue, right, the process of reasoning isn’t one of just marginalizing the
influence of emotion, but people reasoning under those kinds of conditions that motivated
cognition can reason very well even lay people about technical subjects.

My cases then are going to move. | am going to start with a case that’s up here, though the
local people think it should probably be down here. | am going to then move and | am going
to use that case to illustrate why we go from cool to hot, why local action is likely to be hot
and what that means, then | am going to talk about a case where the science is relatively
closed, though surprising but the issues in the way they are engaged are hot. Then | am
going to talk about a third case that moves over here towards what | call hot adaptation
and that you will hear the resonance of this with what’s often referred to as post normal
science. There is an important box up here that are policy dialogues that try to set aside
alongside these kinds of things, other forms of engagement between the variety of actors or
stakeholders who are engaged. So our map is we are going from up here, down here and



over to here and if you keep that in mind as | move through the cases it might help.

So | am going to start now with a very Dutch case. This is a case in which technology,
science, nature and society are mixed up together over a period of more than 100 years,
so it’s a historical case and also a contemporary case. It's a polder here and actually
technically it's a droogmakerij in Netherlands which is a dry making but where land was
reclaimed from water and then interestingly enough what you see here as dry land around
it was pit and so it was dug out. So, on the surface the situation is completely changed, so
what'’s land here was once water and what’s water here now was once land. So the situation
has completely reversed itself and you see the interpenetration of nature and technology
and society as people live in this area. Now, this balance or at least the stable situation is
disrupted by a new policy plan that comes, and this is a policy to create new nature to bring
wetlands into play to try to create environments for wildlife and to return some of the farmed
land to natural habitats.

You can think of this area and this is a diagram made by local citizens you will see in a
minute as a big sponge. It's land filled with water and if you know that water is heavy and if
you push down on a sponge the water is going move somewhere, it's going to move around
and the dispute that you will hear about in a minute develops over what’s going to actually
happen to that water, once you put the weight of this new nature on this very sensitive
landscape. Okay, so there is a policy of local concerns developing about what this is going
to mean but they developed in part because of the consequences they have for local
businesses, for people’s homes but also because people disagreed about the facts. It wasn’
t that they just didn’t like what was going to happen to them, they had a different view about
what was going to happen in their backyards and they rebelled.

So the policy starts out then or the controversy starts out with this kind of hot cognition,
the predecessor to what | am calling hot adaptation. The interesting thing is science
turned out to be, or at least part of science on their side, so this person up here is a very
prominent expert on just these kinds of issues about water management who happen to be
taking a group from the UN, | think, on a tour to show them how the Dutch handled water
management. Local people saw him began talking with them and he agreed with them that
they had a point that their analysis of the situation brought out issues that the policy experts
had not considered. The scientists who were informing it and he joined their protest. Now
their protest then spilled over into — here this is a museum for, let’s say, policy follies where
they pointed out the ways in the actual landscape, the policies weren’t working as intended.
They also had competence, they had technology themselves and here you see them
actually starting to alter some of the things that the policy put in place. They actually started
to change what was going on the ground.



Now, this hot cognition then didn’t just lead to technical disagreements, it certainly did about
that but it also spilled over into a kind of political theater so because of the resistance on the
part of the government to this, there was a kind of escalation that occurred and you see here
the republic of Horstermeerpolder, this area is called Horstermeerpolder, they succeeded
from the Netherlands.

Here you see the flag Horstermeerpolder. Here you see them setting up blockades at
the borders of the republic — the new republic stopping traffic and checking people’s
identification as they drove through the streets of Horstermeerpolder. Here is the anthem. |
won't play it for you, it’s in Dutch but it's a sort of folk anthem, lightning and thunder rains lots
of protest, the inhabitants of the polder are angry, but do their best to reverse the water tide,
no wetlands, but then what should the Meadow Lakes that’s what they call area B, away with
the doom and gloom.

Here you see a series of photos of some of the protests that they then staged and that
attracted a lot of attention. Tractor is going through the street, "stop the green lies." The
green lie was that the creation of nature will be beneficial, they disagreed with it. They
organized a parade and here all policymakers’ dream; the policy is being burned by the
president of the newly formed republic. So it’s very effective evocative political theater
that also was effective in disrupting the expression of the new polder. So rather than
engagement here what we get is a kind of escalation that disrupted the implementation but
didn’t do anything further with it, right.

Though it did lead to a new story emerging with so many fellows suffering to have to live
in a gutter, listen to the residents, here you hear the voices of people speaking about
implementation or else we’d rather be dead, we are the people with experience, stop the
green lies otherwise you may repent, okay.

Now, having shown a little bit about how this heat develops particularly as local action is
undertaken where local views may come into interaction or at least to be contested by or
contest views of experts and how this — particularly when people’s lives were affected in
immediate way, a kind of heat develops. | now want to turn to two cases that really show
the difference between what | call the closed and open views which | think Bruno Latour
captured with his idea of Janus-faced science, the science that knows and science that does
not or not yet know.

And look at two cases that bring this into play. The first is as promised an urban case, so
this is about a conflict between two technologies, one is light rail transit that was being
introduced in a major urban center in Canada up here — this kind of train up here and
the second is MRIs because the light rail would go near a hospital and the people at the



hospital were saying that the train needed to be put underground because they were worried
about the effects of the electricity on the performance of the magnetic resonance imaging
machinery in the hospital and their ability to fulfill their tasks. People from the city were
saying absolutely not, the risk isn’t there, that's absurdly expensive, there is no way we can
go through with it and they are caught in a fight. And here now both sides had their experts
that were saying why they were both right and people as you can well imagine can fight for a
long time on those kinds of grounds.

Finally, they wore themselves out, they realized and here is the view, the words here now
quotes from the person who was responsible for managing then the interaction between the
antagonists in this story about what was going on. They realized that they were stuck that
they could talk forever until they were blue in the face and neither one was going to convince
the other that they were right so it was a matter then of saying, “How are we going to get
around this, what do we need to know in order to get around this?”

Then we have a shift. We have a shift towards often called joint fact-finding, that they jointly
identified a series of questions. They jointly identified and here what’'s important that the
science is relatively closed someone who they had confidence they both could agree to,
could answer those questions and this consulted and became not a servant of one side or
another, not one group’s expert or the other group’s expert but it was working for the group
as a whole, and this was the real shift in the process.

What it prompted was a very surprising result. The consultant came back and said, “Guess
what, you're both wrong. You can leave it above ground, you can put a below ground is not
going to make any difference, what you need to do is shield MRIs with lead because there is
going to be an effect but putting it underground won’t help with that.”

What he did for the actors involved though is it led to a legitimate or a justifiable basis for
action. They could both go back to the groups that they represented and said, “We got
advice together, we asked the good questions, the new proposals informed so the city
people could go back to their political bosses and say this is what we have to do. There
is a basis for it and the healthcare people could go back to the governing board of the
hospital and also say “This is what needs to be done and it's going to be effective, we have
confidence in addressing the concerns.”

Now, | want to shift to a slightly different problem, where these questions about the technical,
about the scientific aspects, are more open. This has to do with radioactive waste disposal.
Low-level radioactive waste disposal, still where some of these things come up and here
then we start to have a picture of reframing. This is a quote again by the person who was
running this process and after the discussion had been going for a while he says, “| am



listening to what’s going on around the table for the past few days of our discussions and |
am saying if we just went ahead with the discussion as it was planned it would be absurd, it
would be an insult and it wouldn’t take account of what’s going on.”

So the only thing to do then is to revise the agenda, to expand it, to address the concerns
that have come up and to see if there is a way to deal with it. And many of those questions
you can imagine were technical questions. But taking them up then became difficult, one of
the questions was about their health effects of low-level ionizing radiation, everyone had a
strong view, those views disagreed. And so they thought well, let's get an expert from the
outside, but then they wanted independent expert. But in a field like this anyone who has
been involved for a long enough to really have the kind of expertise you want has some point
— they have dedicated their professional lives to it, so they are invested in it in some way. T
hey are not from mars, they are not from outside of the situation so it became very hard to
identify someone.

When they did identify someone this is the charge they gave him that the goal is not to get
someone to say what the truth is. What we want to do as a group, what we feel it's our
responsibility to do and giving advice and this was a group of citizens who were giving advice
about what to do with low-level radioactive waste, to try to understand what the debate is,
what people think on one side, what people think on another and this was the question that
they asked the expert to deal with. And | don’t want to defame him at all but it wasn’t going
to be a simple presentation but it wouldn’t be experienced as a partisan presentation.

He began then, and you see the contrast here, with “I regard it as a privilege to be here to tell
you what | think that consensus opinion about the effects of radiation is, not only in the US
but internationally.” So instead of arraying the debate | am going to tell you what | think the
truth is. It was a hard question for him to take up for some reason and then the conversation
eventually emerged and addressed the question but only, because the people pushed back
the question is what are some of the other views that you might have not touched on that
would lead people to different conclusions perhaps. And we want to understand those
views because we’re going to have to make recommendations about what is responsible,
what’s fair, just, and in the interest of all. Then we want to understand the disagreements
not just be told what the consensus opinion is, particularly in a field where if you looked at
the history of regulation, you could see that it was changing that it wasn’t stable overtime.
They saw themselves as acting in this kind of temporal context where things were likely to
change. And so given that the response was to try to understand the level of agreement and
disagreement and the nature of those disagreements in making decisions.

So now it's going to get a little bit wordy but I'll go slow and I'll try to say. So then we get
what | would say is a kind of effort to take responsibility that citizens actually who were



involved in this is someone who was a carpenter worked on the historic preservation ofﬁncl
houses but became a very eloquent participant in this discussion saying something about
how he views it and because they were initially asked to just give recommendations on
disposal site criteria, and they refused to that. Notice here what they are doing is taking
account not just for the recommendations but the conditions on which they are doing this,
the agenda that they are pursuing the kind of expertise that they are doing, the interaction
that they have with the experts and here the kind of advice that they are willing or unwilling
to give. So the reason | am uncomfortable is because it's exactly what they being the
authority of the agency want to hear. And he gives a different view, a contrasting view and
this became the view upon which this group created its own constitution for acting, for trying
to make sense of this situation and providing advice that they thought be reliable and in
the interest of the people of the state that they were representing. This body ought to keep
itself aloof enough, independent enough, and become educated enough so that it can tell
the authority what the authority may not want to hear, if we deem it in the best interest of the
safety of the people of the state. If that means ignoring the federally mandated time limits,
so be it. We are going to be bound by our relationship, the democratic relationship to the
people that we're representing here as citizens, so be it. That’'s not what the authority wants
to hear because they are mandated to work onto those timeframes and constraints.

And then the punch line, “I think we should be free to say, and this is tradition of New
England's folk wisdom. That’s full of beans and you better do something about it.” That
they weren’t willing to take on the assumptions that we built into the process. But they
saw themselves as exercising their capacity as citizens and actually highlighting those
assumptions, testing the appropriateness of it and revising both in terms of the actual
content but also in terms of the organization that this process took.

So you'll hear in that, | think, echoes of a post normal approach where the need for public
involvement is not only because of a general pressure on science where the public is
concerned but where problems don’t have neat solutions. At the time they were engaging
in this radioactive waste disposal that did not have neat solutions, where the phenomena
are ambiguous and where, if you looked around at the cases, you found that most of them
had developed in ways that were unanticipated by the very people who were involved and
where the techniques were all open to methodological criticism. And the debate then they
saw, this is the citizen speaking but it was very well captured by Funtowicz and Ravetz
discussion, enhanced by the exclusion of all but academic or official experts, they saw it as
their responsibility to wade into this debate and to bring into play their knowledge of local
conditions, which can determine which data is strong and relevant or at least be part of that
debate which cannot be the exclusive. They were unwilling to let be the property of experts
and where a keen awareness of how these general principles are realized in their backyard,
they saw as being a very important feature.
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Okay, those are the three cases, | have included this in the notes, | am not going to go into
it here, but this is a much more general case, here you can see Hilary Putnam talking about
the general organization of and about — if you want to know what’s right and good you have
to organize yourself in accordance with even around technical subjects with democratic
standards.

Now | want to move on to an epilogue and this isn’t the case really about technology but
it's very interesting. It's again a process where there is a conflict. In this case it was
between people who catch fish and people who were advocates for protecting birds. The
conflict develops because you can see catching fish in this case involves driving these
big vehicles onto the beach and the birds not only very small but there is no trees on the
beach so they live and reproduce in the sand and because they were endangered, these
vehicles were direct threat and this triggered a severe — a policy exist in the United States,
the Endangered Species Act, where it gave people the right to limit beach access to protect
these birds. But the person who was in charge of the park realized as well that these people
were their neighbors and that if she was going to be in charge of a park and have a harsh
implementation of the law that she would be fighting with her neighbors. They demonstrated
their political ability by blocking access for traffic to this whole area where recreation is the
center part of the economy and so they basically pulled the plug on the local economy and
thus got some action.

Now, many things are interesting about this case but | want to highlight two. The first is
something that’'s been part of the last two stories as well, which is that the group worked by
consensus. There was no voting and the commitment to consensus had two implications
that | think are very important to consider. First now we are talking about the details of
organizational design, right, not the broad process but this is turning in this case but in these
other cases as well on that. The first is it creates a commitment to listen because if | just
disagree with you and you disagree with me and neither of us is really listening to another,
we’re engaging in what sometimes called a dialogue of the death. Then we’re not going to
get anywhere. So the only way we’re going to get anywhere is by acknowledging that the
other may have a point and that we need to at least engage enough to see that. The other is
that it engages a kind of pragmatic, a practical commitment to try to craft together some kind
of step, some kind of plan that would meet both of our concerns, recognizing they both may
be legitimate. At least we may not be able to tell still, that we will be finding out by acting.
So that’s one that the details of the process matter and here this consensus rule really was
important for transforming the discussion from a destructive one where at the beginning
these people could not be in the same room with each other, the behavior was beyond
uncivil, it was one step short of physical violence, to a situation where at the end.

This is the second point | want to make. The fishermen but also the advocates and the



people on the other side were experts from | ..
the national government, from the state :?'*fé
government, from large nongovernmental
organizations, so it was a very diverse
group. 23 organization representative
around the table. They built into the
conclusions, their own recommendations,
that were taken forward is the new policy
that if they realize that they were making a
bet, they were making a guess about how
the fish and the birds were going to behave in the future. And that might not be the case.
They couldn’t control them and so they did two things. They built in — they gave with triggers
emergency powers to the administrator of the local part, the district in this case, to implement
action if the data suggested that things weren’t working out as they had planned. But that
was contingent upon then that administrator also reconvening this group to revisit the new
evidence and then to revise the plan in light of it. And the interesting thing as how they
moved from this very deep controversy, really hating each other, and of course never talking
with each other that goes along with that to a situation in which they really moved toward
something that | think starts to approximate what we think about as adaptive management.

And in that way, | think we get some insights and this is the final slide, about what this box
looks like, and what the kind of design features or the features of a process that would
work in this kind of situation and | think many of the ones who are talking about are down
here. The first is that the opportunities for engagement be democratic. By democratic in
these cases | mean that the people who set the rules for the organization of the process
where the people who are involved, it wasn’t imposed upon them from the outside but they
actually created the rules. This wasn'’t just local residents, it was local residents, it was
experts from the government, it was experts from NGOs, it was a variety of people but they
actually created the rules that they were going to have to live under and that they felt were
responsive to the challenge that they face. That's what | mean by democratic opportunity.

Second that it created an opportunity to share sources of insight, experience, knowledge but
also doubts. Doubt in these cases | think is a rare commodity and one we actually should
price much more than we do. People are concerned about what’s going on, about what
might happen and these sources of doubt often are crowded out of these debates because
we can only express conviction. This democratic opportunity that they created allowed us
a space to actually to discuss, to engage the doubts people had and finally what they did is
they started to reason, design, revise and eventually act together. Thank you very much.
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Masaru Yarime : Today, | actually invited some students and also working with my
colleagues, so | think | should try to speak in English although | can speak Japanese much
better than my English. Thank you very much for this opportunity. Currently | am working
for the STIG program at the University of Tokyo and also this may adjoin the UCL new
Department of Science, Technology and Engineering and Public Policy. And today we have
the head of the department Dr. Jason Blackstock. He is going to talk about that program in
more detail. But somehow [ think this is a good opportunity to try to strengthen and expand
the cooperation between similar programs in different places. | think we could try to utilize
these kinds of opportunities fruitfully.

Somehow my talk is a bit different from the previous speakers in a sense that my work on
these is more on innovation studies and economics and policy studies of technological
change and innovation. | think the challenge is how to integrate these different kinds
of, in a way, epistemic background together to address the complex issues in science,
technology, and innovation. As you might know, some of the recent trends in science,
technology and innovation policy, the first one is this innovation, how to encourage
innovation because of the stagnation of growth since the oil crisis and then coming to the
university industry collaboration triggered by the federal act in the US since 1980s and
then the similar legislation policy introduced in Japan since 90s and also in other OECD
countries. Particularly the emphasis is given to intellectual property rights and legal issues,
and corresponding to that there are many changes in the legislation, regulations about
university and also the status of university which now has become independent entity from
the government. Basically how to encourage university-industry collaboration has become
critical issues and still is a very important issue.

Then the second trends | identified is this societal term in a way, so these grand challenges,
societal challenges, | think in Europe and also in the US this grand challenges is used and
probably if you are a native speaker in English, the grand means something important,
great, some kind of connotations. But in the case of Japan, we normally use these societal
challenges, social challenges. As far as | understand, they are somehow trying to say
something similar and then the background is that this increasing importance of societal
issues which are not necessarily dealt with properly by private actors, so environmental
issues, energy security, public health and poverty. Then these agenda has been addressed
in many governments and also international organizations like OECD and other.



Just this is one example addressed by US National Academy of Engineering. They identified
14 grand challenges including environment, energy, health, server security and these kinds
of issues. Also the UCL probably Jason will talk more about this one but the university as a
whole tries to identify some key areas as grand challenges and then knowledge expertise,
findings accumulated within the university should be integrated together to address some of
the key societal challenges or grand challenges.

At different levels this agenda of how to deal with grand challenges and having impact
has become very important and particularly in the context of UK, this research excellent
framework which has been introduced recently explicitly mentioned that the reach and
significance of impacts on the economy and society and culture. It has become very
important criteria for evaluating university, so that this has been one of the backgrounds
why the whole agenda of impacts utilizing science, technology and engineering into making
impacts in society has become very important challenge. And this sustainability which
includes all these kind of issues and then in this case also grand challenges include some
of the more traditional, conventional components forecast observation but at the same time
how to encourage innovation has become the key issue. Then in this case we need to
integrate social science and natural, technological areas.

Perhaps this is just very simple solution but probably what we are trying to address is
something going beyond the traditional dichotomy of basic research versus applied
research. What we are trying to address is something called Use-Inspired Basic Research
or Application Oriented Basic Research or Solution Oriented Basic Research. This is also
applicable to sustainability science which | have been working.

And then coming to more into university, this is just one graph which shows that the relative
importance of government laboratories have been somehow decreasing in the sense
that university’s role has been increasing, so this also invites some question about what
should be the function, role of government laboratories in the background of this increasing
potential of university research. So this is also the huge issue for many countries including
this country and also the US where the military research has been so dominant in the past
but then how to redefine this national laboratory is a big challenge.

Then just coming to the evolution of university missions and then what we see in recent
years is this kind of emergence of entrepreneurial university which primarily focuses on
economic commercial applications. That has been introduced in Japan by changing
regulations, registrations about science, technology, basic plan, and also the university
operation. But then there are some criticisms and concerns because of this primary or
exclusive focus on commercial applications creates some problems. Probably what we
could mention here is the two types of dilemmas as individual scientist and also systemic



level at the innovation system.

