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Most businesses are not ready for autonomous self-organization akin to that in nature.
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[This essay is excerpted  from Chapter Five of Response Ability – The Language, Structure, and Culture of the Agile Enterprise, John Wiley & Sons, 2001, 304 pages, Rick Dove; and is the start of an essay series  that will focus on the structural nature of highly adaptable business systems, including peopled, process, practice, and product systems.]


Many parallels are being drawn between business and biological organisms, business and ecology, business and chaos theory, business and ant hills, business and neurological nets, and other complex, adaptive, self-organizing systems. However, simply referencing the metaphorical links and then postulating a new business paradigm doesn't appear successful in communicating anything to people with operational concerns.


Most business systems and most businesses are not ready for autonomous self-organization akin to that in nature, yet they must become more adaptable. 


I don't like using words like "ecology" to explain in shorthand the potentially rich and useful concept of self-organization. For one, these soft-edged metaphors turn off a lot of hard-edged business people who occupy a large portion of the organizational power structures - especially in operations and manufacturing where monthly shipping targets are expected to be met regardless of the circumstances. For another, nature has the patience and resilience to absorb a lot of failed or marginal experiments that would terminate a business enterprise. And besides, nature doesn’t care who wins. 


Ten years of research indicates that a business-system structure consisting of reusable components reconfigurable in a scalable framework can be an effective base model for creating adaptable systems. The nature of the framework appears to be a critical factor. To illustrate this point and introduce the framework/component concept we will look at three different types of construction toys; making observations about how they are used in practice rather than what might be done with them in theory. Construction toys offer a good metaphor because the enterprise systems we are concerned with must be configured and re-configured constantly, precisely the objective of most, though not all, construction toys.


I grew up in the age of the Erector Set. I watched my daughter grew up with Lego. Both dominated the construction-toy market of their eras (Lego’s era continues). Though my experience with Erector Set construction goes back to childhood, seeing one on someone's living room rug doesn't call for hands on action the way Lego does. You can build virtually anything over-and-over again with either; but there are fundamental differences in their structures that give them different dynamic characteristics. Both consist of a basic set of core construction components, and both have a structural framework enabling connectivity of the components into an unbounded variety of configurations.


One popular Erector Set kit featured a picture of a 2-foot high Ferris wheel on the box cover. A current day collector/re-seller suggests on his web site that few people ever completed or even attempted this pictured construction, though the complexity was alluring. By (unfair) contrast, there have been massive whole-town reproductions made from Lego. Perhaps it is the tedium of using nuts and bolts to connect the construction components of Erector Set that inhibits large construction. Whatever the cause, Erector Set is not as scalable in practice as Lego.


Modern day Erector Set kits can be purchased for constructing specific things, like a small airplane that can be assembled in many different configurations. Lego offers similar kits, and both toys include a few necessary special parts, like wheels and cowlings, to augment the core construction components. Watch a child work with either and you'll see the Lego construction undergoes constant metamorphosis, perhaps starting with one of the pictured configurations, but then being reconfigured into all manner of other imagined styles. With the Erector Set kit the first built model is likely to remain as first configured in any one play session. Erector Set, for all its modular structure, is just not as reconfigurable in practice as Lego.


Lego components are plug compatible with each other, containing the connectivity framework as an integral feature of the component. A standard grid of bumps and cavities on external component surfaces allow them to snap together into a larger configuration. The Erector Set connectivity framework by contrast employs a special-purpose intermediate sub-system used solely to attach one part to another - a nut and bolt pair, and a 90 degree elbow. The components in the system all have many holes through which the bolts may pass when one component is connected to another. When a nut is lost a bolt is useless, and vice versa. When all the nuts and bolts remaining in a set have been used, any remaining construction components are useless, and vice versa. All the parts in a Lego set can always be used and reused, but Erector Set, for  all its modularity, is not as reusable in practice as Lego.


In contrast to both of these construction toys is the model-builders kit. You can get one of these for an airplane, too. The finished glued-construction, or maybe snapped-together, model will have a lot more esthetic appeal then the Lego or Erector Set versions; but what it is is  what it will remain for all of time. The parts are not reusable, the construction cannot be reconfigured, and one intended size precludes any scalability. A highly integrated system, this construction kit offers maximum esthetic appeal for one-time construction use. The accompanying figure depicts the essential differences of all three kits.


