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Baruch has asked me to give you today my “hybridly vigorous” perspective on risk analysis -- my view of the need, and the potential, for a more interdisciplinary approach to the work that you do.

I’m sure it’s not news to anyone here that good interdisciplinary research is a driver for scientific innovation. 

Just in relatively recent history, the Human Genome Project, advances in areas like xenotransplantation  and nanotech, developing measurement tools for environmental changes, the invention of the personal computer and software -- are all the result of interdisciplinary research. 

But it’s also true that risk follows innovation, and it’s hard to imagine that being more true than today -- where “nano, bio, info and cogno” are all out there somewhere in the world, having clandestine little interactions we don’t know anything about yet. 

Whether we want to admit it or not -- and based on what I’ve heard over the past three days, I’m more convinced of this than ever -- the issues raised by the fast-forward of science have already far overwhelmed the capabilities and the methods of traditional risk analysis. 

So I’d like to talk about why I think a more focused attempt to “be interdisciplinary” would be useful in starting to roll back the overwhelm, and what some of the gating factors are that generally hold people back from trying these methods. 

Given its history in scientific discovery, I’m convinced that interdisciplinary methods can produce more comprehensive and better science for risk analysis -- particularly in the areas that I’m most concerned with -- where the science is new, and where scientific evidence is mixed or incomplete. 

A quick aside, just for the record.  I’m not talking about public participation per se, or citizen panels, in the context of this “interdisciplinary” risk analysis. I think taking risk analysis to the streets in its present state is really premature. Public involvement is critical, but I don’t think you, or they, are ready for that just yet.  I’m happy to talk about this later if you’d like.

Now, obviously risk work is already very interdisciplinary. The nature of the problems you address make it mandatory that you get input from experts in different fields. And your ranks are already filled with people from all across the spectrum of disciplines.

But I think risk analysis itself often masquerades as interdisciplinary -- just like much of what passes for interdisciplinary research today is a masquerade for a much narrower perspective.

Although in fairness this situation has slowly started to change in academia, it still happens all the time. I’m sure you’re all familiar with the following scenario:   

The funding agency -- fill in the blank -- NSF, NIH, USDA, EPA -- wants to support interdisciplinary research, as they all do today, very admirably and thank God. 

So they offer a bit more money and even sometimes the longer time horizon that’s required to attack these big complex problems. The PI finds a topic that fits the general area of the program, and asks a local biologist or engineer or psych professor what they think of the project, maybe uses an idea or two that they contribute, puts their names on the proposal. Maybe asks their opinion a couple more times over the course of the project. Finishes it, writes up the results. Puts the other folks’ names on the final report. 

Not exactly collaborative.

My understanding of a traditional risk analysis is that it usually works much the same way. Get the general problem from the client or funder. Figure out which assumptions you’re going to bound the problem with, unless they were already part of the deal which often they are. Come up with a model or a couple of them. Go forth into the expert community and get what you think is the relevant data. Run the numbers. Check them out with your experts.  Do the finishing touches and that’s it -- pretty much a one-man-show risk analysis, with some greater or lesser degree of expert consultation. 

Don’t misunderstand where I’m going with this. Disciplines and specialties and single-practitioner approaches are really good at what they’re good at -- generally speaking, problems with not so many inputs and enough historical data that a truly quantitative analysis makes sense. We need disciplines and we need specialization. 

Which is good, because not everyone is good at interdisciplinary approaches. And this leads me to the first thing I learned when I started Hybrid Vigor: 

The people who are good at interdisciplinary work are people who have a high tolerance for ambiguity. 

This is not to say there’s no place for the precision of numbers in a more inclusive kind of risk analysis. On the contrary. But what it does mean is that the number-jockeys among you are going to have to learn to live with the fact that people like me may end up using your numbers -- or worse yet, not using them if we don’t think they’re relevant. 

The bigger idea here is that specialization and synthesis have to learn to co-exist. Interdisciplinary work isn’t some vague, amorphous, feel-good way that bad scientists can get away with sloppy work.  That’s not any more true than saying that all experts are rigid, conservative and anal-retentive about their specialized knowledge. People who synthesize have to learn to respect that dedication to order and control, and specialists have to learn to appreciate the creative spark and innovative streak of the synthesizer. 

Hopefully I’m not going to be boldly stating the obvious here if I walk through a few more of the specific tenets of this kind of work. I want to do this because I really want to impress upon the skeptics among you that more inclusive approaches are not just excuses for doing bad science. 

They are, however, very different from business as usual for most of you. And they are powerful ways to leverage an enormous font of expertise in the world and make better decisions. So I think these things are really worth thinking about in the context of the new kinds of problems and complexities you’re being asked to address. 

Here’s another idea that I think is really relevant to risk:  
Successful interdisciplinary research demands input from everyone involved, and requires full agreement on the problem. 

Just doing this one thing would obviate a lot of the issues that both Mary O’Brien and Lisa Heinzerling talked about yesterday, in terms of getting traditional risk and cost-benefit analyses to consider and evaluate alternatives. 

In successful interdisciplinary research, there’s a giant up-front investment in everyone agreeing upon the problem. It’s considered the prerequisite for success. I don’t really feel like solving your problem, frankly. I’m much more interested in solving our problem, whatever we decide that is.

This tenet, however, also begs the question of who is the “everyone” involved, and how do they get to the table? I know there’s some good literature on how you pick which experts and stakeholders you consult in these situations. I haven’t reviewed it myself yet, but I don’t think there’s anything particularly counter-intuitive about the process. 