Individual scientist means potential tradeoff between basic research and commercial
industrial application which is somehow summarized as patents or papers. Then we could
do a kind of sociological analysis of this, how the individual scientist can allocate their
time and energy between the two. In the more systemic level or societal level, we need
to consider kind of institutions which are appropriate or relevant for what could be called
republic of science which is | think the Shibayama-san mentioned that more classical
argument about the transparency, universality of these kinds of norms and concerning to
science and at the same time we have this importance of enterprise of technology which is
more commercial entity property oriented kind of activities.

Then coming to the third challenge, the third transformations means how to somehow
address both at the same time research, education and societal contribution. Then that
what we need kind of preliminary study started about 2 years ago or so trying to assemble
some of the cases of how university stakeholder platform formed and operated to address
innovation for sustainability. Some of the questions, this is still ongoing and we haven’
t yet found very significant answer yet but what kind of activities are important, what kind
of incentives are important and what kind of outputs, impacts are made through this kind
of activities for addressing societal concerns through these stakeholder platforms. So
somehow we try to identify some of the key properties although this is very simplistic and
somehow kind of exercising typology in these different kinds of activity. This is just for
example, depending on the nature of universities, the nature of activities previously different
and then some key examples which is undergoing in the case of University of Tokyo and
then some of the functions we identified, the vision creation and also target identification and
then scenario making and also at the same time data collection and individual technological
development which are more conventional approaches and then impact assessment and
legitimation in society. These kinds of activities somehow could be addressed by using this
innovation platform and then some of the issues which | mention at the end of my talk.

Again that still there be tradeoffs between basic research and these grand challenges or
societal challenges, particularly very pure scientific investigations and obviously that when
you try to emphasize societal challenges the resources with somehow shifted from this
conventional areas to these areas but then what are the impacts, implications of these
societal turn in science, technology and innovation policy. Also integration in practice means
that | think somehow today many speakers raised this risk assessment, risk management,
and kind of joint fact finding. | think this is very, very important but somehow innovation
also comes from rather a small scale incremental type of activities, so how these kind of
activities can be linked to risk assessment, management type of argument, which are |
think appropriate for rather big issues, GMO, nuclear, but at the same time innovations are



happening at a daily level and incremental manner. Also methodologically speaking, today
we have discussion about STS, framing, value issues, normative issues, and also sociology
of science, | think Professor Shibayama examined behavior of scientist and also somehow
close to my background which is industrial organization, innovation studies which is more
about corporate strategy in the social structure, so market, the mechanisms and how these
kind of different streams of intellectual traditions can be integrated methodologically.

Again the challenge is how the papers, patents and policy advice could be integrated ideally
and how to deal with this the institutionally different spheres of public, science enterprises
technology and community of practice.

So these are just questions | don’t have answers but hopefully by increasing, deepening
our collaboration internationally including University of Tokyo and then UCL which will be
addressed by Jason in the next session, so | hope that this will be a very good opportunity to
start these kinds of discussions. Thank you very much.
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Michael Rogers : Thank you. A very fascinating presentation by David and I'd like to ask a
question about building consensus. It seems to me that in many policy areas you are faced
with enormous inertia to change from the status quo and the only organization | know that
has been successful in consistently seeking and obtaining consensus is Codex Alimentarius
but it seems to me that many of the areas that you mentioned obtaining consensus requires
remarkably effective chairman and | don’t meet so many people who are able to do that.

David Laws : Two things that | hope to respond. One is that just to be clear that domain
of consensus which is the question, what do we do here and it is not broadly what do we
do and | think that matters because that’s a little more practical domain. There is a kind of
scope for negotiation really in working that out, but the other thing that — | guess the implication
will be — so how do you get there. That is a feature of kind of practice that in which the key
features of the people who lead that. They work for the parties so they are not hired by —
they may be paid by the government but they don’'t work for the government. They work
for the group of actors as a whole and at their behest. The rules, as | said, are that they
come forward with that so the people, by getting access to that, they also start to become
responsible to each other and for the outcomes. So usually it’s the parties that produce
the consensus with the help of the person leading. But that person leading is really trying
to help them develop something that’'s informed because they don’'t want advice that’s just
something that they can agree upon but will really stand up, and stand up to a broad social
scrutiny.

That scrutiny is brought into play because if you have to go back to your group and | have to
go back to my group, we have to do that along the way; otherwise we reach an agreement
and then we go back and they say, “Well, we are not going along with that.” So I think it's
partly the organizational setup and then the chairman or the — it is not really chairman in that
case but someone facilitating, mediating, doing something more like that is really working to
try to help that group build up through a sequence what that is and then the methods for that
are what we can discuss those they become a little bit of discussion technique. Does that
address? But it has to be given specific meaning. What this shows is now what consensus
means in general but what this group said consensus was going to mean in addressing the
problem that they faced. They wrote that and then had to live by the commitments they
made which included provisions for revising this, who could revise the rules, how can you



parties enter, all those kinds of things. Those were the rules they made and so you get
down to the details of the institutional design.

Michael Rogers : This is a question for Masa. The panel took up stakeholder consensual
risk governance and by implication effects on innovation. So all of David's examples were
local, right?

David Laws : Yeah.

Michael Rogers : Right, all of them were local and the question here is that if you take
lessons from David’s discussion and then turn to national issues where there are concerns
of a risk and how you address the risk will affect innovation. What lessons do you take form
David’s presentation on local to the management of risk, seeking if not consensus, at least
a little more understanding at the national levels? And it's a question to both Masaru and
Masa.

Masahiro Matsuura : Maybe | should respond in English because that will be easier. You
are asking how we can extract lesson or interpolate lessons from the local practice to the
national level. Right. Well, many of the cases | have been dealing with is more or less
in a local small islands or community, fishermen community but if you — one of the major
differences is at the local level we can easily identify stakeholders or key leaders that we
have to define. And that's going to be in the negotiation mode. They try to strike a deal so
that they can live together as a community, right. But at the national level, community is so
dispersed and sometimes it's hard to identify who the stakeholders are. In some cases, like
the debate about gun control, we often use the case of this gun control in the US, so some
people believe that people are allowed to have guns and some people say, “No, we shouldn’
t have a gun.” It's not much matter of negotiation, it's more about what the society should
be like and it's not much a matter of negotiation but it's more about matter of deliberation
and what the citizen ought to be, rather than "you being this, | being this, let's make a
trade." So at the national scale of the level may be negotiation framework doesn’t work and
maybe more of the deliberative framework, maybe not just bringing in representative but
rather picking up randomly sampled population of the individuals. So maybe | think that the
difference in representation which actually David has written a chapter about representation
in The Consensus Building Handbook, maybe that one.

Masaru Yarime : Thank you very much for very, very important question and to be honest
| don’'t have answer at this moment but probably at the level of very small-scale regional
initiatives by university then it might be possible to try to bring all the stakeholders involved
and then try to put them together at the same physical place or opportunities and then to
have kind of discussion or negotiation but if you go up the scale at higher, the city level,



national level, international level obviously that it's impossible to bring all the stakeholders
onboard and then having a direct discussion with them so somehow you need to have
some kind of representatives and obviously there should be some political implication of
who should be in, who should be out and how to pick up the right stakeholders. But in
my presentation actually | didn’t talk anything about the latter half of my prepared slide
and which is about phosphorus management and in this case it's based on material for
analysis which is national at the same time global. Then by using this kind of some common
understanding of how materials flow through different stakeholders and then to try to identify
who are the main important stakeholders, own the material flow analysis so that you could
pick up some of the major ones and then to try to bring in at the national level.

In the case of phosphorus, we created a national platform by inviting some of the major
players from different sectors, the agriculture, fertilizer industry, governments, and also the
NGOs and also trying to bring link to the international global level platform which is emerging
by linking Japanese, European, American platforms. In this case, | used this platform
which is not so clearly defined in my talk but somehow some kind of arena where the major
stakeholders can bring in, at least to know each other to share some of the knowledge, and
in this case some of the basic data information about material flows and some impacts. This
kind of information could be a basis for creating a platform and then bringing in some other
major representatives come together. Although it takes time to have the honest and also
frank discussion among them but | think this is just one of the examples of analyzing the
platform and also implementing the platform, in a sense that a lot of universities such as also
now doing, combining together this analysis as a researcher and also practitioner by joining
in this kind of initiatives at the same time. So this is kind of one example which the university
could be engaged in this societal challenges.

WH: BZICDavidDIXYRT, 2Oty yayvidEdHlcWwEBWET,

David Laws : Just two sentences, because it's an important question. One is | think, one
design consideration could take as it was that if adaptation involves reframing and these
cases involved that then what features of the case lead to that and there | would say it was
the diversity. The actors, they didn’t share perspectives, they didn’t share the assumptions
and a set of institutional rules that require them to confront those differences and that led
them sometime to come to surprising results not one win, the other lose, but it’'s something
new emerging. The second issue that your question raises is also then what might the
institutional design question of how local and superlocal or higher level might be related in
some kind of more articulated design that doesn’t assign a problem to one level but actually
where problems move across levels and that could be a key feature.
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Jason Blackstock :  Konichiwa. First, let me begin by saying arigato gozaimasu to Yarime-
san for the invitation and to Matsuura-san and Shibayama-san and of course Shiroyama-
sensei for the invitation and the opportunity. Over the past couple of days, | have had the
pleasure and the opportunity to get to understand a bit more about the STIG program and as
Professor Shiroyama had mentioned the STIG program is now 2-3 years old which makes it
almost twice as old as the program that | will be talking about at University College London,
the Department of Science, Technology, Engineering and Public Policy.

Much of what | will talk about today, | have actually been editing my talk quite a bit over the
last couple of days as | learned more about the program, the STIG program and also due
to other meetings that Masaru was kind enough to organize about the context within Japan
to try and draw out the most important aspect. What | am going to talking about is the
central mission that our departments at UCL is attempting to accomplish and some of the
mechanisms that we are trying to build in order address many of the things that have been
discussed today. The innovations going on at the University of Tokyo in this space are very
related to the sorts of programs that we are building.

Our core mission in the department is summarized here and | will just read it out briefly,
to support and improve how science, technology and engineering knowledge is mobilized
in support of public decision making around the world. | will talk in a couple of moments
specifically about what we mean by knowledge mobilization and why we believe that’s an
important aspect. But there are three pillars to the work that we are building, education
program, research program and a policy institute that | will talk a little bit more about and
because the design of the policy institute goes very much to the heart of how we begin to
build bridges from the academic community and the research that we do in this environment
and all of our science, technology and engineering knowledge and the public decision
making environment, the policy environments. Now, these are all just to draw a bit more
of a connection to the STIG program now so that we can talk later about the international
collaborations that are possible. The STIG program, | just drew these figures from the STIG
website but at the core of STIG is this concept of the education, research programs being
interconnected, they are very much the same as ours, but over the past couple of years at



the University of Tokyo there is also a program which | came to know over the past couple of
days PARI, the Policy Alternatives Research Institute that has very strong connections with
the policy community in trying to link between academic knowledge. And that’'s very closely
related to the policy institute that we are trying to build within our program.

Now, before | start talking in detail about these programs | want to talk a little bit about our
motivation and how we are thinking about the interface between STE and public policy and
why we think about it the way we do. We have been talking today both about innovation
systems and the importance of science, technology, and engineering in innovation in the
R&D drive, but also about the public sector and public policy implications of a lot of science
and engineering and both of those are very much at the heart of how we think about this
interface, what we are trying to build at the department. So, to begin with for the rationale
well we have talked quite a bit about innovation and the opportunities of innovation to deal
with science and technology problems. We cannot forget that when the governments are
paying for so much of the R&D, they are doing so because they expect there will be a benefit
to society in terms of economic growth and prosperity.

Now, this is just a simple slide to illustrate that that since 2008 in the financial crisis, after the
financial crisis when governments were slashing budgets across the board one thing they
did not slash but rather increased investment in across most of the OECD countries was
investment in research and development with the expectation that this would help reverse
the trend within the economy that had come about due to the economic crisis. You can see
that from 2008 to 2011 the grid in blue, there is increases almost across the board for all
countries in the investment with the rationale that the more investment in R&D, the more
economic growth will be returned at the end. Now, in the title of our department we do not
have the name, the word, innovation that is something that is within the STIG program but it’
s not explicitly something that we put front in the center but that doesn’t mean it's not there.

One of the important rationales that we have is a belief that underpinning a successful
innovation ecosystem needs to be the reliable mobilization of STE knowledge into both
legislation and regulation environment to enable the environment in which innovation can
take place. The examples earlier on by Professor Oye illustrated quite well the value for
— an adaptive governance approach of having good mechanisms that bring in technical
knowledge from the examples that he raised, biotechnology and pharma, the importance of
having good relationships with government so there can be learning mechanisms. Without
strong relationships between the STE knowledge foundation and the regulatory environment,
there cannot the sort of enabling ecosystem that can support the adaptive governance
and adaptive planning that Professor Oye was outlining. So our belief is what we are not
focused particularly on for example policy for R&D budgets, we are very much focused on
enabling environments in what is necessary in terms of those knowledge system to support



the innovation ecosystem.

Now, of course there are all of the other challenges, many of which we have talked
about from infrastructure, to energy technologies to communication technologies where
governments are heavily reliant on their ability to get knowledge from the Science,
Technology and Engineering, the STE communities in order to understand future trends.
Thanks to Yarime-san, we had a meeting today with the Science, Technology and Innovation
Council Member at the cabinet office, Professor Harayama and we spoke about the value
and importance of future’s foresight and horizon scanning around these sorts of technology,
across the whole array of technological arenas, because of the importance of these changes
that the changes in technologies for governance process is going forward. Now, this is
equally true when we start talking about the international context. | am just going to draw
a few examples that relates to work that Yarime-san and myself do in the sustainable
development or sustainability arena.

In just 2015, this coming year, there are three crucially important frameworks, international
frameworks being negotiated or re-negotiated ranging from the setting of the sustainable
development goals, building off the Millennium Development Goals, the Hyogo Framework
for action on resilience and planning for disasters and particularly natural disasters and
preparation and of course the UN convention on climate change.

Now, all of these represent the sort of brand societal challenges that Masaru had mentioned
and the second motivation and rationale for how we are structuring our programs is based
on the fact that STE knowledge mobilization enables our societies to tackle this grand
challenge. Many of the conversations earlier on that we had from David and from Michael
and from Ken, all dealt with issues of credibility, legitimacy and salience. Now, | don’t have
time in the talk to go into that framework in great detail but it's a framework that colleagues
at Harvard such as Bill Clark have developed to think about how we engage citizen
perspectives, the importance of having conversations that encourage the legitimacy of the
knowledge, as well as the salience of the knowledge to make sure that it is both engaged
with the concerns of society, but also relevant to the issues upfront. This is very much at the
heart of the sorts of programs that we are attempting to build.

Now, the other piece of background information which is quite important is if this is our
framework the one thing that | should say | well, these are principles that are guiding the way
in which we are shaping our programs, they are also hypotheses. When Vannevar Bush in
the 1940s gave his speech and wrote the paper, “Science, The Endless Frontier,” he stated
that investment in scientific and technological and engineering research will create wonderful
value for society, but if you read that in detail, | do this with my students every year, you ask
them how does he say it's going to happen and he actually he doesn’t say how it's going



to happen, he just says it will, trust us, we will invest and it will happen. And of course,
we have a belief that strong investment in the infrastructure, the social infrastructure, the
institutional infrastructure and skills training enables the mobilization of scientific knowledge
within decision making, public decision making, will support both our ability to tackle grand
challenges and innovation ecosystems. Now the question is how? What are mechanisms?
What are the sorts of operational processes that we can use to effectively mobilize
knowledge? We heard some great examples earlier on about specific mechanisms. We
had some presentation in particular by Hirakawa-san, talking about different mechanisms for
public engagement for example, but all of these mechanisms or attempting to address how
we build, how we most effectively use our science, technology and engineering knowledge
within society. And the hypothesis underpinning these is that if we build these mechanisms
more effectively we will produce better innovation and we will tackle the grand challenges.
So part of the research program, these principles, these motivations also define the core of
our research programs within the department which | will come to in a little bit.

Now, alongside the creation of our department, or actually predating or motivating the
creation in our department is the fact that there has been quite an evolution in the landscape
in the institutional frameworks for the interface of science and public policy over the past two
decades. Particularly in recent years, we have seen the development, particularly at the
national level but also more recently at the international level of science advisors. We earlier
heard about Anne Glover, the creation of Anne Glover’s post a couple of years ago in Europe
is the European Chief Science Advisor, and the unfortunate disillusion of that post now that
the new president of the EU Commission has changed and has changed their mind.

Now, in Auckland, New Zealand, in August of this year, Sir Peter Gluckman, the Chief
Science Advisor convened a major conference called “Science Advice to Governments.”
Now, this pooled together 62 different countries, Chief Scientific Advisors or people playing
similar sorts of roles from around the world, both developing and developed countries to
discuss their practices, their mechanisms for doing it. That is actually the first time that that
network of Chief Scientific Advisors has come together at that scale. At present, the OECD
is running a study looking at how these networks work and actually professor Dr. Arimoto-
san and Dr. Sato-san at GRIPS are part of that important study, mapping out the institutions
that different countries have and the frameworks that they have. And more recently Ban
Ki-moon assembled for the first time last year the Science Advisory Panel to the Secretary
General of United Nation.

Now, the reason | go through these examples is even in the United Kingdom where the
science advisory system is often thought of as being advanced, we can often forget that
this science advisory system up until the middle of the 1990s consisted primarily of one
government chief science advisor and a relatively small office of support. It was only after



cases of BSE and foot-and-mouth and the government changed — realizing that evidence
informed policy making is a very important foundation for improving the way they dealt with
a whole range of issues that they began the reaffirmation inside the UK of the structure that
they use. Today, almost every government department in the UK has its own departmental
chief science advisor. That means there is now a network of science advisors across the
entirety of government but these science advisors are relatively new in their post, most of
the time these are individuals with strong scientific backgrounds who are put into the post
but without necessarily any experience in government or public policy. And there have been
quite a few examples of individuals coming into that post and within 1 or 2 weeks saying
something publicly that the minister had to take into the back office and say don’t do that
again. Partly because we do not have a large number of scientists and engineers with
significant experience in the public policy environment, particularly not at the senior levels
these days. The reason | go through and illustrate this is to say this is a rapidly evolving
context. We don’t have a lot of knowledge or understanding of what the best frameworks for
these are.

Now, let me just give another couple examples before moving on. The second examples
that I'll give are ones that where these are focused very much on advisors, there are
other systems that are focused more on knowledge synthesis or evidence synthesis to
provide a broad array of evidence to help support decision makers. It's not an advisor that
stands beside or behind the Prime Minister and gives advice but is rather a broad array of
institutions designed to summarize the evidence and the knowledge and put it forward. The
IPCC is one everyone will know about and | won’t talk much about it but we often forget
now that the IPCC is only 20 years old and at 20 years there is only now one other attempt
to replicate that IPBES which is focused on the ecosystem services and biodiversity, and in
that evolution from IPCC to the creation of this new entity, IPBES, they have started to think
about new mechanisms for stakeholder engagement for ensuring there is engagement of local
communities and the co-production of knowledge. So new mechanisms are being introduced
now in part because the IPCC is a fairly rigid process, while it was created 20 years ago
there has not been a very significant evolution of the structure of how it works whereas there
are a lot of questions about how we could do this better? Are there opportunities to design it
better? There is, more recently in the UK, I'll just use a national example, something called
“What Works Centers” and this comes out of the concept of making evidence useful. These
are a set of centers that have been set up across healthcare, education policy and a range
of other social policies, policing and crime, for example, with the objective of being able to
synthesize the information and provide advice to practitioners and to policy makers about
what the evidence says is the most effective course of action.