Complex adaptive systems theorists speak of the vibrancy and adaptability that exists between the borders of chaos and order. Too much order and nothing much happens in response to an environmental change. Too much chaos and nothing much happens with coherency and purpose. In our construction-toy examples the model-builders glued-together kit is highly ordered with a single purpose in mind. The Erector Set, with its nuts and bolts connectivity, allows connection to almost anything with a hole, while simultaneously making the connection/part-interaction process tedious - often resulting in many simple constructions with novel appendages - chaos is the result. Lego walks between, accommodating the moment-to-moment whim and imagination of the user with a readily adaptable system.
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The model building kit has a tight framework: a precise construction sequence, no part interchangeability, and is highly integrated. Erector Set has a lose framework that doesn't encourage interaction among parts, and insufficiently discriminates among compatible parts. Each component in the Lego system carries all it needs to interact with other components, and the interaction framework rejects most unintended parts.


These construction toys are all "good" systems. But Lego is the more adaptable. Lego is also the dominant construction toy of choice among our pre-teen builders - who appear to value experimentation and innovation.


Fixed frameworks, no matter how enlightened, will become obsolete with time, and restrict the applicability of systems they are meant to enable. Frameworks must evolve. Part of the success of the Lego toy is due to a good initial framework design that required virtually no evolution for many years. Recently, however, someone at Lego saw fit to incorporate changes that brought motion and computer-programmed microprocessor control to Lego constructions, a move sure to extend its popularity and use beyond what would have been otherwise. The framework now includes an additional interface very different from the physical bumps on the blocks: a radio link to a computer, and a specification for downloading codes into a construction's microprocessor controller. 


In subsequent essays we will explore how a framework/module architecture and these ten design principles can be used to create highly response-able systems, and agile enterprise. We will see that such systems and enterprises are composed of loosely-coupled components whose reuse, reconfiguration, and scalability is both constrained and enabled by the framework that binds them.�
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...the most important characteristic a stock analyst looks for is the ability to implement strategy.
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The International Council on Systems Engineering (INCOSE) is forming an interest group to explore aspects of the Intelligent Enterprise. What does intelligence mean when applied to an enterprise? Jack Ring, co-leading the effort, says enterprise intelligence is indicated by agility, dynamic stability, and goal-seeking behavior. He sometimes interchanges the phrase response ability for dynamic stability. But he hasn't yet committed to a definition for an Intelligent Enterprise.


Jack would never pretend that there is some righteous and absolute definition for Intelligent Enterprise, but he clearly wants to use that phrase to encompass whatever it is that this interest group will agree it means, and then explore. If this term is necessary, then it must clearly mean something beyond the other terms we already have, like lean enterprise, virtual enterprise, agile enterprise, adaptive enterprise, learning organization, whatever. 


What would you expect the phrase to mean?


As I ponder this question I see that one basic way we use the word intelligence is to distinguish ourselves from other life forms. We have it, they don't. When we use the word this way we are generally referring to the basic human abilities to understand a situation, no matter how big or small, how social or technical, evaluate the issues and options presented by the situation, and adapt to it appropriately as it changes, and as our perceptions of it change. 


At the heart of all of this is the human ability for continuous and real-time learning, that results in continuous decisions based on integrating new with accumulated learning, and implementation of those decisions to change behavior. We walk through life doing this daily and unconsciously, and getting away with it quite well.


This word intelligence, when used this way, reflects an ability to understand a changing environment and adapt accordingly, and to both understand and adapt across a very large spectrum. We relate the degree of intelligence one has directly to both the depth and expanse of understanding, as well as the appropriateness of adaptation. And we recognize intelligence as a human characteristic who's presence has served us well as a prime survival mechanism, regardless of how we got it. 


In this light, if we speak of an intelligent enterprise, we might distinguish it as one which understands (knowledge) the situation it is faced with, learns continuously from it as it changes (learning), and adapts (response ability) appropriately (decisions) to result in markedly superior achievement of purpose (goals). 


Okay, maybe I'm beginning to see how Jack's choice of terminology might describe something distinctively useful.


