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Managing Complexity
There are no simple formulas for governing an interconnected, ever-changing system. 

Some ideas have legs. They resist becoming fads, instead transforming their environment. While it may be true that there are no new ideas, it is also true that some ideas, even old ideas, become powerful when the conditions are ripe. They are like a spark fueled by wind in a dry field. Sometimes ideas aggregate in new, combustible combinations. Out of these conditions erupt big fires.

Today a burning cluster of ideas is spreading slowly but steadily. In pockets and at the fringes of a growing number of organizations, this cluster of ideas is gradually reshaping conversations and approaches. That's the way it is with ideas. They either come in with a disruptive rush, leaving competing ideas sucking for air, or they seep in slowly, changing the landscape incrementally, almost imperceptibly.

The impact of the "complexity" on management thinking is like a smoldering fire. It's gradually remaking mental models. It's still small in terms of acreage impacted, but I'll predict that it will eventually come to consume most of the terrain. It will call into question the soundness of traditional approaches to management. Indeed, it will make managers wonder if their old way of doing things and the results they thought they produced were just an illusion. Made more of luck than intent.

That old way relied on a presumption of cause and effect. If I do A, then B will result. Furthermore, having achieved B, undertaking C will result in D. Management has largely been a discipline dedicated to the pursuit of cause and effect. Indeed, the whole notion of forecasting is built on the presumption of cause and effect. Goals, objectives, budgets represent a cluster of ideas built on the same presumption.

Today, many honest executives will admit they're uneasy about their ability to make forecasts, set goals, achieve objectives, and meet their budgets. Either it's becoming much harder to pull these things off or maybe they never were pulling them off to begin with. Some executives may not be willing or able to acknowledge such impotence. Unfortunately, in a complex environment, an executive who does A expecting to produce B but instead gets Q is headed for failure. Wisdom represents the accumulation of both "knowns" and "unknowns." It also recognizes that A will not always yield B.

One way to think about complexity is to consider the minimum number of words necessary to describe something. The more complex something is, the more words it takes to describe it. Another way to think of it is in terms of the number of connections it has to other things. The more connected something is, the more complex it is. Complex things often exist within a system. By system, I mean a network of interrelationships. A change in one connected thing gives rise to changes in the various things to which it is connected. More connections mean more change. We are growing immensely more connected every day. Internet connections, cell phone connections, and organizational connections proliferate, and with them a bonfire of complexity. Technologies set off and accelerate the bonfire. They are fuel on the fire of change.

Many people define system differently. Some see a system as a mechanism for mediation, control, and consistency. Machines reflect this notion of system. But compared with systems found in nature, for example, as well as a growing number of manmade communication networks, even the most complex machines have relatively few connections. Therefore, they embody relatively little complexity. Unfortunately, machine thinking doesn't go far when it confronts complex environments. It gets sand in its gears, breaks, and rusts.

Russell Ackoff, the renowned systems expert, once emphasized that success with a true system demands the effective management of interactions, not the management of actions. Interaction is what happens continuously at the various connections between things. It follows then that successful management in a densely connected system involves managing effectively in an environment of complexity.

The kind of management that makes machines work well in predictable environments fails in environments of complexity characterized by high levels of uncertainty. Trying to bully your way through this zone of complexity with simple solutions and the expectation that A will lead to B will be met with failure. The answer is, in many ways, to quit trying. Durable organizations are those that embody a high level of flexibility. They recognize that lots of shorter-term moves prevent the organization from becoming the victim of longer-term moves intended to achieve advantage in an environment that never materializes.

In a complex environment, the changes that one action will generate are beyond prediction because of all the other interactions they set off. Some of those interactions will generate actions that feed back into the original action, setting off a cascade of more change which, in turn, generates even more change. Such self-feeding interactions can be hugely positive, hugely negative, or fall somewhere in between.

Out of the emerging fire of complexity, there are some basic precepts, including:

You can predict short, but you can't predict long. Think of a pool table. Your ability to predict the ending position of the cue ball declines in proportion to the number of times it banks off the sides of the table and other balls. The path of the ball is subject to initial conditions. The tiniest variance in the way the ball is struck by the cue tip gives rise to significant variances in the path of the ball, and these variances are multiplied as the ball banks and collides. The conditions at the moment the tip of the cue stick strikes the cue ball represent the initial conditions. Pushing the ball into a table filled with other pool balls sets off a complex interplay that is beyond prediction. Action initiated by organizations is like that but infinitely more so.