Now, these are experiments, we don’t have a good framework that says if you set this up
like the IPCC it will definitely work because as we know the IPCC has been very effective



at summarizing the knowledge around climate change but we haven’t solved the problem.
There are big gaps between the ability to summarize knowledge and the ability to mobilize it
into the public decisions to support better public decision making.

The last thing I'll just say on this to set the context is the fact that we've already talked a
little bit about city and local government, or city in local context and this should actually say
city, local or state in the context of the US because | just will go back to Ken’s example for a
moment when he was talking about the — or responding to the conversation about Ebola and
he was talking about the fact that actually there has been a travesty of some cities or states
setting policies about how to deal with healthcare workers coming back into the United
States from Africa which has been a disincentive for them to go out. One question would
be that right now those city and local governments are relying on national organizations like
the CDC to provide them advice, but there is one CDC and the CDC is understandably quite
focused on trying to deal with the Ebola situation itself. They don’t have time to pick up the
phone for every city official who wants to call and talk about the Ebola situation. There is not
that level of trust that is built necessarily when you look at a science advisory system and
you have a trusted science advisor standing beside the decision maker. So one big question
that we are looking at within our department is what would these sorts of institutions look like
at the city and local level from mobilizing advice.

Now, this is the context that has evolved over the last 10, 15, 20 years in many cases, and
it leads to some of the fundamental questions that we are trying to deal with in STIG, and
particularly when thinking about building capacity for effective decision making we think
about it, breaking it down into three separates things, much of which we have actually had
the conversation about already. First is the institutional structures. On the previous slide
| was showing two different models of one science advice, one evidence synthesis and
actually there are a range of other models. And | did not do justice to any of the public
engagement activities or the other type of adaptive governance activities, there are a whole
range of potential frameworks out there, but they are poorly brought together, synthesized
and examined comparatively to find out which institutional frameworks and which practices
would work better in which context. There is both the institutional level of how do you
structure science advisory systems or evidence synthesis systems but also what are the
practices that make them more effective or not. During the break Michael had mentioned to
David that in some of these context that David was talking about, it sounds like you need a
strong chairman in order to be able to make the sort of negotiations between different parties
work, you need some sort of a broker in order to be able to facilitate that and that's an open
question, | don’'t — we don’t — but there is a question of whether or not we can build up an
understanding of these practices to know when they will be more effective and why because
policy context around the world would like to have it. But of course in order to run the
institutions or design the institutions and implement the practices we also need huge amount



of skills. Going back to the chief scientific advisor example, we don’t have skills training for
science advisors who are plugged out of a laboratory and suddenly put in a government
department which operates just a little bit differently. When you start doing experiments
on bureaucrats they are not necessarily very happy with you, understandably so. And of
course as we focus on trying to understand institution practices and skills, this is for both the
science, tech and engineering and public policy communities. These are two very distinct
communities with their own drivers, with their own backgrounds and we need to look at this
from both sides.

STEaPP and actually STIG and PARI in the context of University of Tokyo are experiments
on the academic side but equally there are experiments like the chief scientific advisor
networks going on the policy side and we need to be aware of it and understand how they
map together, both of them together.

Now, in the interest of time, | am going to go through just very quickly some of the things that
we have been doing within STEaPP to begin to address this, to begin to map this out.

The aims are illustrated by our mission to educate current and future generations of
both scientists and engineers and policy makers at how to interface , to improve our
understanding of the landscape of this interaction through research that is coproduced
with policy communities. We haven't talked a lot about this today but this idea of having
a strong interaction between policy communities and research communities at the early
stages of research design is very important. This connects very well again with the sort of
adaptive planning approach that Professor Oye was outlining, this idea that you need early
engagement between policy communities and scientific communities so that you can identify
where there are opportunities to address some of the issues upfront and early on.

And finally in the policy institute, our goal is to develop and test models on how well this
works. We don’t want to just study the practices and the skills, we want to set up a living
laboratory that interfaces between the policy communities and academia, much like PARI so
that we can run the experiments and understand better how these models work in different
environment. One key issue that Masaru had identified though is there are challenges with
the cultures and incentives that exist within both public policy decision making and within
academia. As an academic | have to publish papers, if | don’t publish papers | am not
going to be relevant and | am not going to be relevant to my community, but those papers
are judged by my peers of scientists, they are not judged by policymakers, whereas from a
policy context the ability to address the issues day-in, day-out that are coming so fast and
furious is the key driving force and the tensions that exist there manifest throughout all of
these aims in these goals and all of the programs that we are trying to build. This could
itself be a symposium that we could talk through and they well be worth doing that to try



and understand how the cultures and incentives misalign at times and what we can do with
building the institutions between them.

Within our education programs, this is an array of our education programs and I'll skip
through these relatively quickly and not talk about them in any detail, but we have a core
focus on experiential learning and the focus on experiential learning is based on the idea
that you can’t learn to do this interface from reading a textbook or from having a lecture.
You can only learn about this interface, you can only learn about policy communities by
having the experience, you can only learn about trying to engage and mobilize science,
technology and engineering knowledge by actually engaging at that interface. So things like
our Masters of Public Administration program which is brand new this year, it is an MPA in
science, engineering and public policy. The students have as part of it one-third of their time
at UCL is actually spent working with a real world policy client, this is the World Bank or the
department of energy and climate change so that the students have the experience trying
to broker between academic knowledge that they are able to get from within the classroom
and from within their advisors and the policy environment itself. Part of that is to build up the
experience of the next generation who will therefore have the ability to move back and forth
and run some of the engagement processes or the dialogues that are necessary so that they
develop the skill sets, but part of it is also because students can become are often more
able to willing to break down some of the incentive barriers or some of the cultural barriers
between the two environments in order to effectively mobilize knowledge. The students
themselves can be very valuable vehicles of change and we do this across not only the MPA
program, the graduate program and this is just the details of the graduate program | am
happy to talk about that in more detail. We are also launching a doctoral program in order
to do very similar things. We have a Ph.D. program which is for sort of future academics,
we are also launching a Doctorate of Public Administration which is for people who are
practicing in policy environments to come and spend half of their time, not all of their time
but half of their time within the academic context to be able to get a doctorate of practice
effectively at mobilizing this sort of knowledge of this interface.

And we’re also doing it at the undergraduate level. We run a program which is entitled “how
to change the world” that was my dean’s idea to call it something that ambitious, but in this
program we have over 500 students for a two-week intense program where a whole range of
real world organizations present challenge problems to the undergraduates and they work in
small designed teams of five or six people for a two-week period to come up with innovative
ideas to address those challenges. And from the first year alone when we ran this, we had
a range of these organizations saying can | do this again next year and would you mind
sending some of those student groups to us to present the ideas, because the students even
at this undergraduate level can be very effective mobilizers of the knowledge into a policy
context where they are facing challenge.



I'll skip through the research because essentially the research builds very much off of
this framework of institutions practices and skills across both communities and just briefly
say that the goal that are range of research groups emerging such as science advice to
find broadly risk and innovation leadership, etcetera. And of course Masaru had already
mentioned the fact that at UCL we do have these topical grand challenges, human well-
being, global health and within the department we are attempting to ensure that we have
a metric structure where when we begin to look at these practices and these institutional
frameworks and skills we look at them across a range of different topical arena not just
local, national and international but also across sustainability, urbanization, development,
humanitarian response so that we begin to develop a map, a comparative map of where —
in which context do these practices become more effective. Ken’s questions earlier about
how do you take engagement practices at the local level and scale them to the national level
are exactly the sorts of questions that we want to ask for a whole range of processes and
equally that sort of the inverse question of how do you take a national level CSA process and
scale it down to a local level. But of course the answer may be different if you are talking
about sustainability versus development, whether you are talking about a developed country
context or developing country. So having that comparative framework is quite important.

And the final thing in terms of STEaPP to talk about is the policy institute. | am not going
to talk in detail about what we’re doing here but when | explain this, when | was originally
developing the framework for the department, | went to my dean and he is a dean of
engineering, he is a computer scientist by background and an engineer and he was saying,
“Well, what is this thing? | understand education, | understand research but tell me what
a policy institute is and tell me how are you going to staff it?” And | responded to him by
saying, “Well, in engineering you have big laboratories, right, you’'ve got big workshops and
laboratories and you staff them with technicians, you staff them with technicians because
oftentimes if you take a professor in there, the professor doesn’t have time to maintain the
equipment and you need that technical expertise to be able to help with mobilizing that
infrastructure in order to deliver the value” and he said, “Ah, yes | understand that” and |
said, “Well, take another example. When we look at the interface between university and
business and private sector we build things like business development and technology
transfer offices that have become very effective in the last 30 years at building relationships
between private sector and university.” He says, “Yes, | understand that as well.” And the
question that | posed to him is “Where is the equivalent on the public sector side?” And
at the heart of the policy institute became this idea that we need a team of policy officers,
non-academics who aren’t motivated by or managed or driven having to publish papers all
the time and people who have significant experience both in policy and in the academic
environment in order to act as the knowledge brokers, in order to act as the interface, the go
between , just like chief scientific advisors in the government have become a bit of an envoy



out to the science community to help bring
knowledge in, this sort of role and again
this is similar in my understanding to what
PARI has emerged into, it becomes an
interface of the university reaching out with
its knowledge to the policy environments to
support them.

Now, there are lots of questions about
what should our programs look like
across, executive and professional education, policy consultancy, etcetera but these
are questions that we want to address in an international context. So the final point that
I will make connecting to what Yarime-san had said is | believe there is a need for an
international academic network, there is already the beginning of emergence of things
like the international CSA network, chief science advisor network and other international
conversations like the IPCC but if we can begin to build networks between places like STIG
and PARI and STEaPP and others in other parts of the world, we can begin doing more of
a comparative mapping of understanding the institutions practices and skills that are more
effective in different environment. We also can look at how we are trying to education both
the scientists and engineers of the future and also current generation and the same on the
policy side and compare best practices and look at the opportunities to compare curriculum
and compare examples and compare case studies, symposiums like this or wonderful
opportunity and | am hoping we can do more in collaboration.

And finally there is the sharing of best practices between these sorts of policy institutes,
things like PARI, things like the STEaPP policy institute and hopefully 15, 20 years from now
the interface between academia, between universities and their policy environments are as
well developed as the business development and technology transfer has become over the
last 30 years. There will always be more we can do and learn but the more we can share
the best practices, the better. And finally we set up the department last year on August 1st,
2013 and there were three of us at that time, we have now grown to be — this is not even
all of us anymore because it's out of date by 2 months now, but the team has grown quite
quickly and | have the distinct honor of working with such tremendously brilliant people and
their support has been invaluable. So with that | will say thank you very much for being
here. Thank you.
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David Laws : Thank you. [I'll try to address maybe Dr. Matsuura. | think there are two
important things, one was an important piece that Dr. Matsuura identified in his presentation
and | think it captured the kind of state-of-the-art which is that this is a process of interaction
between stakeholders of various kinds including people from the world of science.
Previously they were viewed as servants but that for reasons here outlined quite well | think
that doesn’t work either but then the idea is that — and remember this developed out of
situations where there was some need to act, something had to be done, right, and that the
thinking is that that is best informed by an understanding of what is known and also what
is not known. And that people act in light of that and being willing to share that uncertainty,
doubt in that kind of diverse group is the idea so it’s not that it only can be applied when



knowledge is certain but exploring that in a kind of diverse setting with diverse actors who
might challenge one another’'s assumptions and who share and need to act is what defines
joint fact-finding. It's not to hide uncertainties, nor is it to overburden us, but to understand
them in relationship to some situation that creates a need to act.
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In other areas who had fights. There was a huge fights over particulate matter, PM2.5 and
whether and how a Harvard study should serve as a basis for setting a tough standard. And
industry didn't like it. The Harvard guys said we're truthful. People were... the nasty fight.
In this instance they turned to a third party organization that both sides of the controversy
agreed to fund, the Health Effects Institute which did an evaluation, which was ultimately
accepted. The last example. This is actually one that | mentioned in my presentation,
where there are very intense fights over the effects of synthetic biology on environment.
The parties to the conflict, NGOs, civil society, the leaders of the movement actually kind of
opposing, the firms that were doing the work, the academics that were doing the work, and
the environmental scientists and EPA did not agree on what the policy should be. But they
agreed on what they needed to know more about and they again sought public funding with
open access to the results. So, you look at these three examples and what | find that they
have in common. This really resonates with many of the comments referred today is that
the open acknowledgement of uncertainty, the open acknowledgement of what is not known
is often a critical first step towards constructive engagement with issues, but it requires a
degree of honesty which is hard to come by in public policy but is not without hope.

WHE: SORA> KL T, Uncertainty Z58%2% & WSEEICEAL T, ERENESEINWA
W55 Uy WEKT DY,

Michael Rogers : Uncertainty is a very loaded word. | come from a physics background
originally and | got very deeply involved with the evolution of the European Unions’
precautionary approach which is based on uncertainty. Yet there is always uncertainty, so
there has to be some sort of balance here and it seems to me that many of the essential
problems we face are caused by a misunderstanding of what uncertainty means. For
example, most of my friends and colleagues in the nuclear business will tell you there is
no uncertainty in disposal of radioactive waste. It's a simple technology which has been
around for about 20 years which we could deal with tomorrow if there wasn’t an enormous
misunderstanding they would say about uncertainty. So | think the real problem comes
down to how do we move forward from this impasse between public understanding, public



trust and this predication of regulations based on some sort of uncertainty. It's easy to say
but it's not getting us very far.

Michael Rogers : One rejoinder, | completely accept what you say. It is absolutely a major
problem and how we move forward is really not so obvious but the other problem that there
has been an enormous misunderstanding between hazard and harm. For example, in
European Union jurisdiction, and pressure from the Denmark, to actually label nickel-based
compounds as being essentially harmful whereas in fact most nickel-based compounds
are products which cannot ever reach the human consumer and so they are trying to base
regulations and public understanding on the basis of uncertainty in hazard rather than
uncertainty in the risk seems to be another real complication in this field.

WHE: TAEYRSABBLWULET,

David Laws : | think it's also worth noting in what Dr. Oye said about how understanding
accumulates in these areas. If you take for instance the understanding of let’s say
environmental health diseases, much of those — | won’t say most because that’s always a
controversial claim but many important cases developed out of case orientations that were
originally outliers and were marginalized. It was only when those cases became identified
and then they led to a broader exploration of what the issues were, what the system was,
that we got an understanding of kind of etiology of these environmental diseases. So
it wasn’t a top-down understanding. It emerged from case specifics and often were the
procedures in place marginalized the very symptoms that later became the core of the new
understanding.
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Jason Blackstock : Arigato. Just building off of Ken and Michael’s points, | think one of
the things that has struck me with the diversity of cases that we looked at today but also
thinking more broadly, of a range of them is there is — and Ken you already sort of alluded
to this that even the solution of focusing on
the uncertainty in the science will work in
some cases but not others. In other words,
there is no one-size-fits-all mechanism
or framework to deploy and | think one of
the things that |, you know, from my focus
on climate change for example. Climate = 2
change is an area where it's not a debate
about the uncertainty though | imagine




extent in that one it is very much, you know, just like GMOs. There are other value systems
that are engaged. There are other issues that are engaged in that context. One of the
stories that | always used to illustrate that is in the early part of the 1990s, or even late ‘80s
and early ‘90s, when climate was becoming an issue, the problem of climate change was
presented hand-in-hand with a solution and the solution was a global carbon tax and that
was based on previous experiment with sulfur dioxide and other systems that have been
used. But in that phrase global carbon tax are two words that the Republicans hate, global
and tax. They have come to my head at that time: carbon was neutral but my hypothesis
is, had the solution presented at that time been local carbon entrepreneurship actually the
Republicans may well have found that a perfectly acceptable framework. And so it was not
the science of climate change or the issues of the uncertainty about science that the political
situation revolved around. It became an attack on the science based on the fact that the
proposed solution was in fact an anathema or a threat to the political values. This is where
it's a situation where the types of mechanism. So we have seen recently things like the
proposal of Roger Pielke, Jr., the model of The Honest Broker. If those of you who have not
read his book, he suggests four stereotypes of different ways of that scientists can behave,
and the honest broker is the scientist who presents only the facts and steps back and is not
engaged, of course that has not worked very well in climate at all. In fact it seems to be a
straw man that fails routinely, precisely for many of the reasons that David and Michael and
Ken have raised in their presentations that just presenting the facts and stepping back does
not address whose facts, what issues are taken into account from the local perspective.
And so overall in my mind this push is very much in the direction of can we create not just
research that looks at these individual mechanisms but actually starts to do the comparisons
across these cases and look for those more general, databases of here is mechanisms and
here is cases they have been effective and how so we can begin to do that comparison and |
would hypothesize that that might be a very interesting international collaborative project for
the sort of network we may be able to begin building.

David Laws : Very briefly, but | would just highlight that. Resolving the controversy at the
policy level is not resolving the controversy that you get agreement that there is climate
change. We need to do something and then you start to act. So you plan then to raise the
issue in the Netherlands, the big inland sea wall to deal with the projected climate change
and all of a sudden local controversy breaks out. The uncertainty comes right back into play
because why do you need to this here, why do you need to do so much, why does it need to
be so big, why do you need to do it now and that just gets recreated. So it’s not the end of
policy controversies, not the end of controversies.
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repeatedly referred seems to be very interesting. So the issue of the evidence is not,__,
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just evidence itself. How to frame the evidence, whose evidence he mentioned or, you
know, from the fourth perspective. So the issue of uncertainly also relating to that perhaps,
you know, uncertainty is not just about evidence itself, the uncertainty about from whose
perspective, you know. There can be many potential from which perspectives and evidence
can be build, so the interaction between the issue of evidence and reframing issue seems
to be very interesting. In the overall discussion today, first session rather focusing on the
evidence and how the regulation will be reviewed in the face of the new evidence. That kind
of framing is basically made, but in the latter part, especially the David’s part and you more
emphasized the framing issue rather than the evidence issue itself. So those seems to be a
little bit different, but actually those two sessions can be interacted to each other that can be
the potential area for the research | think, that’s the impression | had.

David Laws : This is extremely important point. It's what | written in my note so if | got
to raise an issue. But first of all reframing or framing is characterized policy controversies
in that way as being precisely those situations in which turning to the facts usually tends
to escalate rather than resolve the dispute right. So the idea that you are going to bring
in evidence and resolve a framing controversy is unlikely. But also if you think about and
whether you are talking in the policy level or much more local level, a kind of practice
perspective. People who work in these settings | think what you see is that if we are talking
about adaptation and reframing, we are talking about learning, right. But learning then — then
we have to confirm what learning is, what'’s involved in it, and it gets much more complicated
| think because you could say is that learning involves changes in behavior, right. But then
you have to look at what the behavior — the behavioral expression of knowledge it involves
and then that’s people having stakes on one part but that's maybe the easy part. The other
part is habits or professional practice, the context of institutional processes, organizational
routines and remaking that so learning then becomes not a new insight, an epiphany that
leads me to something but really a remaking and a remaking in a social context. So it's a
much more complex process and then how evidence and uncertainty enter into that | think is
something that bears the kind of research that we’ve been talking about where there is very
close tie between research and policy, but also between those two and the practice world in
which this gets done. And policy and practice then can usefully be disentangled from one
another to precisely raise those kind of issues.