My own personal distinction between "response ability" and "agility" is to see the first as a capability (like having fast-twitch muscles) and the second as this capability plus the knowledge necessary to know when it should be exercised. I've always recognized that this isn't the end of the story – for knowing enough to make a decision and actually making it are further distinguished by action, and action, of course, is further distinguishable by result, which is a quality issue. 


Action. It is said that the most important characteristic a stock analyst looks for is the ability to implement strategy. Notice that this is not a focus on the quality of strategy, but rather the ability to implement it, whatever it is. Goal seeking action.


Nolan Bushnell, the father of computer gaming, made a statement quoted in a San Francisco newspaper years ago that will always stick with me: "Ideas are $%#&, implementation is everything. Anyone who's stood in the shower more than ten minutes has had more ideas than they'll implement in a life time."


Allen Fairbairn from the UK, Jack's co-lead for the Interest Group, "...would distinguish an IE as having the growing ability to know what to keep looking for and acting/reacting/responding to, in order to achieve its stated goals, which are, themselves in a state of flux, or dynamic stability. This would be [in contrast to] an unintelligent enterprise that also had stated goals, data gathering abilities, and even an understanding that things may need to change all of the time, but lacked the intelligence to sift what was coming in.


Allen argues to include the quality of decision as necessary to warrant the term Intelligent. This is related to my suggestion that the breadth and depth of how someone understands a situation is one way we distinguish degrees of intelligence among different people.


Jack caps the vote for a quality requirement by making it a competitive measure: "An enterprise is intelligent to the degree that its behavior matches the needs of its customers, suppliers and stakeholders better than does the behavior of competitors and rivals."


Last year's dot.bomb crop wouldn't qualify as intelligent enterprises. They multiplied like flowers after a rare desert rain, never questioning how often it rains. Clearly uncaring of the real situation.


This interest group is forming as a community of practice under the International Council on Systems Engineering, and intends to look at enterprise through a systems engineering lens, with the tools and models this discipline brings to the table. However, enterprises are systems where humans are both the primary components of the system and the key drivers of its behavior, introducing a whimsical and sometimes irrational element that will both stress and stretch system engineering concepts. 


I am intrigued.


Business can be looked at as processes, practices, and people. The processes are those automated procedures we employ to conduct the activities of business. Practices are those belief and knowledge systems that substitute for process when a procedure does not exist. Practices also influence how we design and operate formal processes, and how much integrity and fidelity we require of formal processes. 


People are the gremlins that keep the processes running and the practices performing, as they feel whimsically self-directed at the moment. People are not rational in a grand sense, but only in a self-sense, at best; and subject to discontinuous changes and inconsistencies in that self-rationality.


At the heart of this interest group's work is the notion that an intelligent enterprise is a system that is "engineered" as such. It has processes and practices that, in spite of the people, prevail. If we view the operating part of the enterprise as consisting only of these three (processes, practices, people), then I suspect it is in the practices which mitigate between the people and the processes where we will find the conjuring of intelligence. 


Putting people in your systems theory equations sounds like fuzzy-logic-meets-systems-engineering. There is some precedent, however. 


My minor at university was economics, and the prime text we had to read at the time was called The Theory of the Firm, which assumed perfect markets with perfect information and perfectly rational decision making. Sound mathematical models easily explained price elasticity and supply-demand curves. Markets were explained as the emergent result of many firms maximizing their profit potential by observing these supposedly natural laws. The theory of the firm was based on the prediction of rational decisions by the firm, according to market realities. 


This was economic gospel until 1963, when A Behavioral Theory of the Firm, written by Cyert and March, broke with this conventional thinking. Cyert and March suspected that the mathematically perfect view was flawed, and set out to observe the actual behavior of firms in decision making processes. Ample evidence shows that perfect knowledge is not obtained by decision makers, decisions are not particularly rational economically, and conflicts exist within the organization. If these observed realities are at work in the firm's economic decisions, it is reasonable to expect similar irrationality in decision making throughout.


In their 1992 preface to the second edition, they comment on how contemporary thinking has caught up with some of the ideas they had expressed in their first edition: "The agenda and the first steps we proposed were somewhat deviant from dominant ideas in both economics and organization theory when the book first appeared. In the years since 1963, conventions of theoretical discourse about organizational decision making have changed, and a number of ideas discussed in the book have become part of received doctrine. In particular, a perspective that sees firms as coalitions of multiple, conflicting interests using standard rules and procedures to operate under conditions of bounded rationality is now rather widely adopted in descriptions and theories of the firm."