My thought on the subject has always been:  get everyone together who needs or wants to be there, then lop off the ends of the curve. Give the extremists -- the industry and the activists -- a role as consultants, but don’t sit them at the table. Because while it’s important to tolerate ambiguity, it’s not possible to tolerate intolerance of other points of view. That’s just me, though. Others may have a better idea. 

But just as difficult as agreeing on the problem is this:

When the finished product isn’t a number, how do you know when you’ve done a good job, or even when you’re done?

This ends up being one of the stickiest problems for practicing these methods:  The definition of success is often wildly different from the way we usually think of it. 

The sciences -- and in our context here, also traditional risk analyses  -- usually require quantitative or measurable results. But even the very best interdisciplinary work may not yield something so tangible or testable. So how do you know if you did it right or if you’ve come to the end of the process?  Common wisdom on this is that you’ll know it when you get there, or that just like writing a book there just comes a point where you have to say it’s done even if you aren’t sure. Not very satisfying, but sometimes that’s how life is. 

But you’ll never even get that far unless you can establish a common means of understanding.

The lack of common understanding between disciplines that use different lingo and different modes of inquiry is the biggest personal challenge of doing this kind of work. Experienced researchers -- particularly the elders -- are accustomed to great fluency and literacy within their tribe. This should not come entirely a surprise, since science seems to be as much about its literature as it is about inquiry. 

But what may be even worse than simply not understanding the jargon of another person’s discipline is mis-understanding it. When an economist says “competition,” or an ecologist says “niche,” the economist thinks “neoclassical production theory” and the ecologist thinks “identifiable components of ecosystems.” 

This can be not only very confusing, but can lead to scientific misunderstandings, project evaluations gone haywire, and unfair assumptions of ignorance by (and about) the unwary. 

I met the chair of one of the Macarthur Research Networks when I first started Hybrid Vigor. In addition to giving me that great line about tolerating ambiguity, she also told me that when she started her network, it took a year for the interdisciplinary team she’d assembled to work out their issues with lingo and terminology.  An entire year. Now they work together like a machine and produce lots of good work, but they had to make an enormous investment in common intellectual infrastructure to do so. 

Why is doing this stuff so hard? Why are you sitting there, feeling uncomfortable and maybe even a little cranky about what I’m saying? There are a few reasons, two of them squidgy psychological factors and two that are more institutional and organizational, that may be worth noting. 

First is turf and competition. 

Anyone who decides to take on this kind of work has to overcome the personal, psychological barriers of turf and competition -- as Diana Rhoten has called it, “the geopolitics of knowledge”. It’s not enough that you’ve just chosen to sublimate your ego to the greater good and become an expert among experts on a team. Good interdisciplinary work is more likely when several people on the team have eclectic knowledge and are probably going to end up elbowing their way onto your intellectual turf. 

The second reason is trust. 

Trust is not far afield from turf and competition, and is consistently cited as a reason that interdisciplinary projects break down. Experts and stakeholders have to trust that they are respected and considered equal to people they’re working with outside their areas of expertise — and that they too are in the presence of equals — in order feel secure enough to engage. 

This is particularly true with researchers from the natural sciences and, I suspect, with risk analysts -- both of whom tend to believe their specialized knowledge and data is superior.

But this idea is also closely related to credibility, and whether your clients or funders will accept a new approach to risk analysis. 

In the interdisciplinary world, the credibility issue is usually associated with publishing -- or not being able to publish -- in narrowly bounded subject areas. In the area of risk, I suspect the issue is more about credibility of the analysis with clients or agencies who might not believe or support the legitimacy of these new methods. 

And given the requirements and the bureaucracy of many of the regulatory agencies that you all have to deal with, maybe it’s true that, just like academia, specialization has become an institutional rather than an intellectual requirement.
I’ve had conversations with many of you over the past three days about this issue. The reason why things don’t change is because How Things Are Done Today works very well, thank you, for entrenched interests both in the regulatory community and in industry. It is certainly not in their interest to change the power structure by making risk analysis more inclusive and transparent. The results are far less predictable, and that prospect is not very interesting to those who’ve invested a lot of money and energy into taking the surprise out of the system.  

This is a larger problem than a new risk assessment method can address, but it’s probably the single most important issue anyone faces in trying to improve what you do and how you do it. 

Some of you may be having your own experience of déjà vu right about now. Because what I’ve just described -- only through my own filter of interdisciplinarity -- is pretty much exactly the process that’s outlined in the infamous Orange Book -- a.k.a. Understanding Risk.  

I think it’s worth noting that many of the most respected members of your society worked on this report in one way or another, and consider it to be one of the most significant projects of their professional lives. 

I’d love to be able to cite some examples for you about why this more inclusive, transparent process -- the analytic-deliberative process, in the terminology of the Orange Book -- works so much better. But I can’t, because over the course of the past two years I’ve only been able to find two or three examples of it being put to use. Heather Douglas talked about some of them during her session on Monday morning, and I know of one process that just wrapped up in the U.K. 

I would love to see you all take this on as a project. 

Yes, it’s hard to do this work. It’s messy and imprecise. It’s human. It deals with the reality and the ambiguity of real life. No shiny clean number pops out the end of one of these processes. 

But some of the smartest people you know believe this is the way to do risk analysis. I didn’t know that when I read Understanding Risk for the first time, but for what it’s worth, now I think so too. You would be doing an enormous service to the world and to your profession to try to put its recommendations into practice. 
Thank you.
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