WHE: HODNESTIVNET, BEZEZTHVLWWHR, Uerdh. BB,

Masaru Yarime : Well, just trying to change a little bit about the issue we are discussing.
The international cooperation mentioned by Jason, and this year | visited China for four
times and just a few weeks ago | was invited to attend trilateral Science, Technology and
Innovation Policy Seminar which was organized by Chinese Academy of Science and also



NISTEP in Japan and also KISTEP STEPI in Korea. We made out the presentations and
somehow the Japanese presentation in a way referred to the social dimension in public
engagement and stakeholders roles and also the risk assessment and also engagement of
the psychology [ph] for the studies and then to some extent Korea has also similar tendency
to refer to the social dimension but then in the case of China, at least as far as | had
impression that they are interested in benchmarking the US and then how to catch up with
US, publication, patents, innovation and that was the main concern and when we talk about
public engagement with these, the people in China, well it's not that easy to have a kind of
common understanding or common interpretation or somewhere the common ground and |
was also invited to give a seminar at the Sichuan Administration Institute which is operated
by the communist party, so all these students are local officials of the communist party in
different cities within the Sichuan province.

| talked privately with some of the people and then they say that their function is to just try
to interpret and translate what the central government says and then they just try to follow
what they say and implementation at the local level. So, in this case the public engagement
at this moment at least is not kind of priority. So in this kind of situation | guess in the case
of Jason, you have many students from different countries, in Middle-East and Netherlands
how we could discuss this public engagement and the consensus building, joint fact finding
in these kinds of environment? This is a huge question and | don’t have any answer to that
but | think when we talk about the issues like climate change what China will do will have a
huge impact and what increasingly China developed technologies and then we are using it,
in this case the developers or scientists, engineers and not necessarily sitting next to you, in
this kind of case how we could have kind of dialogue and discussion then, just want to pose
this question to someone.
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Hideyuki Hirakawa : | would like to raise question about or make a point about the
necessity to classify and make a typology of the problem based on which we need to classify
or systematize the response to the risk governance or some other governance issues.
For example, the International Risk Governance Council has made some typology of this
problem from the simple, complex and uncertain and ambiguous. Based on this kind of
typology of the problem, we can make a typology or systematize the response to the crisis
of risk issues. So, for example, today | talked about public engagement and necessity and
importance of public engagement but public engagement is not necessarily best way or
better ways to solve the problems.



Public engagement itself can raise the problem so we should find a way to find when the
public engagement is necessary or available and a good solution to the problems and
who can do it, who should do it and where and how and on what issues in which kind of
framing? So we have to systematize the response in terms of the public engagement based
on the classification of the problems. That is further our challenge in relation to the public
engagement activities, developments.
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APPROACHES TO RISK GOVERNANCE UNDER UNCERTAINTY

Permissive

* Allow innovation unless environment, health, security are clearly compromised
After-the-fact reaction if crisis materializes; backlash may limit innovation
Examples: Post-Fukushima nuclear shutdown, US stasis on gene therapy

Precautionary

* Limit innovation unless environment, health and security are clearly protected
Diversion of innovation to less regulated areas may heighten risks

Examples: EU on GMOs, US on stem cell research, German genetic data protection

Planned Adaptive

* Prepare: Fund research to inform priors on benefits and risks

* Discriminate: Foster initial applications with most favorable priors
* Observe: Harvest and process information from initial experience
* Adapt: Learn from experience and update/correct practices

Exemplary Cases Cautionary Tales
FAA-NTSB air safety NASA shuttle

EU TSE policy USDA BSE policy
EPA PM2.5 NIH FDA Transfats
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Collected Reports of the Panel on
Technical Evaluation of NASA's Redesign
Old 5tory - Richard Feynman on O ring failure of the Space Shuttle Solid Rocket Booster

New Story - NAS on NASA design process

1986 Challenger disaster

1986 Rogers Commission / Feynman

1988 NAS advised NASA to adopt dynamic testing
and experimentation process to inform adaptive
risk management system

1989 NASA ignored NAS, chose static tests of
safety without adaptive elements

2003 Columbia disaster
* Why did NASA reject NAS proposal? 9

Hationad Avademy Peosa

* Was adaptive experimental approach needed? Waskiagion. D.C. 158

EU TSE ROADMAP - STRUCTURED SENSING AND POLICY FEEDBACK

We have come to the stage that amendments of certain measures could be envisaged
without endangering the health of the consumer or the policy of eradicanng BSE,
provided that the positive trend continues and sciennfic conditions are in place.
Indeed different indicators already suggest a favourable trend in the BSE epidenuc =3
and a clear improvement of the situation in recent years due to the risk reducing |

measures in place. Furthermore, inspection reports indicate that implementation of =&
BSE requirements in the Member States has umproved. The mamn indicators are
presented m Charts 1 -3 of Annex 1.

CHART 1: EU BSE CASES 2001 TO 2004 CHART 2: EU BSE CASES BY BIRTH COHORTS
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US BSE SURVEILLANCE AND TESTING - WEAK SENSING

BSE TESTING Us JAPAN

PERCENT TESTED .05 percent 100.00 percent
TYPE TESTED sample of downers all cattle

prefectures <20 mo
national =20 mo
SCREENING TEST BioRad rapid reaction BioRad rapid reaction

OLD CONFIRMTEST IHc IHC + Western Blot

NEW CONFIRMTEST IHC + Western Blot IHC + Western Blot

BSE CASES 2 cases 20 cases

*IHC = ImmunoHistoChemistry 11

US BSE SURVEILLANCE AND TESTING — WEAK SENSING

[APHIS officials] justified their decision to not do
additional testing because the IHC test is
internationally recognized as the gold standard
of testing. Also, they believed that conducting
additional tests would undermine confidence in
USDA testing protocols. p iii-iv

US, Departrant of Aoriculters

Cobf o Imapatia Sarinal
Gl at Pl Risgicet

wlke

Audit Report

Animal and Plant Health Inspection Service
Bovine Spongiform Encephalopathy (B3E)
Surveillance Program - Phase Il
and

Food Safety and Inspection Service
Controls Over BSE Sampling, Specified Risk
Matevials, and Advanced Meal Recavery
Products - Phase N

The additional tests recommended by NVSL
scientists, but not approved by APHIS
Headquarters officials, were the IHC using other
antibodies (IHC testing using different
antibodies ultimately produced positive results);
IHC testing of additional regions of the brain
(the cerebellum tested positive); regular and
enriched (OIE-like) Western blots (the obex and
cerebellum tested positive); and variable rapid
tests (the obex and cerebellum tested po;;tiue
with two different rapid tests). p 33. =

Rapeiert Mg, S50
Jarazary 300




ELEMENTARY PRINCIPLES FOR GOVERNING EMERGING RISKS

PROSPECTIVELY PLANNED ADAPTATION

* Both phenomena being regulated and effects of regulatory policies are not
well understood upfront. Understandings change with observations on use.

* Policies should be proactive and adaptive, engaging with priors on
risks/benefits and updating as understandings of risks and benefits evolve.

OBSERVING/SENSING/REVEALING

* Parties differ in their interest in harvesting and sharing information needed to
evaluate benefits/risks.

* Policies should create incentives and cut disincentives to reveal information
needed for risk management (research funding, liability and IP law).

CREDIBLE KNOWLEDGE ASSESSMENT

* Conflicts of interest, organizational inertia and prior beliefs typically bias
observation and assessment.

* Policies should provide for credible and legitimate assessment of scientific and
technical information under complexity, uncertainty and controversy.
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SYNTHETIC BIOLOGY EMERGING CASES

INDUSTRY Synthesis of Licit and Illicit Organic Materials Fuel, Opiates

AGRICULTURE Conventional GM Plants and Anirnz;ls

TRENDS IN FOUNDATIONAL TECHNOLOGIES

DNA SYNTHESIS — DECLINING COST AND GROWING LENGTH

Cost Per Base of DNA Sequencing and Synihesis Longest Published Synthetic DNA
R Carfean, Jome 201, wwrmsyribhesis ot 10000000
106402
E 1000000
106400
1.0E41
3 100000
]
¢ 10E42 :
% €
0 10643 § e
3 3
10604
1000
-
ey Rob Carison, 2010
 wlost Sequerong www.synihesis.cc
LOE06  «Cost Short Oige
Gest Gane $yrtvess 100
e 1975 1580 1985 1950 1995 2000 2005 2010 2015




TRENDS IN FOUNDATIONAL TECHNOLOGIES

Cost Per Base of DNA Sequencing and Synthesis
Rty Carfsan, Jume 2011, o Syriess oo
10E+02
10E+00
10601
B L0EQR
& 1ew
10E4
10E05
| ¥t Sequenong
10606 oLt Shart Ol
Ciost Gane Syrthesis
10607
1343 194

Sequende database submissions fnom 1582 1o 10 N

DECLINING SEQUENCING COST AND GROWTH OF GENETIC DATA

' Nucleotides Submitted
., { to GenBank

| @ to Sequence Read Archive
w1, Thoempson Milos Genome Blology 2011 s
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INDUSTRY: METHODS AND PRODUCTS OF SYNTHESIS

Synthetic Genomics, Algenol, Sapphire

Raceways and Sluices

Policy Issues
Mandates / Subsidies
Environmental Effects
Intellectual Property*
Local Permitting

Amyris/Sanofi
Prather
Smolke, Dueber, Martin, Facchini

Policy Issues
Intellectual Property*

Quality certification
Dislocation (if works)
Diffuse illicit production

*Myriad, Nagoya

ethanol, kerosene, diesel
ﬂutic Bags Surface Ponds

o R ———

amorphadien, artemisinen
glucaric acid
reticuline, epimerase, codeine




AGRICULTURAL APPLICATIONS: CONVENTIONAL GM PLANTS ANIMALS
Dow Agrosciences  Enlist 2, 4-D Resistant Corn and Beans

Voigt Nitrogen Fixation in Non Legumes

Kickstarter Glowing Plants

Policy Issues
EHS Risks
EHS Benefits
Intellectual Property
Mandates and Subsidies
Monitoring Release
Research on Effects

SYMNTHETIC GENOMICS®

ALGENDOL

a

Sapﬁhwe

Energy

Agilent Technologies




James Collins
Allen Place

Sarah Pacocha Preheim

Alan Tessier

AsU
U Maryland
MIT
MNSF

Technologies that enable SynBio are
changing understandings of effects
Sequencing: Observations on Fitness,
Transfer, Stability of Genetic Elements

Computational Methods: Models of
Networks and Communities

Survivability and Fitness
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CONSENSUS TAKEAWAYS

AGREEMENT ON EARLY ENGAGEMENT
Good at Flagging Broader Array of Risks
Good at |dentifying Proactive Measures
Mutual exchange bolstered credibility
Good at identifying uncertainty

AGREEMENT TO STRENGTHEN SENSING
EPA-MIT-WW(C exercise on data and testing

NGOs + Sapphire, SGI, Algenol, Agilent

Form working groups to address testing issues

Bymithatic

CREATING A RESEARCH AGENDA
FOR THE ECOLOGICAL IMPLICATIONS
OF SYNTHETIC BIOLOGY

Biotooy  W|EEae w

AGREEMENT ON NEED FOR RESEARCH FUNDING TO REDUCE UNCERTAINTY
Design and certification of microcosms for safe trials
Assess effects of methods of insertion on stability and gene transfer
Assess effect of genetic instability on functionality of kill switches
Establish observational baselines for detection of environmental effects
Assess effect of phylogenic difference on probability of gene transfer
Continue work on gene flow, genetic stability, fitness with sequencing

Evaluate effects on biomes using advanced computational methods

22




COMMONS MODIFICATION: SELF PROPAGATING GENETIC ELEMENTS

Policy Issues
EHS Risks

Security Risks

EHS Benefits
Intellectual Property
Mandates and Subsidies
Monitoring Release
| Research on Effects

MENDELIAN AND GENE DRIVE INHERITANCE OF ALTERED GENE

@-/“

e~




MENDELIAN AND GENE DRIVE INHERITANCE OF ALTERED GENE

O~

-~ A

© ~
-~ O~

MENDELIAN AND GENE DRIVE INHERITANCE OF ALTERED GENE

@i“"‘
e @ i

Q~
P @ eiﬁ
~© 0~ ~6 O~




MENDELIAN AND GENE DRIVE INHERITANCE OF ALTERED GENE

HOW GENE DRIVES BIAS INHERITANCE
A Altered genes (blue) and wild type (grey) ~ 50 % odds
B Altered gene with gene drive and wild type ~ 100 % odds

Gene drives cut homologous chromosomes lacking alteration
and cause cell to copy altered gene and the gene drive

-‘::- ,- £ ,. . ;
- o & 7 ¢
o o
§ A
., —— /" —
© 'g Cut t‘é Repair
4 Z £ ¢ ¢ Z
Standard altered gene Altered gene + gene drive
1 copy inherited from 1 parent 1 copy—= 2 copies
50% chance of passing it on 100% chance of passing it on




TIME LINE ON NATURAL AND ENGINEERED GENE DRIVES
Evolution of inheritance biasing “selfish” genetic elements
Burt proposes designed drives to alter wild populations
Charpentier/Doudna/Anderson/Church/Zhang Cas9/CRISPR

Ewelt/Church propose Cas9/CRISPR to engineer gene drives
* alter mosquitos to eliminate malaria and dengue
suppress invasive species such as Asian carp or rats

reduce herbicide resistance

create immunization drives to limit propagation
create reversal drives — a partial undo button

Concerning RNA-guided gene drives for the
alteration of wild populations
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Policy Forum

Regulating gene drives

Kenmeth A, Ove”"t Kevin Esvelt” Evan Appleton’ Flaminia Catteruecia™® George
('l'u.qu.‘ll_'.' Tadd Ku'ikml_: 5'111,'r||'|'il1_.-'..| Bar-Yam l_,ia'{l'IT‘I‘-uf}-:-:t.‘L |1.i|ir: MeManiara 3 Andrea
Smidler® James P. Collins®

'F‘\:-' dncal Soence Dopartment, Massachusolls Instiule of Tedchnobkogy :El'r;uru_'n?i.rh] Syl Division
Massachusons Insttulo of Technology. Wyss Institule, Harvard Uneaersity, “Bioenlormabes, Bosbon

Urivessity. "Harvard School of Pubiiss Heolth, *Unaversity of Perugio, Italy. "Woodrow Wison Intemational
Center for Scholars. "Hareard Medical School, *School of Life Schences, Anzomn Stale University
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Regulatery gaps must be filled before gene drives could be used in the wild

nofne engineening that uses the CRISPR]
anclease Cas® 1o ol Lequbendes ped
fied by guide RNA molecules (5. 6)
Thas technique 15 m widespread use and
has already engineered the genomes of
more than a doen spedied, Cash may|
enable “RNA-guided gene dnves™ 1o
edit nearly any gene in sexually pepro-
ducing populations (1)

To reduce poteniial negative effects)
n advance of constrction and esting,
Esvelt et al. have proposad several nowv-
¢l types of dnves (1) Precision dives|
conld exchesively affect particular spes
cigs or subpepulations by Targeting
sequendes wiiqie B thowe groups. D
munizing drives could black the spread
of unwanted gene dmves by presmpe
tively altering target sequences. Rever-

Ceenés in sexually reproducing organdsms nomally have, on average. a sal dnves conld overvnite unwanted changes miroduced by an wital)
0% chance of being wndverined, but somw genes have a ligher chance of  drive or by conventional genome engineenng. even restonng the onginal

being indvenited. These genes can increase in relative frequency in a pop-  sequence. However. ecological effects would not necessanily be e




ENVIRONMENTAL ISSUES

Mutation of gene drives inevitable, will alter effects
Lateral gene transfer may reduce discrimination
Immunization and reversal may not be effective
Diseases borne by vectors will evolve

Environmental effects will vary by species and alteration

SECURITY ISSUES

Gain-of-function enabling ability to host diseases

Suppression of crops and livestock in traditional agriculture
Suppression of pollinators and other keystone species
Immunization drives may protect self and allies from effects
Reversal drives may be withheld for economic or political gain
Security implications uncertain - note ingenuity and creativity

2009 FDA GUIDANCE*

Regulation of Genetically Engineered Animals
Containing Heritable rDNA Constructs

An rDNA construct in a genetically engineered animal and is
intended to affect animal structure or function meets the
definition of an animal drug . . .

Developers demonstrate that construct and new products
expressed from construct are safe for the animal




INTERNATIONAL ENVIRONMENT
Transborder movements inevitable, effects complex

CARTAGENA

» Article 17 “Unintentional Transboundary Movements and
Emergency Measures” notify if released organism likely to
have significant adverse effects on biodiversity or health.
Other provisions treat movement of organisms as trade
issue, with controls through ordinary border measures.

NAGOYA-KUALA LUMPUR SUPPLEMENT
» Article 27 - Parties to adopt process to define rules on
liability and redress for damage from trans-border

movements
October 2014 Seoul . .. .?

INTERNATIONAL SECURITY

1925 GENEVA PROTOCOL
* Prohibits “bacteriological methods of warfare”
» Extends (by analogy) to viral agents . .. and more?

UN BIOLOGICAL WEAPONS CONVENTION

* Article 1 “general purpose criterion” bans development,
production, or stockpiling of agents that have no
justification for prophylactic, protective, and other
peaceful purposes.

* National measures and Australia Group Guidelines rely on
lists of organisms and toxins




USES OF LEAD TIME

Science nerds: Assess environmental and security effects,
flag sources of uncertainty, direct research at uncertainty
» Effect of genetic instability of drives on environment

» Effect of lateral gene flow on diffusion of alterations

* Improve test methods - mesocosms and microcosms

Technology geeks: Modify organisms and uses to minimize
risks by designing, testing and incorporating safety features
» Develop and test immunization drives

* Develop and test reversal drives

» Develop and test precision over generations

Policy wonks: Identify and address gaps in policy, fund
research, foster informed public debate . . . .

* Functional approach -- not just lists of pathogens

* Red teaming / white hat hacking to flag misuses

» Public debate over benefit/risk in advance of release

SOME REACTIONS AND EXTENSIONS
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SOME REACTIONS AND EXTENSIONS
OMG

Don’t tell the muggles
They will panic

Don’t let Voldemort know.
Classify all information needed to create gene drives

Malaria is nature’s way of controlling human population
Don’t eradicate malaria

Gene drives will affect the global commons
We need global discussion of values and decision processes
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TRADITIONALDRUG DEVELOPMENT AND LICENSING
SPONSOR BUILDS CASE FOR SUPERIOR EFFICACY AND SAFETY

* Pre-IND Models / in Vitro Studies / Animal Studies
« Early Trials Small N human using mixed research designs
* Late Stage Large N human using confounder cleansed RCT

DRUG REGULATORS AND “MAGIC MOMENT”

« Approve if dossier supports claims of superior efficacy / safety
« Most approvals without limits and controls on provider
* If known risks, add risk mitigation programs with registry

Crises Prompt Piecemeal Reforms

Thalidomide
HIV AZT

Halcion, Accutane, Vioxx
Gilead

Declining R&D efficiency

>

>
>
P

safety data, surveillance
earlier access / AA and CMA

surveillance, REMS/RMS

reform pricing, IPR, licensing?

reform pricing, IPR, licensing?

ha Independen Asriiment of




OVERAL TREND IN R&D EFFICIENCY (INFLATION ADJUSTED)

FDA tightens
100 - regulation
post-thalidomide
* — FDA clears backlog
following PDUFA
10 requlations plus small
bolus of HIV drugs

-
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Number of drugs per billion US% R&D spending®

First wave of
biotechnology-
derived therapies
0.1 T T | ] I !
1950 1960 1970 1950 1990 2000 451’0110

Scannell et al, Nature Review Drug Discovery, March 2012.

Prices Climb | The cost of drugs is rising, especially for rare disorders.

A selection of some of the most expensive drugs, annual cost in the US.