The interplay of complex things often (perhaps always) self-organizes. Forests, indeed whole ecosystems within and around them, emerge without help from any committee or executive team. They establish their own linkages, generate their own equilibrium, and adjust to the change at the level of the individual organism as well as the level of systems and subsystems. Efforts to "manage" or "direct" complex systems often have unintended consequences. Million-dollar mountain homes burn because of runaway fires.

Complex things are made out of simple things. Kevin Kelly, former executive editor of Wired, said it best: "The only way to make a complex system that works is to begin with a simple system that works." Simplicity and complexity are not mutually exclusive. Durable systems are composed of durable subsystems that have evolved to their highest level of simplicity. In biological systems, those simplified subsystems are interchangeable within species and across species. The universal building block of life is a single cell made of a membrane and a nucleus packed with DNA and RNA. From a single cell, all the complexity of life is constructed.

Complex conditions demand continuous adaptation. In a complex, highly connected system, things happen fast. Maintaining a steady state of dynamic balance requires continuous adjustment and accommodation. These shifts occur naturally as one change sets off another. There's little room for a slow chain of command in a complex system. Natural hierarchies are not designed; they emerge.

Biological models are robust and relevant. Kelly summed it up in his classic book Out of Control: "All complex things taken together form an unbroken continuum between the extremes of stark clockwork gears and ornate natural wilderness. The intensely biological nature of the coming culture derives from four influences:

"Machines will become more biological in character.

"Technological networks will make human culture even more ecological and evolutionary.

"Engineered biology and biotechnology will eclipse the importance of mechanical technology.

"Biological ways will be revered as ideal ways."

While increasing complexity is a reality most managers have struggled with for some time now, it continues to be nebulous in terms of its nature and its impact. Getting things done in a complex environment remains an uncertain challenge.

Ralph Stacey is a professor of strategic management at the Business School of the University of Hertfordshire in England. He has developed a matrix. One axis of the matrix extends toward ever increasing uncertainty. The other extends toward an ever diminishing degree of agreement. Thus, management questions and challenges can be viewed as representing varying levels of agreement and certainty. An issue that is close to certainty and close to agreement can be addressed within traditional decision making and management (doing A will yield B). Increasing uncertainty and increasing lack of agreement require more judgment calls, more conceptualization - as well as political accommodation, negotiation, and compromise.

As you move far from certainty and far from agreement, you enter the zone of complexity. Here, much different approaches are needed to succeed. Those approaches will recognize the principles iterated above - in other words, making short predictions, enabling self-organization, using simple materials as building blocks, being continuously flexible and adaptive, all while looking for lessons and metaphors in other complex systems, particularly biological systems. Out there in the zone of complexity, things are different. Management that succeeds will be catalytic, facilitative, enabling, adaptive, incremental, and patient.

For health care executives, no relationship is more important to success in the short term and the long term than the relationship with physicians. It is incredibly complex. It is a relationship characterized by mutual dependence and competition. It is buffeted by massive, accelerating change related to technology, politics, and social transformation. The object of its purpose, health, is itself profoundly complex. Stacey's model describes well the zone in which many health care executives would likely place their physician relationships - far from certainty and far from agreement, sometimes edging off into anarchy, and frequently immune to traditional management approaches. Operating out there in the zone of complexity is an art we're only now beginning to understand.

At the Harvard Medical School, cardiac specialist Amy Goldberger applies complexity thinking to the physiologic systems of the heart and helps others extend that thinking to management. At Memorial Hospital of Burlington County in Mt. Holly, New Jersey, vice president of medical affairs Jim Dwyer intentionally set off "generative relationships" that allow the essential partnership between the hospital and its physicians to develop naturally in the zone of complexity. "In the past," Dwyer observed, "if I were trying to develop a partnership with another physician group, I'd try to bring other people around to the right way - that is, my way - of seeing things. With generative relationships, on the other hand, I begin by showing them what we could be doing together. Then we define what we're both comfortable with and let the relationship grow from there... Our relationship doesn't have to appear all at once. It's a lot more comfortable for everyone if we let it emerge, let it generate itself."

These organizations and individuals are profiled in Edgeware, by Brenda Zimmerman, Curt Lindberg, and Paul Plsek. The book is unique in its combination of theory and practical application. Lindberg's work is available at www.plexusinstitute.com.
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