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Statement made before United States Senate Appropriations Committee, Defense Appropriations Subcommittee, Senator Ted Stevens, Chairman.

Mr. Chairman and members of the Defense Appropriations Subcommittee:

A new powerful science is emerging which is changing the way we operate business and government, formulate our strategies, manage our logistics, and defend our nation.  This is the Science of Complexity.  This change is underway now, as I will describe in some examples.

A few hundred years ago scientists told us where cannon balls would land.  Now this new Science of Complexity is telling us where organizations will land – or more precisely about the dynamics of large complex organizations composed of millions of individual interacting parts – like millions of ricocheting, colliding billiard balls.  These parts may be bio-molecules in a living cell.  They may be soldiers, tanks, and airplanes in a complex field operation.  These parts may be drug runners and Coast Guard ships.  These parts may even be fragments of intelligence data which, if pieced together swiftly enough, can help analysts foretell of a terrorist attack or an international financial collapse.

The important news is that Complexity Science has matured, and turned the corner from academic pure science to real valuable applications.

What is Complexity Science?  Perhaps this is best answered with an analogy.  Several hundred years ago the Masons built the cathedrals of Europe.  They had an exquisitely fine-tuned body of intuitive rules for constructing these stone masterpieces.  Nevertheless, occasionally the cathedrals fell down, and no one knew why.  Later, structural engineering came along: the science of building.  Buildings didn’t fall down anymore.  Moreover, architects could be more innovative, designing more productive spaces and adapting to new materials like steel.  Fast forward to today when we have amassed an impressively fine-tuned body of intuitive rules for constructing organizations, logistical supply chains, military operations, and intelligence data systems.  Nevertheless, sometimes our organizations fall down.  And we don’t always know why.
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Complexity Science is the ‘structural engineering’ of organizations.  Complexity Science contains the dynamics and rules for designing large organizations, financial systems, operations, intelligence systems, etc.  And like the cathedral architects of the past, today’s generals, officers, CEOs, and business managers can be more innovative, designing more productive, adaptable, robust organizations in uncertain environments.   In military parlance, the human is in the loop – more than ever.

Why is Complexity Science coming to the fore now?  The short answer is computers.  To understand existing organizations, and to ‘engineer’ new organizations, we model them – and to do that we need today’s very powerful computers.

Where did Complexity Science come from?   Los Alamos National Labs was a key birthplace of these ideas, as well as scientists like MacArthur Award winning biologist, Dr. Stuart Kauffman, a founder of the Santa Fe Institute and founder of our company, Bios Group, Inc. – the leading Complexity Science company in the world.

I will close with some examples of projects using Complexity Science.  We have many business projects with companies like Procter & Gamble, Ford, United Airlines, etc.  However, I will focus on three of our DOD projects.

We are building computational models of financial instability to look for signs of, and to anticipate, international financial crises before they occur.  This is akin to identifying the dry forest where a forest fire might later break out. 

For DARPA we are (and I am personally) working on a program called Evidence Marshalling.  Here we are constructing a few – soon thousands – of Sherlock Holmes-like software agents to sift though millions of often-inconsistent intelligence facts looking for the best surviving hypotheses.

For the Joint Chiefs, we are building models of the drug flow from South America to Florida.  This is a battlefield like situation with both sides shifting strategies, often very quickly.  Here we are exploring what mathematicians call policy space, looking for the most efficacious, robust, and adaptable policies – for our side.

In conclusion, the Science of Complexity is emerging as the powerful new ‘structural engineering’ of organizations, operations, and strategy.  Although Complexity Science is relatively new, it promises radical changes.  We are already employing it to build more productive, more cost-effective, more adaptable organizations, logistics, and intelligence.

We would enjoy the opportunity to further brief this committee and other government bodies on this new Science of Complexity, and on the many new opportunities this science opens up for our nation.  Thank you Mr. Chairman and members of the committee.
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