Drug Treats Annual Cost Target patient population
(company)

Solirs Type of blood disease 10,000-12.000 world-wide
(Rlexion) and also a kidney disorder

Naglazyme 1100 in countries
(BioMarin) Rare enzyme disorder developed

Elaprase Rare enzyme disorder 2,000 world-wide

(Shire/Sanofi)

Cinryze H
(Shie) ereditary Angioadema 6000inUS.

m Short Bowel Syndrome 3000:5000in US.

Harvoni
(Gllead) Hepatitis C 3.2 million in U5,

Source Sector & Sovtrpign Research (price changes): Moodham & (o, (drugs. patsnt populabion); Centers for Distase Rdpuited for inflation
{ontrol and Prevention (patient population) The Wall Street Journal




CURRENT PROBLEMS AND RESPONSES

LONGSTANDING PROBLEMS

» Patient demand for earlier access to break through therapeutics
« Confounder cleansed RCT bad predictor of safety/effectiveness
* Patients unnecessarily exposed to risks during early use

NEW PROBLEMS
* Indications splintering into smaller genetically defined sub-groups
* Increasing difficulty finding enough subjects for RCTs

* Limited competition among sponsors in smaller niches

CURRENT INITIATIVES

« Adaptive licensing: earlier + conditions/ observations + feedback

« Datasharing & analysis: front end RCTs / on market registries+EHRs
* Testing Technology: organoids partially displace human and animals

STATEmAHT nature publehng group
e SRR
Open

See COMMENTARY page 378

Adaptive Licensing: Taking the Next Step in the
Evolution of Drug Approval

H-G Eichler'?, K Oye?*4, LG Baird?, E Abadie®, | Brown®, CL Drum?, | Ferguson’, S Garner®?,
P Hul‘ligw. M Hukkelhoven'!, JCW Lim"*, R Lim**, MM l.ul‘l'lplkil‘!lI |G Nell'®, B O'Rourke'®, E Pezalla!?,
D Shoda'®, V Seyfert-Margolis', EV Sigal'®, ] Sobotka®®, D Tan'?, TF Unger'® and G Hirsch?

Traditional drug licensing approaches are based on binary decisions. At the moment of licensing, an experimental
therapy ks presumptively transformed into a fully vetted, safe, efficacious therapy. By contrast, adaptive licensing (AL)
approaches are based on stepwise kearning under conditions of acknowledged uncertainty, with iterative phases of data
gathering and regulatory evaluation. This approach allows approval to align more closely with patient needs for timely
access to new technologies and for data to inform medical dedisions. The concept of AL embraces a range of perspectives.
Some see AL as an evolutionary step, extending elements that are now in place. Others envision a transformative
framework that may require legislative action before implementation. This article summarizes recent AL proposals;
dizcusses how proposals might be translated into practice, with illustrations in different therapeutic areas; and identifies
unresolved issues to inform decisions on the design and implementation of AL




TRADITIONAL LICENSING ‘" TRADITIONAL
LICENSING

o

rsmbor of pabents o

HEINEGE On Market
Experimental Approved
Uncertain Safe and Effective
Subjects Patients

KEY Trial Treatment

Subjects in interventional studies Hes Reimburked

Patients treated but unobserved ||}

Patients treated and observed g Magic Moment

ADAPTIVELICENSING ! ‘" TRADITIONAL
Patient experience contributes LICENSING

to evidence development ; y N

FRONT END — PRE MARKET _,r'f
Earlier approval 8
Conditional

Limit to patients on benefit/risk

BACK END — ON MARKET s

Strengthen observation = N asanmir

* Registries LICENSING
* EHRs

Analyze safety and effectiveness : /—\
/

4 &

Adapt label and license

KEY /
Patients in interventional studies :
Patients treated but unobserved [}
Patients treated and observed =

fime (years)




FROM PREDICTION TO OBSERVATION AND MONITORING
Credit: Eichler OECD presentation 2014

Year Drug > Adverse Effect Detection Threshold
1950-60s Thalidomide > phocomelia 10000 cases

2005 Natalizumab > PML 3 cases

2009 Pandemrix > narcolepsy b cases

Note: phocomelia low background / high visibility event
Note: Ml in diabetics high background / low visibility events

nature publishing group FEHSPE{T'"ES
Open

Legal Foundations of Adaptive Licensing
3 April 2012
European Medicines Agency, Canary Wharf, London, UK

Legal Foundations of Adaptive
Licensing

K Oye', LG Baird', A Chia®, S Hocking', PB Hutt®, D Lee”,
L. Norwalk® and V Salvatore”

In April 2012, MIT's Center for Biomedical Innovation and the
European Medicines Agency (EMA) cosponsored a workshop on
legal foundations of adaptive pharmaceuticals licensing. Past
and present attorneys from the US Food and Drug Administration
(FDA), the EMA, and Health Sciences Agency Singapore (HSA)
found that existing statutes provided authority for adaptive
licensing [AL). By contrast, an attorney from Health Canada
identified gaps in authority. Reimbursement during initial phases
of adaptive approaches to licensing was deemed consistent with
existing statutes in all jurisdictions.




NATIONALAND REGIONAL STEPS TOWARD ADAPTIVE LICENSING

Health Canada
Progressive Licensing Exercise (not approved)
Farliament enacts afety reform / adaptive licensing

European Medicines Agency

Pharmacovigilance legislation

EFPIA planning IMI project on AL/MAPPs
EMA/EUnetHTA drafting 3 year post market dataplan
EMA AL Pilots

US 10M PCAST AND FDA

PCAST report recommends exploring SMU and AL
Breakthrough product designation established

*« B4 requests for designation inyear 1, 24 granted
+ 2 FDA-CMS parallel review pilot projects

JAPAN PMDA

Conditional time limited approval regenerative medicine
Forerunner Review Assignment

Call for fostering International Trials and Data Sharing

NEXT STEPS IN ADAPTIVE LICENSING

DESIGNING AND REFINING ADAPTIVE LICENSING

« EMA Adaptive Licensing Pilot Projects

« Simulations using data from previously approved drugs
* Assessing payer based methods of controlling access

F'OOLI NG INTERVENTION AND OBSERVATIONAL DATA
Multinational trials to capture sufficient N
IPR and licensing of data from registries, payers and EHR
Privacy regulations and data sharing arrangements
Technical protocols and standards for interoperability
Advanced methods for causal inference with large data

POLITICAL ECONOMY
* Converting data owners (payers, providers, HMO) into developers?
* Drug licensing as pricing policy: creating competitive markets?




ADAPTIVE RISK MANAGEMENT IN BIOTECHNOLOGY
APPLICATIONS TO SYNTHETIC BIOLOGY AND PHARMACEUTICALS
Public Symposium of Science, Technology, Innovation Governance Program

University of Tokyo
28 November 2014

Kenneth A. Oye
Political Science and Engineering Systems
Massachusetts Institute of Technology

QOutline
Permissive, Precautionary and Adaptive Approaches
Exemplary Cases ... and Cautionary Tales
Current Risk Governance in Biotechnology
* Synthetic Biology
* Pharmaceuticals
Future Convergence of Pharmaceuticals and Synthetic Biology?

The speaker gratefully acknowledges support from NSF Synthetic Biology Engineering Research
Center, NSF Cellular and Molecular Biology, and MIT Center for Biomedical Innovation .
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IDENTIFYING AND ADDRESSING BARRIERS TO COMMERCIALIZATION
PRACTICES WORK SUPPORTING PROGRAMMABLE ORGANOID TESTBED

GOALS

+ |dentify regulatory, IP, economic factors affecting commercial viability.

*= Feedback from practices work to improve commercial viability of organoid design.

* Feedback from practices and testbed work to inform recommendations on policy design.

WORKPLAN

Fall 2014 Initial research on opportunities and barriers

Winter 2015 Focus group with investors, customers, regulators
Spring 2015 Follow up research with feedback to testbed and policy

SOME ISSUES TO BE INVESTIGATED

* Sponsorand regulatory acceptance for early stage use in IND applications

* Sponsor and regulatory acceptance for late stage use in development and licensing of ultra
orphans and personalized drugs where recruitment of human subjects difficult/impossible

* Intellectual property rights issues associated with parts and methods used in testbed

BOTTOM LINE: Commercialization requires investor, customer and regulatory acceptance

BIOVENTURES | £ AN
i N L i \':“ T (4] L] ]
- GlaxoSmithKline c | }A\
ey |FD = O
FLAGSHIP 4 .
I NOVARTIS Bristol-Myers Squibb
ﬁﬁ!j‘g!’!y ﬂhﬁE" 'li-cilv.rr.n.'}cf:m-:n

International Genetically Engineered Machine Competition (iGEM) as testbed
S5 teams with 70 participants from US universities
54 teams from 19 nations - Beijing wins
130 teams — Slovenia wins
230 teams — with East Asia, South Asia, Africa

Universitas Indonesia November 2014:
E.coli detects quorum sensing signal
molecule fCAl-1 of v cholerae, activates
motility gene CheZ, degrades biofiim by
secreting a-amylase, nuclease, and
substilisin to break down matrix and
secretes peplide 1018 to kill.
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Decode life

Y Y olore the future
Complete Genomics, Biogenode SA Experience brilliant life
Davis, Baltimore , Philadelphia, London

Regulatory Differences and Strategies?
Security - Australia Group Guidelines
Environment- GMO Testing & Field Release
Privacy - Genetic Data Protection Regulations

CONVERGENCE SYNTHETIC BIOLOGY & PHARMACEUTICALS?

Pharmaceuticals: blockbusters to orphans to ultraorphans to personalized
+ Economic reasons — exclusivity extensions / underexplored areas

* Scientific and medical reasons —advances in sequencing and genetics

* Political - stronger organizations of rare diseases

Synthetic Biology and Bio-Informatics: faster/cheaper/precise

* Sequencing: exponential expansion of genetic information at low cost

* Bioinformatics: DNA + electronic records > genetic bases of diseases

+ Synthetic Biology: faster/cheaper genetic engineering
> clinical implications for gene therapies, biologicals, precision guided drugs
> development implications include organoids as testing tools

Emerging Risk Governance Policy Challenges

* Large N clinical trials < Smaller target patient pools
Approval of single asset <> Multiple assets variations on themes
End-to-End adaptive and discriminating safety management
Efficacy-to-Effectiveness demonstration to satisfy payer demands

Emerging Risk Governance Technical Challenges

* Develop and certify organoids for use in early and late stage testing

* Integrate heterogeneous medical data sources

* Detect signals and patterns in heterogeneous noisy observational data
* Simulate proposed policies using dossiers and EHRs of approved drugs
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Deviation from Honesty is a Major Risk

* Decentralized governance of academic science (Merton 1974)
— Driven by scientific publications
— Scrutinized (usually) based on voluntary services of peer

* Premise of scientific honesty
— Core value to sustain the decentralized system
= Singapore Statement, etc.
— Too costly to uncover deliberate lies

* Dishonest publications
e.g., Fabrication, falsification, plagiarism, etc.
— Damage various stakeholders
= Academia: compromise subsequent studies (Azoulay et al. 2012)
* Users of scientific knowledge: e.g., biased clinical research (Dwan, 2008)
* Sponsors: undermine the reputation of organizations and countries




Goal of this study

* Understanding the mechanism behind dishonesty
is essential for “better governance” of science.

* Limitation of previous studies
— Difficult to measure (desirability bias)
— Too rare incidents to do any analysis

* This study

— Focus on “questionable research practices”
* Rather mild dishonesty, more common & less desirability bias

— Offer description as a preliminary step

Questionable Research Practices

Examples
* Fragmentation of publication (salami-slicing)

* Abuse of authorship
* Failing to present data that contradict one’s own previous research
* Unauthorized use of confidential information

* Withholding details of methodology or results in papers or
proposals 7

Dishonesty Conformity
“Authors reluctantly obey referees’ instructions in order to have
their papers accepted even if they contradict the author’s scientific

belief”
[Frey (2003) coined “academic prostitution.”]




Empirical Approach
- Questionnaire survey -

* 360 professors in Biosciences in Japanese
universities
— Nov 2013 -Jan 2014
— Response rate: 46%
— Medicine (33%), Agriculture (17%), Basic Bio (51%)
— Associate prof (41%), Full prof (59%)
— Female (7%), Male (93%)

Measurement
- Dishonest Conformity -

I | Followed

YES

Arecent peer
review result

|—) Reaction? = Refuted

Resubmitted elsewhere

requiring Inconsistent to
i iei our scientific e
major revision | ~> <G Gave up publishing

............ 7 NL—) (Ignored)




Potential Determinants of Dishonesty

Competition

Associate Prof > Full Prof

Low performers > High performers
Basic (Bio) > Applied (Med/Agr)
Low-IF Journal

L]

No int’| experience > 1 year+ abroad (mostlyin the us)

Summary

* Implication
— Publish-or-perish culture
— Lack of training for scientific integrity
— Cultural difference (b/w fields, countries)
— Isolation from international community

* Future direction
— Different types of dishonesty
— Qualitative description
— Other contexts: countries, fields, etc.
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“Recent Trends in Risk Governance in Europe:
From Precaution to Smarter Regulations”
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STIG International Symposium
The University of Tokyo, 28 November 2014

Michael D. Rogers

© Michael D. Rogers, 2014

Risk Management

Risk ' Risk
Assessment | | Management

€ Michael D. Rogers, 2014
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Risk Management

EVOLUTIONARY CHANGES
EARLY
MODERN
© Michael D. Rogers, 2014
RISK ASSESSMENT - [HH]

= NOT HAZARD ASSESSMENT
P b———a
- ¢

Control Point Exposure to a Given Hazard, I(Hz)

Extrapolation Problem |

© Michael D Rogers, 2014




Precautionary Risk Management

Ex Ante
Precautionary
RM Decision

on basis of
limited RA

‘ ‘ Time

€ Michad D. Rogers, 2004 RM

Research

Provisional-RM

The “Risk Labyrinth”
RISK GOVERNANCE

€ Michael D Rogers, 2014
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RELATIONSHIPS FOR
GIVEN EXPOSURE
% CONDITIONS - Modern R.M,

. X

C Michael D Rogers, 2014
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PP Definition 1 (PP1): Regulators faced with scientific uncertainty
about a risk are justified in acting to prevent it. (PERMISSION)

PP Definition 2 (PP2): Regulators faced with scientific uncertainty
about a risk are required to act to prevent it. (OBLIGATION)

PP Definition 3 (PP3): Regulators faced with scientific uncertainty
about a risk should require the risk-generator to demonstrate that
the risk level is either acceptable or justified by proposed risk
management procedures before the activity is approved.
(TRANSFERRED OBLIGATION)

€ Michael D). Rogers, 2014 b




The Commission and Precautionary Action
COM 2000/1

S .
F g &
& <&
1. The PA should be PROPORTIONAL S WY a@
N

ot
2. The PA should be NOND” o 4™ &
g S Sl o
3. The PA should be CONSET o , &5
. 5 2 d\ .\t‘

3

B QW
4. The PA sho &a N @\ Q
COSTS 3 & ¢ &0 ?‘@
> &% 0

iﬁlc' b.-.? o '._'k‘"
5. The PA %Q %‘Q@ - ﬂ}ﬂ c‘t\ﬁ in the light
of new £ O~ g Sl
\ ot o gﬂ?
N
© Michael D\ Rogers, 2014 t\% 9

Clearly the PP encourages prospective
rather than retrospective thinking about
risks and their governance.

€ Michael D, Rogers, 2014 10




A 1990 Council Decision prohibited the administration of rBST in any
form to dairy cattle for a period of 10 years except for the purposes of

carrying out scientific and technical trials.

It was considered that the various potential harms arising from the use of
substances like BST were not sufficiently clear and that a period of time

should be provided for in-depth studies.

© Michael D, Rogers, 2014

Comparing Precaution in the US and the EU
- (1) Some Particular Examples -

EU MORE
PRECAUTIONARY?
Hormones in Beef Production
Hormones in Milk Production
GMOs — Crop GMOs — Foods
Toxic Chemicals

Phthalates as Softeners
Climate Change (Kyoto and the
reduction of Greenhouse gases)
Antibiotics in Feed
Acrylamides

Promoting the use of Diesel for
Cars: (Rationale — Climate
Change)

US MORE PRECAUTIONARY?
BSE in Beef (early import ban but not
early ban on the use of animal protein in
feed)

BSE and Blood Donations

New Drug Approval (cf. Thalidomide
story)

Early moves to phase out CFCs

Nuclear power

Children’s Health?

Vehicle emissions: Early moves to phase
out lead in fuel

Not using Diesel for cars: (Rationale -
particulate emissions and health)

C Michael D. Rogers, 2014
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Comparing Precaution in the US and the EU
- (2) A Broader Study -

Clearly, there are divergences, BUT they go in both directions:
sometimes greater EU precaution (e.g. hormones in beef), and
sometimes greater US precaution (e.g. air pollution, especially
concerning fine particulate matter )

However, a larger study of almost 3,000 risks from the years 1970-
2005 indicated that US and European standards are, on average, in
parity as far as precautionary risk management is concerned.

€ Michael D Rogers, 2014 13

€ Michael D. Rogers, 2014 14




THE ESSENTIAL BUILDING BLOCKS OF TRUST

BUILDING
TRUST
in RISK
MANAGEMENT

€ Michael D. Rogers, 2014 15

| THE GOVERNANCE OF SCIENCE ADVICE \

© Michael D, Rogers, 2014 16




Appointment of Chief Scientific Adviser to the
President of the European Commission

European “Green” Organisations Call for her
Dismissal and seem to have been successful!

17

€ Michael D Rogers, 2014




REACH
(Registration, Evaluation & Authorisation of Chemicals)

Extended RIA
(SEC (2003) 1171/3)

€ Michael D. Rogers, 2014 19

REACH
Extended RIA

Changes to the Draft Legislation
(SEC (2003) 1171/3)

€ Michael D Rogers, 2014 20




| Regulatory Impact Assessment (RIA) I

Transparent
Public Tool

C Michael D, Rogers, 2014

Moving From a Precautionary Approach
to Smarter Regulations

© Michael D. Rogers, 2014 22




What Might be Wrong with Precaution (1)

£ Michael D Rogers, 2014 23

What Might be Wrong with Precaution (2)

24

€ Michael D. Rogers, 2014




“SMARTER” REGULATIONS




Smart Regulation in the EU — The REFIT Programme

COM (2013) 685 dated 2.10.2013

| |
]

€ Michael D. Rogers, 2014

A Darwinian Approach to
Public Policy

Evolution?

The “Institutionalisation”
of Policy Change?

© Michael D. Rogers, 2014 28
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Making the Most of Science and Innovation through Better Governance

Public Engagement in Japan: Achievements
and Future Challenges

FJIIFFZ=E Hideyuki Hirakawa cceoO
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Osaka University Center for the Study of
Communication-Design (CSCD), Japan e e o
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Program for Education and Research on Science and Srl PS
Technology in Public Sphere (STiPS) s M

outline

1. Background of development of PE in Japan
2. Development of PE in Japan
3. Post-March 11 and future ...




Typology of Public Engagement in Science and Technology

Governance
Context of Context of
5 : R&D
Policy making

I

I

: :

: Innovation
|

|

|

|

|

\ More aiming for
More hybrid deliberation socially tangible
i outcomes

More dialogue &

int ti i
interaction .... Public Engagement .

//_ _\ More aiming for
Expert-(lay-Jpublic >

4, trust building &
mutual learning

dialogue

Outreach/PAS/PUS/PA

More understanding

& acceptance PAS = Public Awareness of Sci.
PUS = Public Understanding of 5ci.

Pa = Public Acceptance

Typology of Public Engagement in Science and Technology
Governance

Context of Participatory TA

o g N

Policy making

-3

Science café ¥ y More hybrid deliberat

]

Public Engagement ....

Experf-ﬁmm. N

dialogue

More aiming for
trust building &
mutual learning

More understanding Outreach/PAS/PUS/PA

& acceptance PAS = Public Awareness of Sci,
PUS = Public Understanding of Sci,

Piv= Public Acceptance




1. Background of development of PE in Japan (1)

1. Change of public attitude to S&T in the late
1980s: (32 Fl B )

— Decline of interest in science in younger
generation;

— Decrease of employment of science/engineering
graduates in manufacturing industry;

— Science and technology phobia etc..

1. Background of development of PE in Japan (2)

2. Series of crises and loss of trust in 90s

— Great Hanshin-Awaji Earthquake
(1995.1.17)

— Sarin gas attackon Tokyo subway
(1995.3.20)

— FBR Monju sodium-leaking fire accident
(1995.12.8)

— Trials on HIV-tainted blood scandal (1995-
96)

— Tokai nuclear reprocessing plant fire
accident (1997.3.11)

— Tokai JCO criticality accident (1999.9.30)




1. Background of development of PE in Japan (3)

2.

Series of crises and loss of
trust in 2000s -
— Domestic BSE (2001.9.10 -)

— BSE case of US-imported beef
(2003.12.24)

— Eastern Japan Great Earthquake

and Fukushima NPP accident
(2011.3.11)
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2. Development of PE in Japan
® 1990s

— PUS/PA dominant based on the deficit model, even
faced with loss of trust caused by crises.

— Meanwhile, Gov’t-funded studies on ST&S increased.

2. Development of PE in Japan
® 1990s

— PUS/PA dominant based on the deficit model, even
faced with loss of trust caused by crises.

— Meanwhile, Gov’t-funded studies on ST&S increased.

® 2000s

— New policy concept: “ST in society, ST for society”

* Budapest Declaration of the World Conference on Science in
1999: “Science in Society, Science for Society”




“Science and Technology Governance” in White Paper

To maintain the accord between science and technology and
society, it is important to establish science and technology
governance, or a means of actively accepting the intentions of
each player into discussions on policy formation, based on the
premise of a dialogue and communication between the
government, the scientific community, businesses, local
communities, the public, and other players.

B2EedSlORBMOEHTIE., BAF. BEEIS2=T 1.
tE #Eds BREOENATNOEIABONELE BEE
FRHRELT. BT AR SRETNICREONIBEREBELASE
DER/ODIZZTANBND LG, Wb SEEEWH /AT
ADIEINEETHAS,

FY2004 White Paper on Science & Technology (CER{16E EF ¥ HEHAE)

2. Development of PE in Japan
® 1990s

— PUS/PA dominant based on the deficit model, even
faced with loss of trust caused by crises.

— Meanwhile, Gov’t-funded studies on ST&S increased.
® 2000s

— New policy concept: “ST in society, ST for society”
* Budapest Declaration of the World Conference on Science in
1999: “Science in Society, Science for Society”
— Creation of RISTEX (Research Institute for Science and
Technology for Society) in 2001 as a department of JST
(Japan ST Agency)




about RISTEX

® Characteristics of funding

— Creating social and public values through funding R&D
which aims at finding solution of social problems.

— Multi-disciplinary approach

— Co-design & co-production with stakeholders

+*Cf. Responsible Research and Innovation (RRI) in EU
® Budget

— 1.8 billion yen (FY 2013) = 13 million €
® Number of projects funded since 2001

— More than 180 projects, including many STS

2. Development of PE in Japan
® 1990s

— PUS/PA dominant based on the deficit model, even
faced with loss of trust caused by crises.

— Meanwhile, Gov’t-funded studies on ST&S increased.
® 2000s

— New policy concept: “ST in society, ST for society”

* Budapest Declaration of the World Conference on Science in
1999: “Science in Society, Science for Society”

— Creation of RISTEX (Research Institute for Science and
Technology for Society) in 2001 as a department of JST
(Japan ST Agency)

— Promotion of ST Communication.




Promoting ST communication

Training science communicators & journalists

Training courses funded by gov't Communication in
Scence & Technology
. Hokkaido Univemit‘f Education & Research Program
* University of Tokyo - -
rpreter Training Program
(’3 Collape of Arla and Bcloacas, The Unlverady of Tokys

* Waseda University

and other universities and
science museums

Proliferation of science café
Started in 2004 ~ 2005
More than 1000 cafés / a year

Museum of Osaka University

Science Café at Machikaneyama

2. Development of PE in Japan
® 1990s

— PUS/PA dominant based on the deficit model, even
faced with loss of trust caused by crises.

— Meanwhile, Gov’'t-funded studies on ST&S increased.
® 2000s

— New policy concept: “ST in society, ST for society”

* Budapest Declaration of the World Conference on Science in
1999: “Science in Society, Science for Society”

— Creation of RISTEX (Research Institute for Science and
Technology for Society) in 2001 as a department of JST
(Japan ST Agency)

— Promotion of ST Communication.
— Practices and studies of participatory TA increased.




pTA practice

S in Japan (hup://decocis.net/navi/)
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2012

-
.. ConsensusConference  7uu| . oo |eg
o1z | TRV E—REORRBCHTZERNME ¥ ~
) Scenario Workshop
2017 PBICRATIERNIRE . o
) o o= L= ol o il I H,

Citizen Juries || |
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2012

WRHRAE word wie Views -1, D€lIDErative Polling

World Wide Views

on Climate Change/Biodiversity

original methods

Researchers
Conveners =
National/local government

pTA

+*
'..i

*
'.“0

+*
4.#

practices sponsored by national/local governments

Consensus conference on GM crops (2000)
* Ministry of Agriculture, Forestry & Fishery (MAFF)

Consensus conference on Human Genome (2000)
» Science & Technology Agency (STA: now MEXT)

Consensus conference on GM crops (2006)
* Hokkaido prefecture, office of Agricultural Policy

Public Debate on the Options of Energy and

Environment (2012)
* (Cabinet Secretariat, National Policy Unit
* Public comments, Public hearing, and Deliberative polling




Policy development:
ST&S ideas in ST Basic Plan

: s Policy concepts related to
Period (FY) | Principle related to ST&S . P
ST&S
1% * Promoting publiclearning,
1996 - 2000 No. understandingand awareness.
2 “ST inff - + Buildingchannel between ST&S
2001 - 2005 ST in/for Society * Ethics & social responsibility
“ST to be supported by |* EngaginginELSI
3rd society and citizens, and to * Strengthen the accountability and
2006- 2010 fi pi o information dissemination
) return prolits to society * Raising public awareness
* Promoting active public participation
“STI policy to be co-created |+ Promoting publicparticipation
4th with society” * Engagingin ELSI & TA
2011- 2015 * Promoting ST communication
+ Developinghuman resources

Development of ST&S ideas in S&T Basic Plan

" Public

of Science

Understanding

[ ST Communication ]
[ Channels of ST&S | _ — -
[ Public Participation in STI Policy )
| Ethical, Legal & Social Issues (ELSI) ] [ Technology Assessment ]
The 4th Plan
plan 2011 - 2015
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(MEXT, White Paper on Science and Technology’2011)




3. Post-March 11 and future ...

® Responses to the Crisis of trust (cf. UK House
of Lords, 2000) in terms of PE:
— Policy interests in risk communication.

— In relation to issues of radiation, most of
approaches have remained PUS/PA;

— Focus on disaster prevention

— Some focus on more interactive communication
(PE): MEXT committee

— Deliberative polling on innovative energy and
environment policy strategy in 2012 by DPJ
administration.

— After the change of power to LDP: Backlash?

New trend: Promotion of Innovation
dialogue

® As a tool for new University-Industry Collaboration (UIC)

« A part of COI (Center of Innovation) Stream (2013-), a new initiative
of MEXT’s UIC policy.

® New Policy concept = “Co-creation” (8] kyo-so)
® FY2013, 30 universities were funded.
® Background: mismatch of needs and supply

design thinking backcasting

ER YA future sessions
needs-seeds 2 &

matching world café

multi-sector/multi-disciplinary/multi-actor




Reflection on 2000s

Context of Context of
; ; R&D
Policy making (RO ovatan

2. However, besides rf"f i {1._:-:-;
several practices, “-\{ 3.';”’& : . -
most of them have More hybrid deliberation . 4. Exclusively oriented
remained social : «  to the context of policy,
experiments without less connection and
meaningful  impacts Public Engagement . impacts on R&D and
on poliey and R&D Innavatian.

process and without

institutionalization, 3\ / \ :
o  Expert-(lay-)public N

1. Considerable efforts " aatogue _
and achievements have : : :
been made in PE in pTA Outreach/PAS/PUS/PA J# 3. Apolitical (depoliticized)

proliferation of 5T
communication, aiming for
PUS/PA or outreach.

as well as science café.

Challenges for the Future

Context of Context of
. ; R&D
Policy making Innovation
"'{x_ Y
How to build connection to - QN
policy making and R&D? #More hybrid deliberation™,

® Incentives to change
* How to share the values of PE

with policymakers, scientists, : —\
and businesses ? ) Expert-(lay-)public

® |nstitutionalization in various
forms

® Developing methodologies
and tools

® International cooperation (EU RRI@Horizon 2020 )

Public Engagement

dialogue

Qutreach/PAS/PUS/PA




l e Keynote Speech 3: David Laws

Hot Adaptation: Working
between facts and stakeholders

David Laws
University of Amsterdam
November 2014

Domain

* Someone is going to act:
— Highlights stakes/consequence.
— Triggers doubts.
— Sets a local context.
— Initiates an exchange.
* Framing: facts, experience, values mix in making sense

— Exploration of relationships with others and with
environment

* In this sharing, a community arises around questions
that are likely to be controversial.

— Both destructive and constructive potential.
* What shapes its role and development?




Knowledge Open Closed
Engagement
Cool
Hot
Knowledge Open Closed
Engagement
Conventional
Policy dialogues policy analysis/
Cool Public participation
Hot Post normal science

Hot adaptation

Conventional
Joint Fact Finding




What makes policy action hot?
A Dutch Controversy

Changing water management

TEWL.MAS TG T Wwrm g

History mixes
technology, nature
and society.

Policy to create “new
nature”

Local concerns about
how will affect homes
and businesses.

Disagree with the
policy facts

Rebel




“Hot Cognition” in the polder (kund,

1999)

“The lightning and thunder

And it rains lots of protest

The inhabitants of the polder
They are angry, but do their best,

to reverse the water tide,
no wetland, but then what
Meadow Lakes should be
Away with all the doom &
gloom”
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A counter narrative

* With so many fellow
sufferers have to live in a
gutter

* Do listento the
residents, or else we'd

{ rather be dead.

= * We are people with

experience, stop the

green lie soon ...

* Otherwise you may
repent




2 takes on Janus faced science (atour 1987)

Science Science
knows does not
(yet) know

Light Rail: Fighting words

* “We had a big debate about
that. The institutions were
saying that the train needed to
go underground because the
concrete tunnel and the steel
rebar in the tunnel will
dissipate the magnetic fields.”

* “The City’s saying, “Absolutely
not—it’s too expensive to put
this thing underground. We've
got to keep it above-ground.”




Turning the corner

* “As a group, they had to realize ... that they
were stuck”

“They realized that they could talk until they
were blue in the face, and the other wasn’t
going to convince them.”

“So now it was a matter of saying, “Guys, how
are we going to get around this?” What do
you need in order to get around this? "”

Joint Fact Finding

We jointly defined the question clearly and got
agreement on it.

Then we asked, “Well, what are the skills that are
needed in order to actually answer the question?
What kind of skills does a person need?" ... then
we said, “Ok, who's out there?”

This consultant became a servant of the
negotiating team, the entire negotiating team. It
wasn’t your person, it wasn’t my person, it was
our person




A surprising recommendation

* The consultant then came back with a

recommendation that said, “In this particular
case, above ground or below ground, it’s still
going to impact the MRIs. You’re going to have
to protect the MRIs—you are going to have to
put a shield around them.”

As a result they ended up talking about
putting one-foot thick lead walls all around
these machines.

Legitimate/justifiable action

But because [this recommendation] was
independent, the city people could go back to
their political bosses and say, with confidence,
“This is what we have to do.”

The health care and academic reps could go back
to their Boards of Governors and say, “You know,
yes, we thought that [going] underground would
solve the problem, but technical expertise says
that it’s not going to make a difference [to put it
underground].”




The other face of science

* I'm listening to what people are
e saying and feeling very strongly that
if we were to say, 'Thank you for
listing all those concerns and now we
will go along with the process of
talking about siting,' that it would be
utterly inappropriate.

» So the only way | know to take on the
broader issues that have been raised
is to structure the agenda, stretchit,
divide it, and if we're going to talk
about it in a way that answers
questions, we're going to have to get
people in who can answer questions.

Dealing with a controversial question

* “tlhe goal was not to get someone to say what
the truth was. The goal was to get someone to
array the debate”

* “this group over here thinks this because of that,
but these people have these studies over here
and they think this because of that.”

« “And it isn't going to be a simple presentation.
But the hope was that it [wouldn’t be’] a partisan
presentation.”




A difficult conversation

* “| regard it as a privilege to be here to tell you
what | think is the consensus opinion about
the effects of radiation, not only in the U.S,,
but internationally.”

“The questionis, "What are some of the other
views ...that you may not have touched on
that would lead people to different
conclusions perhaps?”

Citizens democratize

boundary with science

“The reason I'm uncomfortable in specifically
addressing disposal site criteria-...is because it’s exactly
what they want to hear.”

“This body ought to keep itself aloof enough,
independent enough, and become educated enough,
that it can tell the Authority what the Authority may
not want to hear, if we deem it in the best interest of
the safety of the people of the state.”

“If that means, ignoring the federally mandated time
limits, so be it. That’s not what the Authority wants to
hear because they’'re mandated to work under those
state and federal time frames and constraints.”




(continued)

* “I think we should be free to say, “That’s full
of beans and you ought to do something
aboutit.” | think that’s our role. | think we're
supposed to reflect the public— not to be
subsidiary staff to the Authority.”

|H

Echoes a “post normal” approach

Need for public involvement “is not merely the result of
... external ... pressures on science ... when the general

LY

public is concerned . ..
When:

— “Problems do not have neat solution”,

— “phenomena ... are ambiguous,”

— “techniques are open to methodological criticism”

“[D]ebates on quality are not enhanced by the exclusion
of all but ... academic or official experts.”

Knowledge of local conditions:

— “can determine which data is strong and relevant.”

— “cannot be the exclusive property of experts ...”

Need to involve people who have “a keen awareness of
how general principles are realized in their 'backyards.”




A footnote on inquiry

* “all cooperative activity involves a moment of inquiry, if

only in the ongoing perception that the activity is going
smoothly/not going smoothly.”

Any community that “wants to know what is right and
good,” it should “organize itself in accordance with
democratic standards and ideals, not only because they are
good in themselves (and they are), but because they are
the prerequisites for the application of intelligence to

inquiry. ...

“[A]lny society that limits democracy, that organizes itself
hierarchically, thereby limits the rationality of those at both
ends of the hierarchy. Hierarchy stunts intellectual growth
of the oppressed, and forces the privileged to construct
rationalization to justify their position.” (Hilary Putnam)

Epilogue

* “The Committee will operate by
consensus, meaning that there must
be no dissent by any member in order
for the Committee to be considered to
have achieved consensus. Thus, no
member can be outvoted. Members
should not block or withhold
consensus unless they have serious
reservations with the approach or
solution that is proposed for
consensus. Absence will be equivalent
to not dissenting. All consensus
agreements reached during the
negotiations are assumed to be
tentative agreements until members
of the Committee agree to make them
final agreements.”




Cool

Hot

Process demands
Open Closed

Democratic opportunities
Share knowledge and doubts

Reason, design,
revise, and act together




l ® Response Presentation: Masahiro Matsuura
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Reflecting on the practice of introducing
joint fact-finding processes to Japan

RRAFRHBERAF B
FHEEZIE RIS

Masahiro (Masa) Matsuura, Ph.D.
Graduate School of Public Policy, University of Tokyo
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l ® Response Presentation: Masaru Yarime
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Governing Science, Technology, and Innovation for
Societal Challenges: Stakeholder Platforms and Social
Experimentation

YARIME Masaru $88 3

Project Associate Professor of Science, Technology, and Innovation
Governance (STIG), Graduate School of Public Policy, University of Tokyo &

Honorary Reader, Department of Science, Technology, Engineering and
Public Policy (STEaPP), University College London (UCL)

yarimemasa@gmail.com

International Symposium on Science, Technology, and Innovation Governance:
Making the Most of Science and Innovation through Better Governance
University of Tokyo, Japan, November 28, 2014

Recent Trends in Science, Technology & Innovation Policy 1

» Stagnation of Economic Growth

— Since the oil crises in the 1970s, particularly industrialized
countries

* Increasing Importance of Knowledge in Economic Growth
— Endogenous Growth Models (Paul Romer)
— Knowledge-Based Economies, OECD
* New Industrial Policy
— Integration of Science, Technology, and Innovation Policy with
Economic Policy
* Emphasis on Intellectual Property Rights
— US Bayh-Dole Act (1980)

— Allows universities to apply for patents based on the results of
scientific research activities funded by the federal government,
with similar legislation subsequently enacted in other
industrialized countries

* Promotion of University-Industry-Government
Collaboration




Recent Trends in Science, Technology & Innovation Policy 2

* Increasing Expectations to Address Societal/Grand Challenges
— Environmental protection, energy security, public health, etc.
— Global issues, requiring international coordination and harmonization
* Transformation of Society
— Social innovation
— Inclusive innovation
* European Union: Horizon 2020
OECD Innovation Strategy (2010)
— Applying innovation to address global and social challenges

— Contemporary world’s societies facing severe economic and social
challenges

— Many of challenges global in nature (climate change) or requiring
global action (Health, food security, clean water)

— Technological cooperation, predictable policy regime and long term
incentives, new financing mechanism, flexible policy, effective policy
mix

QECD Green Growth Strategy (2010)

— Remove barriers to green growth, support the transition, green job
and skill development, strengthen international cooperation

U.S. National Academy of Engineering

GRAND CHALLENGES
FOR ENGINEERING

The 14 Grand Challenges




UCL Home » UCL Grand Challenges

UCL Grand Challenges

UCL Grand ChaBenges are the mechanisms through
which expertise Irom across UCL and beyond can
be brought together to address the workd's key
problems. Thay support reseanchers 1o think about
R0 Thar 'workl redabes o giux:-nl ISSUES

* Celebrating UCL Grand
Challenges >> Event
film

Silva Code Source «HTML: Add
» Global Health horizontal rules
» UCL researchers: Why
contribute to The
Conversation? >>

Details (pdf)

¥ Suslainable Citles
¥ Intercultural Interaction

» Human Wellbelng

UCL Grand Challenges is 8 key part the UCL Research Strategy, which aims 1o Silva Code Source «HTML: Add
horizontal rules

* Download the 2010-
» foster cross-gdisciplinanty grounded n expertise 2042 prngress repﬁrt

»  cultivale leadership foundead in axcellance

» reakse the impact of a global university

UCL Grand Challenges builds on our accomplshment, expertise and commitment m

UK Research Excellence Framework (REF) 2014

“Assess ‘reach and significance’ of impacts on the economy, society and/or
culture that were underpinnedby excellent research conducted”

Panel criteria
and working
methods
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Earth System Science for Global e e e e
Sustainability: Grand Challenges el e
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Grand Challenges for Global Sustainability

Improvement on forecasts

Integration of observations
Management of disruptive change
Determination of institutional changes
Encouragement of innovation

Better integration of social science research
required for progress in understanding and
addressing global sustainability




Beyond Basic vs. Applied Research: Science for Societal
Challenges in Stoke’s Quadrants

Considerations of use?
Research No Yes
inspired by...
PREEEy Applied
No research
Quest for (Edison)
fundamental _ —
understanding? Basic Use-inspired
research basic research

Yes

(Bohr)

(Pasteur)

Stokes (1997), Clark (2007)

Evolution of University Missions

Teaching
University

Research
University

Entrepreneurial
University

Preservation and

First academic

Second academic

dissemination of revolution revolution
knowledge

New missions Two missions: Third mission:
generate conflictof |[teachingand economic and social

interest controversies

research

development;
traditional missions
continued

Etzkowitz (2003)




Outputs of University Research

* Scientific and technological information

— Can increase the efficiency of applied R&D in industry by guiding
research towards more fruitful departures

e Equipment and instrumentation

— Used by firms in their production processes or their research
* Skills/Human capital

— Embodied in students and faculty members
¢ Prototypes for new products and processes

* Network of scientific and technological capabilities
— Facilitate the diffusion of new knowledge

University-Industry Collaboration for Innovation

* The United States first to move to establish explicit institutional
conditions to strengthen the economy by strategic utilization of
science and technology (Etzkowitz, Webster, and Healey, 1998)

* Passage of the Bayh-Dole Act (1980), which allowed universities to
apply for patents based on the results of scientific research activities
funded by the federal government (Mowery, Nelson, Sampat, and
Ziedonis, 2004)

¢ Similar legislation enacted in other industrialized countries as well

* Japan adopting in the 1990s a series of public policies aimed at
facilitating science and technology for innovation, including the
Science and Technology Basic Law (1995) and the First Science and
Technology Basic Plan (1996) as a comprehensive and systematic
design to promote science and technology over the next five years

* University-industry collaboration particularly considered an effective
way to do this, with the Law for Promoting Technology Transfer from
Universities (1998) establishing the legal framework

* Institutional reforms subsequently implemented in many areas of
science and technology




Challenges in the Conventional Model of Entrepreneurial University

* Focus on commercial applications, encouraging pursuit of
economic rather than social development (Bok, 2004;
Washburn 2006; Slaughter and Leslie, 2001; Canaan and
Shumar, 2008)

* Technology transfer mainly concentrated in specific fields,
particularly ICT and biotechnology, difficult to lead to large-
scale, multi-disciplinary, socio-technical collaborations for
sustainability (Yarime et al., 2012)

+ Critically examined on various grounds:

— Economic: Republic of Science vs. Enterprise of Technology (David
2003; Nelson 2004; Thursby et al. 2001)

— Scientific: Tragedy of Anti-commons (David 2003; Heller and
Eisenberg, 1998; Mowery et al. 2004; Nelson 2004)

— Ethical: (Bok, 2004; Washburn, 2006)

Dilemmas in University-Industry Collaboration

* Individual Scientists

— Potentialtrade-off between basic research activities and those activities
required to successfully develop and commercialize academic inventions
— Papers vs. Patents

— Faculty efforts required in the management of relations with industry,
includinginvention disclosure, identification of partners, contributionto the
development of the technology, which potentially diverts faculty from its role
in academic research

* Innovation System

— Tension between the need of firms involved in the commercialization of
academic research to rely upon clear and solid intellectual property rights
(IPRs), and the cumulativeness of the scientific enterprise, which requires the
results of academic research to be freely accessible

— Republicof Science vs. Enterprise of Technology

— Firms’ willingness to engage resources in post-invention activities conditional
to the creation of a secure economic environment for their investments
through exclusive licensing

— Potentially weakeningthe social norm of knowledge openness and sharing
through various feedbacks and influences

— Anticommons through fragmentation of IPRs

Thursby and Thursby (2003), Foray and Lissoni (2010)




e T LT L E e e R P R S ]
ERCRE BER DCENT Sl IS AR AR AT N

LRI AL l!'l.lﬂ.‘_l'-l.l'!‘i_.lh R MIGE AL ANTICLE Susisbonaisbibiy sobvmw s e laiglog the g

Frvivvwass salvmsed aese) soadedy

Establishing sustninubility scicnce in higher cdoucntion institutions:
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University-Stakeholder Platform for Promoting Innovation
for Sustainability

* Leading universities across the world reaching out campus
boundaries to form partnerships with industry, government and
civil society organizations, attempting to materialize sustainable
development
— Yarime, Trencher, Mino, Scholz, Olsson, Ness, Frantzeskaki, and

Rotmans, 2012; Trencher and Yarime, 2012; Trencher, Yarime, and
Kharrazi, 2013

* Evolving from the dominant model of an “entrepreneurial
university,” where the notion of contributing to society has been
focusing on contributing to the economy via technology transfer
and commercialization of research results

* Collaborating with diverse social actors to trigger and drive the
sustainable transformation at regional, national, and global levels

— Trencher, Yarime, and Kharrazi, 2013; Trencher, Yarime, McCormick,
Doll, and Kraines, 2014; Trencher, Bai, Evans, McCormick, Yarime, 2014




Some Research Questions

* What are the types and characteristics of university
partnerships with stakeholders for sustainability innovation?

* By what kind of mechanisms do universities collaborate with
stakeholders?

* What functions do university-stakeholder collaboration play in
promoting transitions to sustainability?

* What are the motivations for university researchers and
stakeholders in society with different interests and
backgrounds to join such collaboration?

* What are the outputs and impacts of university-stakeholder
collaboration?

* What factors contribute to or obstruct the successful
implementation of such collaboration? (drivers and barriers)

* What kinds of incentives, policies, and institutions are required
to promote further these types of collaboration?
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Beyond the third mission: Exploring
the emerging university function of
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Evolution of University Missions
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Key Properties of Third and Emerging Missions of University

Third Mission Emerging Mission
Mode Technology transfer Co-creation and co-implementation of
knowledge
Objective | Contribute to economic Create societal transformations to
development materialize sustainable development
Model Entrepreneurial university Transformative university
Paradigm | Market orientationand Collaboration with stakeholdersin
entrepreneurship society
Discipline | Mainly natural sciences and Broad range of fields including
engineering humanities and social sciences,
in additionto naturalsciences and
engineering, inter-/trans-disciplinarity
Approach |+ Closedto university researcher | * Open to various stakeholders
and company = Place and stakeholder oriented
*  Exclusive agreement on * Comprehensive, systematic response
intellectual property to compley, interwoven problems
* Devices/tools orientated * Integrated use of various
+ Response to problemsin methodologies
isolation




Key Properties of Third and Emerging Missions of University

Third Mission

Emerging Mission

Time frame

Short- to mid-term

Mid- to long-term

Collaboration
type

Specialists from academia,
industry and government

Large-scale coalition with both
specialists and non-specialists

from academia, industry, government
and civil society

University
actors

Faculty, with aid from
administration and
technology transfer office (TTO)

Faculty/researchers, administration,
students, and bridging organizations

Chief drivers

+ Specialized scientific
knowledge
+ Technological innovation

= Multi-disciplinary scientific
knowledge

* Technological and social innovation

*= Sociallyembedded knowledge and
transdisciplinary mutual learning

* Socio-technicaltransformations

Setting Laboratory/controlled Real-world setting: specific location
environment (technology park, | (community, city, region, nation), living
ventures, incubators) laboratory

Problem Specific technical/scientific

problems

Social, ill-defined, interlinked problems

2

Key Properties of Third and Emerging Missions of University

Third Mission

Emerging Mission

Channels

+  Article publications,
conference presentations

* Patent applications, licenses

» Technology transfer

+ Spin-off firms, technology
parks

+« Consultation, supply of
graduates

* Knowledge management
+ Technical demonstration projects
* Social experiments




Conters lists svailable o1 Soiencelrms

Global Environmental Change

Iournal ﬁﬂmiﬂlﬂ!' www alasvier com/Tocatea/glaeanvcha

University partnerships for co-designing and co-producing urban @,,....v.q
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Cases of Stakeholder Collaborations for Sustainability

East Bay Green Corridor, University of California, Berkley, East Bay area, San
Francisco, USA

Grand Rapids Community Sustainability Partnership, Grand Valley State University,
Aguinas College, Grand Rapids Community College, Michigan, Grand Rapids, USA

Oberlin Project, Oberlin College, Oberlin, Ohio, USA
Rustto Green, Cornell University and partners, New York State, USA
Smart City San Diego, University of California, San Diego, California, USA

Tompkins County Climate Protection Initiative, Cornell University, Ithaca College,
Tompkins Cortland, Community College, Tompkins Country, New York, USA

UniverCity, Simon Fraser University, Burnaby, British Columbia, Canada
City Lab Coventry, Coventry University, Coventry City, England

2000 Watt Society Pilot Regions, Swiss Federal Institute of Technology (ETH), Basel,
Geneva & Zurich, Switzerland

Sustainable Glasgow, University of Strathclyde, Glasgow, Scotland

Sustainable Urban Neighborhoods, University of Liege, Meuse-Rhine Euregion, EU
NESTown, Swiss Federal Institute of Technology (ETH), Lake Tana, Buranest,
Ethiopia

Urban Reformation Program for a Bright Low-Carbon Society, University of Tokyo,
Kashiwa City, Japan

Trencher, Yarime, and Kharrazi (2013); Trencher, Yarime, McCormick, Doll, and Kraines (2014);
Trencher, Bai, Evans, McCormick, Yarime (2014)




Cases of University-Stakeholder Collaboration
FUNCTION
R&D;
ETH CASE GE EXCHANGE
—_—

CIVIL SOCIETY
HIGH BARTICIPATION

OBERLIN CASE

SOCIO-ECON TRANSFOR

Social Experimentation through Collaboration with Government,
Industry and Civil Society Organizations

Photovoltaics, Heat Pump, . Ly
Smart Grid 5 ¢ '

Housing

Agricultural activities by seniors

Agriculture

Electric Viehicles, COn-
Demand Bus

Mobility

| Innovation on Technology and Institutions
. through Establishing Social Business Models




Functions of Universities-Stakeholder Collaboration for
Innovation for Societal Challenges

Creation of future visions based on science
Setting of concrete and practical goals and targets
Joint scenario making with stakeholders

Promotion of active participation and engagement of various
stakeholders

Data collection and analysis on societal needs

Development of new technologies and systems through social
experimentation with university as a platform, living
laboratory

Impact Assessment, with transparency, objectivity, practicality
Legitimation of innovation in society

Effective feedback to decision makers in the private & public
sectors

Incorporation into institutional design

Agenda-setting at regional, national, and global levels
Yanme and Trencher (2014) 27

Some Issues for Further Exploration

Trade-off between basic research and grand/societal
challenges?

Integration in practice (especially small-scale,
incremental innovation)

— Risk management and governance

— Research and development

Methodological complementarities

— Science and Technology Studies (STS) (framing, normative
issues)
— Sociology of Science (behavior of scientists)
— Industrial Organization and Economics of Innovation
(strategy, management, investment)
Examination of the effects of public policies for
promoting science, technology, and innovation for
societal challenges




Norms, Incentives, and Evaluation

* Current academic norms and incentives potentially hindering
university actors from engaging in placed-based sustainability work
with external stakeholders

* |Internal university policies yet to prove a substantial driver for
sustainability partnerships

* Academic incentive structures encouraging tangible and
quantifiable outputs such as publications in established journals

« Difficulty to evaluate efforts to engage with society and tackle
place-specific challenges

* Measures required to shift such priorities (Crow, 2010)

* University appraisal and performance based research funding
systems from national governments could serve as policy
instruments, shifting market signals in research and innovation
systems (Hicks, 2012) by placing explicit demands on outputs not
only to the economy, but also to society.
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The Issues and Methodologies in
Sustainability Assessment Tools
for Higher Education Institutions

A Review of Recent Trends and Future Challenges
MASARL YARIME AMD YUWUKO TAaMA KA

Alstract

Ansossmoent tools influence incentives to higher education institutions by
encouraging thoem to move towwarcs sustainabBility. A review of 16 custain-
ability assessmant tools was conductec 1o examine the recent trends in the
Issues and methodologies addressed in assessment toels quantitatively
and gualitatively. The characteristics of the current approaches as well s
prallems and obstacles are identifed, and implications and sugagoestions
offerccd for Iimprovements, The sustainability assessment tools rewview ol
focus mainly on the enviromnmental impacts of university operation anmnc
isnwues related 1o governance, Aspects of educaticon, research anc outreach
activities are not well adcdressed by these tools, As activities for sustainaleilitw
at highaer ecducation institutions increasingly involve inter-Strans-cdizciplinary
cooperation and close collaboration with diverse stakeholders in socisty, it
welll e of critical importance o develop and implement concepts amd
methodologies for conducting comprehensive, long-term and integratec
assesument of research, education, and outreach on sustainability at highaoer
TG ISt S,

Kaywards: sustainability assessment tool, higher education institutions,
governance, operation, education, research, outreach




Areas Addressed in Sustainability Assessment Tools
for Universities

@ Governance ®@Operation wEducation ®Reseach #Outreach

Yarime and Tanaka (2012)

Challenges in Institutionalization

¢ Education, research, and contribution to society to be
combined effectively to produce graduates with necessary
skills as well as to produce outputs useful for addressing
societal needs
* Incentives of researchers need to be adjusted to promote
cooperation and collaboration between those in different
disciplines and faculties
— Change in the criteria for performance evaluation
¢ Promotion and tenure structure need to be adjusted not
only in one university, but also in other universities and
research institutes
— Promoting mobility between different places
— Developing long-term career paths
¢ Exploration of career paths for graduates in industry,
government, and civil society
¢ Great potential in global collaboration between academic
programs in STI policy and governance 32




Degrees of integration and stakeholder involvement in
integrative and non-integrative approaches
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Current Opinion in Environmental Sustainability

Mauser, Kiepper, Rice, Schmalzbauer, Hackmann, Leemans and kiooreel (2013)

Transdisciplinary Research

* Active collaboration with various stakeholders throughout

society

* Going beyond academia, organizing processes of mutual
learning among science and society, and innovates
conventional patterns of knowledge exchange

* Integrating experiential knowledge and values about real-
world problems provided by practitioners and
stakeholders with scientific knowledge about systems
provided by researchers

* Joint process initiated by non-academia, including
government, industry, public, and NGOs, or scientists on
an “ill-defined,” societally relevant, real-world problem
that includes challenging scientific questions

- Yarime, Trencher, Mino, Scholz, Olsson, Ness, Frantzeskaki, and
Rotmans, 2012




Conceptual Model of an Ideal-Type Transdisciplinary Research Process

Transdisciplinary research
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Framework for interdisciplinary and transdisciplinary co-creation of
the knowledge castle
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Six Sustainable Development Goals (SDGs) for Integrated Delivery of
Millennium Development Goals & Global Sustainability Objectives
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Global Supply-Demand Chains of Phosphorus Involving Various Types of
Materials and Information with Valuation

C].
I-----------

E
Exploration Dussu atmn
1 "'"f# 1. face-to-face meetings: & Rec.i::','l:nng
g? Yearly TraPs conference (2012-2015)
E% Yearly Node meeting (2011-2015) TF 3
L=t 2. electronie communication Trade and Finance
3. trainings

4, Information material

= GT-umbria
Proguction chain
& Node codrdinatons Project Leaders and Managers,
Steering Committee, and

Knewledge Integration Unit

+ Identification of stakeholders with interests & incentives and relevant knowledge
* Active Involvement of major stakeholders in academia, industry and the publicsector

Organizational Chart of the Global TraPs Project waa 201y
Science

Practice

Umbrella Project
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Material Flow Analysis of Phosphorus
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Material Flows and Stakeholders Involved in Phosphorus Recycling

Ohtake (2010), Yarime, etal. (2014)
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Participatien in
Internaticnal mecotings

Coordinoters from academla
(Ohtake. Matiwbae. Yarime. ot al)

Transdisoplinary
Rosaarch

Principol members
Strategy formulation mectings

INDUSTRY-ACADEMIA-GOVERNMENT
PLATFORM FOR STRATEGIES ON
SUSTAINABLE P MANAGEMENT
IN JAPAN

Policy
recommendation

—

Japan Organic
Recyeling Aasaclation

PHOSPHORUS RECYCLING
PROMOTION COUNCIL OF JAPAN

(PRPCJ)
A nation-wide association

Japan Sewoage Werks Asseciation

foga Prefectural Environmentol Cooperotion

harate Industrial Research Institute

Japan Enwirenmental Sanitation Center

Japan Education Center of Environmental Sonitation
Japan Sewege Treatmen! Plont construcion Assedation
Japan Sail Asseciction

Japan Fertilizer and Ammonia Producers Assodotion
Japan Fertilizer and Feed Inspection Asseciotion
Japan Qrganics Recyeling Association

Mare thom 4 private companies

Glabal Framowerk for P management

Japan
Global Sustainable 31

F manogement Morth & South

Armerica
[Global TraPs) Pyl

¥ Anio O 5]
International centributions s
Sustainable P'm-umgenwri Agla
Japan
China
Wigtnam
Earea
P How in Asia  Tajhwan
Thailand
India

Ministry of Econorvy. Trode ond Industry

Ministry of Land. Infastructure. Tramspart and Tourism
Ministry of Agriculture. Foraatry and Fisheries of Japan
Ministry of Environment

Development of P recycling systems

European Sustainable Phosphorus Platform
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SPS 2014

Sustainoble Phosphorus Sumimit

1-3 September 2016 - Le Corum - Montpellier, France

* Round Table on National/Regional Phosphorus Platforms :
Lessons Learned?, bringing scientists and stakeholders together

— Philippe Hinsinger (Chair of Local Organizing Committee & Scientific
Committee)

— Jim Elser (US platform)

— Philippe Eveillard (UNIFA)

— Marion Guillou (FACCE JPI)

— Tanja Runge (Copa-Cogeca)

— Chris Thornton (European platform)

— Masaru Yarime (Japanese platform)

* An global platform emerging for integrating diverse knowledge

and promoting collaboration among stakeholders for
sustainable phosphorus governance through transdisciplinarity

futurerth m=s

Can we build sustainable
phosphorus governance?




. ¢ Keynote Speech 4: Jason J. Blackstock

DEPARTMENT OF SCIENCE, TECHNOLOGY, ENGINEERING
AND PUBLIC POLICY (UCL STEaFP)

STIG International Symposium
28 November 2014

KT
COELLE

Understanding and Strengthening STE Knowledge
within Public Decision-Making Processes

Dr Jason J Blackstock
Head of Department, UCL STEaPP
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LONDON'S GLOBAL UNIVERSITY

STE Knowledge within
Public Decision Making

Motivation and Rationale for the focus of UCL STEaPP

g UCL ENGINEERING ST E P P

Change the world pplied In Focus '-"v'*

LONDON'S GLOBAL UNIVERSITY 4

Figure 2. R&D and innovation have been an important component
of recovery packages
Government budget appropriations or outlays for R&D (GBAORD) as a % of GDF, between 2008 and 2011

. 3 2008 = 2011 mm Highest level of GRADORD intensity balwesn 2009 and 2010
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Note: Countries are ranked by descending order of GEAORD intensity in the last year for which data are available
Source: OECD, Research and Development (RDS) Database, June 2012,
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LONDON'S GLOBAL UNIVERSITY

STE Knowledge within
Public Decision Making

Motivation and Rationale for the focus of UCL STEaPP

Underpins the Innovation Ecosystem

« Reliable STE knowledge underpinning legislation and regulation
supports prosperity by creating the enabling environment through
which STE becomes innovation and economic growth

ﬁ UCL ENGINEERING STE ra:pp
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) International
Sustainable Meetings in 2015
Development

Hyogo Framework

for Action 2005-2015:

Buiding the Resilience of Nations

and Communities (o Disasters
¢ Y United Nations
"3 C \"‘} Framework Convention on
w Climate Change

ﬁ UCL ENGINEERING STE’:E] P ._

LONDON'S GLOBAL UNIVERSITY A

STE Knowledge within
Public Decision Making

Motivation and Rationale for the focus of UCL STEaPP

Underpins the Innovation Ecosystem

+ Reliable STE knowledge underpinning legislation and regulation
supports prosperity by creating the enabling environment through
which STE becomes innovation and economic growth

Enables our Societies to tackle ‘21C Grand Challenges’

+ Credible, legitimate and salient STE knowledge is needed to both
understand the challenges our societies are facing, and the options
we have for addressing them.
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LONDON'S GLOBAL UNIVERSITY

Evolving Institutional Frameworks

International

e — MAKING
National L @ Advice to Governments EVIDENCE

for loading practitionors
USEFUL

THE CASE FOR NEW
INSTITUTIONS

City/Local ?PP??
F Fe1
ﬁ UCL ENGINEERING ST E :_a...l P P
Change the world Applied In Focus. Globil in Reach
LONDON'S GLOBAL UNIVERSITY A

Building Capacity for Effective STE within
Public Decision Making

Institutions
+ Mapping and understanding diverse institutional frameworks

Practices
+ Day-to-day activities of STE knowledge mobilisation vary widely, even
within similar institutional frameworks

Skills
+ The skills and abilities required to broker knowledge at the STE-PP
interface need to be better understood

... for both STE and PP Communities
+ Both communities need support in developing their institutions,
practices and skills to enable this interface more effectively

ﬁ UCL ENGINEERING STE::E: PP
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LONDON'S GLOBAL UNIVERSITY

UCL STEaPP

Mission
To support and improve how science, technology and
engineering (STE) knowledge is mobilised in
support of public decision making around the world,
through world-leading research, education
and policy engagement.

Three Pillars
Education Programmes
Research Programmes

Policy Institute

g UCL ENGINEERING STE :El: PP

Change the world bk

Ik

LONDON'S GLOBAL UNIVERSITY

UCL STEaPP

Aims
+ Educate current and future generation of...
+ Scientists and Engineers to engage with Public Decision Making
« Policymakers to leverage STE expertise and knowledge
* |mprove our understanding of the STE and PP landscape through
research co-produced with policy communities
« Develop and test “models” for mobilising STE knowledge from within
Academia into public decision making — our policy institute

A key issue throughout...
* The cultures and incentives within both Academa and Public Decision

Making

ﬁ UCL ENGINEERING STE ra]pp

s Change the world A
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LONDON'S GLOBAL UNIVERSITY

UCL STEaPP
Education

Focus on Experiential Learning

Graduate
+ MPA - our flagship
« Doctoral Training Programme
* Contributions to other UCL Graduate Programmes

Undergraduate
+ How to Change the World
+ Minor in Science, Engineering and Public Policy
» Leadership Education for scientists and engineers

iwsw" Change the world
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LONDON'S GLOBAL UNIVERSITY

A
Masters of Public Administration...
...In Science, Engineering and Public Policy
Applied in Focus. Global in Reach.
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wonce » Small cohort of 8 students (Goal of 40 next year)
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STACTURE ;' MOBILISING CHANGE
COURSE STRUCTURE: INTENSIVE TEACHING | ADVANCED POLICY METHO0S BLLa Lt )
ELECTIVE ONE
. ELECTIVE TWO
@ UCL ENGINEERING
Change the world PRACTICAL CASE STUDIES | SKILLS TRAINING
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LONDON'S GLOBAL UNIVERSITY

Doctoral Training Programme

Focus on knowledge systems, policy impactand co-production

PhD in STEaPP

-"1+3 model” (MPhil + PhD), putting “global reach and applied focus™ in practice.
- develop a cohort of researchers with STEaPP's (multi)disciplinary approach

- stimulate doctoral research that is inherently impact-savvy and co-produced

- starting in September 2015; target of ~5 PhD students in first cohort

Doctor of Public Administration (DPA) in STEaPP

-"1+3 model” similar to EngD approach (MPhil + DPA)

- develop a cohort of policymakers with STEaPP's (multi)disciplinary approach to practice
- stimulate professional research that is academically solid, applied and co-produced

- starting in September 2015; target size of ~5 DPA students in first cohort

UCL ENGINEERING ST E { a] PP

Change the world

LONDON'S GLOBAL UNIVERSITY

Highlly successful inaugural programme...
500+ students
+ Five (very happy) national and international ‘challenge partners’

RED CROSS/RED CRESCENT 'ﬁwnmm &8 o Eﬂ“.”il‘(‘]]'lﬂ'lﬁ‘t'l[‘lp
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LONDON'S GLOBAL UNIVERSITY &

UCL STEaPP
Research

Applied in Focus: Linking SE & PP

Emerging Research Areas
* Innovation

* Impact

— _

« Leadership

« Interactive Policy Processes (Foresight, Games, etc)
Building Capacity for Effective STE within

Public Decision Making

« Science Diplomacy
ﬁ UCL ENGINEERING STE’E P
Institutions

» Risk & Uncertainty
Change the world okl b Raach
+ Mapping and understanding diverse institutional frameworks

Practices
+ Day-to-day activities of STE knowledge mobilisation vary widely, even
within similar institutional frameworks

Skills

+ The skills and abilities required to broker knowledge at the STE-PP
interface need to be better understood

... for both STE and PP Communities

+ Both communities need support in developing their institutions,
practices and skills to enable this interface more effectively

ﬁ UCL ENGINEERING ST E r’a]pp
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LONDON'S GLOBAL UNIVERSITY

UCL STEaPP
Research

Global in Reach: Our Focal ‘Global Policy Challenges’

Emergmg Topical Clusters

» Sustainability (Energy, Environment, Climate)
» Urbanisation
» Development

» Digital & Cyber g
» Humanitarian Response @
+ Global Health

Global Security
A r-1
Pﬁ: UCL ENGINEERING STE&PP
Change the world Appliod In, Focus. Globial in Raact
LONDON'S GLOBAL UNIVERSITY A
UCL STEaPP

Policy Institute

» Executive and Professional Education
» Early-Career Professionals — infroductory courses
» Mid-Career Professional — skills training
» Executive — strategic enhancements

» Networking
» Global Fellows Programme

» Policy Consultancy... aka ‘Open Policymaking’
» ‘Menu of options’ for policy communities

g{ UCL ENGINEERING STE a PP

Change the weeld g




LONDON'S GLOBAL UNIVERSITY

The need for an international academic
network...

Three Near-Term Goals:
(1) Mapping and Comparing Institutions, Practices & Skills
(2) Sharing and Improving Educational Approaches

(3) Sharing Best Practice for interfacing Academic STE
knowledge/expertise with Public Policy environments

g{ UCL ENGINEERING STE a PP

Change theweedd
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STEaPP on 11 September 2014

Academic Staff Honorary Academic Staff

RAEH Q8060
ﬁﬁ.ﬁ? .ﬁ Pels [3Ed Y

Professional
Services

2R

Frovost Fellows Education Team Research Staff

W4 2% Ao
COa ®s Ml
w  FAA

Students Rasamh
Indeins

M

RING
Change the world

o




LONDON'S GLOBAL UNIVERSITY

£

UCL ENGINEERING
Change the world

Thank you!!!

ST




l ® Response Presentation: Hideaki Shiroyama

The University of Tokyo
STIG (Science, Technology, and Innovation Governance)
and related Education Program

Overview

PA =TI

TECHNOLOGY,
AND INNOVATION GOVERNANCE

% ﬁ k # Houa Graduate School of Public Policy
ea

(:..’ THE UNIVERSITY OF TOKYO Professor
Hideaki Shiroyama

Graduate School of Engineering Graduate School of Public Policy
Professor Associate Professor (Project)
Kazuyuki Motohashi Masahiro Matsuura

Development of STPP Program in
GraSPP and related Institute

* 2004: Establishment of GraSPP

* 2006 - 2014: SEPP Program (Sustainability of Energy/
Environment and Public Policy) by corporate sponsors

*« 2007 -2011: I12TA (Innovation and Institutionalization of
Technology Assessment) by JST/ RISTEX

* 2008- : Sea Alliance by Nippon Foundation

* 2010-: Space Development and Public Policy by JAXA

* 2012-: HTA (Health Technology Assessment) by a corporate
sponsor

+ 2012-:STIG

+ 2008-2013-: PARI (Policy Alternatives Research Institute:
University Think Tank) - Technology Governance Research
Group, Complex Risk Governance Research Group
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Overall Structure of SciREX §* (Budgetfor FY2012 : 757 Nilhon yeo)
Overall Goals 1) % cucluding the management exgtates grasts for J51
- To identify policy su 'otls for science, technol and inmavation licy trough a scientific process,
- To make alternative wons and condect social and economic impact analvsis for each of the identified poboy subjects
- To pursue to address the pobey subjects by selocting and implementing appropriate policy optisn.
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Hub Institutions for Fundamental Research and
Human Resource Development Program

The University of Tokyo "“ti';““t_‘:r:d““e Osaka University
NSUULe & Kyoto Universi
for Policy Studies y 2
+STI Policy Governa G'ST S ooy Potey Prgra Sn PS
*Assessment and
consensus buildi +Planning, drafting, execution, .Et b leaal and social
evaluation and revision of STI y

Policy
»Theories and empirical studies
on STI Policy / collaboration with

practitioners

and Technology

Hitotsubashi University

iflPP

sInnovation, and
Management, Economics an
Policy

+Corporate management,
Industrial/economicgrowth
and policy/regulations

Kyushu @
University csoes

—

Common Subjects

«East Asian and reqgional
innovation

«Academic-Industrial
Collaboration
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STIG Education and Research Program

STIG is one of the University of Tokyo's interdisciplinary
education programs*. Our goal is to offer a specialized
graduate-level education in STI governance.

STIG focuses on the educating future leaders in the
field of science and technology governance with
expertise in the science, technology, and innovation
(STI) policy-making processes in various fields of
practice, as well as the methods of preparing evidence
for drafting and implementing STI policies.

*University of Tokyo offers nine interdisciplinary education programs as of 2014.

O =T B KL= framework

Developing skills for Science and Technology Governance

Universiiy—w?de education program
Rtquired ol Those studenis who
Requited Heches 12-unil 3 complete 12 units wil

Appligd Courdes
Freld-speaficreseach program receive a certificate

University-wide research network
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Completing the STIG program

Core practicum (req.) ‘ :
Case 5tl..ld",r' {SCiEhCE, Core practicum (req.) 2 units
Tec_hnology and Innovation Basic courses (a) (elective) 2 units
Policy)

Basic courses {elec‘[iue] Basic courses (b) (elective) 2 units
!:a) f_’ﬂ"t_‘,\f processes and Basic, applied, and field &t
institutions specific research courses
(b) Evidence:preparaton
techniques _ _

Applied Six graduating students completed

PP "E_ COUrses A ) the STIG program in March 2014!
Cultivate advance skills in policy — —_— .
processes, institutions, and : i‘-'f;?,-;-;:w-k

evidence-making techniques

Field-specific research courses
Expand practical skills by providing
contextualized knowledge specific
to each field of practice

Electives

Course Listings  awica couses

=Case Study (Assessment and Management in Policy Process)
Required class

*Case Study (Science, Technology and
Innovation Paolicy) (E)

Required Electives

Basic courses A: Policy Processes and
Institutions

+Advancing Regulatory Science

=Case Study (Technology Assessment)

+Regulation Policy

sIntellectual Property Management

#Public Communication of Science and Technology
sScience and technology planning theory 11
+Global Business Strategy and Policy (E)
Field-specific research courses

*Policy Process
*Negotiation and Consensus Building
*5Science and Technology Policy and Industrial

Policy sAdvanced Energy Technology Management and Policy
*Science, Technology and Public Policy (E) *Space Development and Policy
Basic courses B: Evidence Development sMarine Science and Technology Policy
Methodologies sCase Study(Government Modernization | (Open Government)
*Practice Session for Economic Evaluation of  eCase Study(Government Modernization I (Governance of
Public Policies Government Information Systems))
*Quantitative Methods for Management and »Special Lecture in Global Health Policy | (E)
Policy Analysis (E) sSpecial Lecture in Global Health Policy I (E)
*Risk Impact Assessment sHealth Technology Assessment
*Economic Analysis of Innovation (E) sinternational Transportation Policy
*Innovation System Engineering (E) sAeronautical Engineering, Politics, and Industry

#Law and Medicine 8




._-METI l.-_- |
Students registered with the program

2013: 92 students Currently:
2014: 77 additional students 153 students

(69 in spring and 8 in fall semesters)

Guidance of 5TIG in April, 2013 Guidance of STIG in April, 2014

=TS
Career after finishing the program
[Six students completed the program in 2013]
*Ministry of Education, ...
*East Japan Railways
*MRI Research Associates
(consulting)

*Future Architects 4
Inc. (consulting)

*JNC Inc. (chemical _
manufacturer) S ENETE}!
*Still looking for a job '




Policy Platform Seminars

* The STIG program offer a series of lectures on ad-
hoc basis for our students as well as for the

communities
of practitioners
and researchers.

* Sofar29
seminars have
been organized
in three years.

* Total number of attendants are 1437 people. |

11

Policy Platform Seminars

Year 2012

1% STI Policy (47)

2" Energy policy (200)

3 Nuclear safety policyin Asia (148)

4t Reform and EA at the US federal
agencies (100)

5th: Space policy and governance (20)

6" International maritime governance (21)

Year 2013

7t Innovation management(23)

8th: Science diplomacy (37)

gth: Transition management(50)

10"™: Young officers in Kasumigaseki (45)

11%: Environmental financing (20)

12%: Innovation through design (25)

13%: Technology transfer at the US
universities (25)

14" Global health (57)

15%: Risk regulationin the EU (55)

{ )is a number of participants in the seminar

16%: International negotiation on global
warming (30)

17%: S&T policy around the world (22)

18™: IT infrastructure service (68)

Year 2014

19" The effect of international
movement of researchers (55)

20t; FEesfi'an:h Portfolio Management
49

21 Medical device R&D in Asia and the
Us (58)

22": Competitive research grant and
research productivity (36)

23 Ocean Research (22)

24'": Nuclear for peace and
nonproliferation (32)

25"™: Young officers from METI (21)

26" Governance and social space in
Fukushima (16)

27t Black-swan startups (10)

28": Pharmaceutical industry (62)

29": Transition management(23) 19
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SCiREX Summer Camp

The MEXT's SciREX program organizes annual “Summer Camps” every year in
order to bring together faculty members and enrolled students from five hub
institutions (GRIPS, Univ. of Tokyo, Hitotsubashi Univ., Osaka/Kyoto Univ., and
Kyushu Univ.). The summer camp allows each institution to share its recent
developments as well as the ﬁtudents to ex pand thew network wnth fellow
students across the country. —

2013: "Big Projects” in Tsukuba City
(organized by GRIPS)
2014: "Depopulating Society” on
Awaji Island.
(organized by Osaka/Kyoto Univ.)
2015: “Industrialization and STI" in
the Nagoya/Chukyo region.
(organized by Univ. of Tokyo)

..;-METI E
International Symposmm

« March 1-2, 2012: “Reforming
Science Technology Innovation
Policymaking Process and Human
Resource Development”

+ March 8-9, 2013: “Using Evidence

and Human Resource

Development for Science,

Technology and Innovation

Processes”

+ October 2, 2013: “Governance of
Science, Technology and
Innovation: Current Challenges and
Policy Options” (co-organized by
five SCIREX hub institutions)

» November 28, 2014: "Making the
Most of Science and Innovation

through Better Governance”
14
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Fellowship for Evidence-based Policy

In collaboration with Rathenau Institute (Netherlands) and
Karlsruhe Institute of Technology (Germany), we have organized
the “fellowship for evidence-based policy” seminar in Tokyo. It
aimed at developing a global network of decision- makers in the

field of STI.

sLectures and discussions by experts and
practitioners about the accident at the
Fukushima-Daiichi nuclear power plant and
other disruptive emergency elsewhere.
*Workshops on the role of science, the
relationship between decision-makers and
scientists, science communication, and ways of
dealing with uncertainties.

+“Masterclasses” on media-relationships,
team-building, and dealing with stakeholders.

The next fellowship seminar will be held in
Brussels on 9*" and 10*" of February, 2015!

tn: /o rathenauml/abp " October 3-4, 2013 in Tokyo g
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Program for Leading Graduate Schools

Global Leader Program
for Social Design and Management
The University of Tokyo since 2013




Social Design and Management

pla BesiiDesgs .
# A focused interdisciplinary learning approach

= Technology alone cannot solve problems in our society
= Social context needs to be appreciated
= Policy or institutions alone cannot solve problems
» Advanced technology to be used, to design and plan policies/systems
= Identify problems in the society through global perspective with
comprehensive knowledge and expertise, to design and propose
inte?rative solutions by combining innovative technology and
public policy collaborating with diverse stakeholders

Propose solutions globally,
nationally, and in the industry
Social Design and
Management

[ Innovative Science ] [ Innovative Public Pnlio,.r]
and Technology

‘!‘L Competencies SOE:I8| Design and
Management" students

= Fundamental capability

« Capacity for problem identification and
solution, basic knowledge and high
ethical standard, curiamév.
communication skill, leadership

= Expertise
« Discipline based education,
globally leading edge researches
= Multidisciplinary perspective

= Interdisciplinary perspectives, based
on science, technology and social
science

= Design and planning skills 3
. ?Enda‘ setlin?. problem definition, I,!
integration of technology and (i
institutional options
= Practical skills
« Project management skill,
problem solving skills

JFJI'
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Curriculum

4. Secondary Advisor System - Teaching staff from multidisciplinary
faculties and practical fields

weiSoud
5,40190(

3. International Projects — Internship or international collaborative
project

2. Research Design Workshop - Position one’s research within a wide
range of specialized field and practice of public policy

sy pan ynoyum swesdoad sayio

wesFoid

1. Comprehensive Coursework - Global/ social core, science/
technology core and problem solving core( including Social Design
and Global Leadership)

N2 Application of
a pplication o
.. Social Design and Management

Practical education programs with real-life cases

Scienceand  Policy, institutions : Social values
Technology and systems Strategies for to be pursued
at the core of to exploit global deplownent}

Innovation ‘ innovation ‘

7
Create novel innovations to solve urgent global problems
through diverse intellectual fusion

i e | Advnced Encroy
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Participating SchaalafDap.artmanta

(Interdisciplinary project of science/technology and liberal
arts, 9 Schools, 21 Departments)

=« Graduate School of Public Policy
» Graduate School for Law and Palitica School of Legal and Political Studies
. Graduate Sahaal of Economics r Studies of Contemporary Economy

a Gradua{a Sahaal af Engmaarmg Department of Civil Engineering, Department of

L= J SR LEg = AR Ueprai il
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Enar o i f Technol _| an ement for Innovation

. Graduate Sahaar af Alg_naulturaand L|fa Smanaaa' artment of Global

= Graduata Schaaluaf F.rantlarSclancaa
=« Graduate School of Medicine s f International Health, Social Medicine

= Graduate School of infarmattan Sclam:a and Taahnaiagy Infarmatian
and Communication Engineering

. Q(aaaatla S{?h‘??[._gf :i_at_ar.disciplinary Information Studies Depanment of
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SCIENCE, TECHNOLOGY,
AND INNOVATION GOVERNANCE

RRERRXZFRZRMA / RX—2 3 YVBEROBE (STIG) HE-HRI=V H
T113-0033

RREXRXAR 7-3-1 EFER 1 58 S209

Tel : 03-5841-0955 Fax:03-5841-0956

URL : http://stig.pp.u-tokyo.ac.jp/

Mail: STIG@pp.u-tokyo.ac.jp