The Intelligent Enterprise Interest Group will define its precise mission at its first meeting in October. In anticipation, Jack Ring suggests that the group might explore and demonstrate the utility of system engineering for evolving Intelligent Enterprises; and further suggests that that the group might specifically:





determine how enterprise intelligence can be assessed and diagnosed


determine the interventions and/or environments appropriate for evolving enterprise intelligence


construct a model showing the relationship of enterprises’ intrinsic and extrinsic attributes to degrees of enterprise intelligence


clarify how system engineered enterprises can be matched to the challenges of their mission and nature of their organizational context


directly experience the implications of an Intelligent Enterprise by operating as an IE


Most interesting to me is this promise to "determine the interventions and/or environments appropriate for evolving enterprise intelligence." For me, this is where the real payoff is. Right now I am totally immersed in a major corporate project at Silterra, a semiconductor manufacturer, to help create what Jack's group might call an Intelligent Enterprise. Though much of the initial work is focused on infrastructure, in the end it will all hinge on intervention and environment: confronting and molding a culture. 


That an enterprise should be "engineered" is also a front line effort we are wrestling with at Silterra, complete with a proposed office of business engineering. An office of business engineering at the highest and most strategic level should not come as a surprise. It is little different than what we preach at lower levels of business process and practice – namely, that there should be a continuous improvement effort on what we do and how we do it, and there should be zero tolerance for recurring problems...a problem being an opportunity to develop an insight that directs a system correction.


If you want to explore participation in this Intelligent Enterprise Interest Group, contact Jack Ring at jring@amug.org. He is looking for serious players who will share and use ideas in real world projects at for-profit, non-profit, and government organizations. A critical mass of international participants is already committed. �
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...like the so-called human reptilian limbic brain that functions at the unconscious survival level
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In an earlier essay we explored what distinguishes an "intelligent" enterprise, and concluded that it would exhibit goal seeking behavior, exercising its potential for agility by understanding its business situation, learning and adapting continuously as the situation changes, and demonstrating sustained achievement of purpose.





This enterprise intelligence is a result of the way the enterprise is built and operated. It is wired into the fundamental structure and fabric of the enterprise. It is neither the result of a management team's annual strategic whimsy, nor the collective talent of a group of employees, but rather a phenomenon that emerges by design. There is little human choice in the matter. A higher order of systemic design reigns.


We will explore here what goals, principles, and sub-systems might be employed to design such an enterprise.





Fundamental Goals


I suggest that four fundamental goals might drive the manifestation of enterprise intelligence:


Recognize opportunity.


Take advantage of opportunity.


Recognize threat.


Minimize impact of threat.


These four goals are timeless – meant to endure. They are fundamental and amoral, like the so-called human reptilian limbic brain that functions at the unconscious survival level. It is left later to things such as enterprise vision, mission and strategic principles to socialize this shark of a company into something with higher purpose and identity.


Here, we focus on the nature of a goal seeking system that can deliver "sustainable" achievement, intending to understand its fundamental concepts and subsystems, and their implications – a prerequisite for crafting compatible vision, mission, and strategic principles.


Jack Ring, instigator and  co-lead of the INTteligent ENTerprise Alliance (www.intentalliance.net), built an initial strawman of principles and subsystems that he suggested might mold an intelligent enterprise. I've taken some liberty with that work, and pressed him into active collaboration, to include agile enterprise concepts consistent with the models my research has indicated.





Key Principles


Much like the timeless goals above, principles are design and implementation guidelines and objectives that might be satisfied many different ways under many different circumstances, yet remain true and unchanging across time and circumstance. They provide unequivocal direction without prescribing a precise means of achievement, and function as a strategy test when changing circumstances bring confusion.


There are four principles suggested as guides to the design of an intelligent enterprise system. They are presented next as a linear flow of dependency, but the accompanying figure shows a richer interlinkage.


1) Knowledge management – Knowledge should be appreciated as the fuel of the corporate engine, and known as actionable understandings that employees have learned. Knowledge value is related to time, and the further from prime time that knowledge is obtained, the lesser is its value. Knowledge of the external world that can affect corporate success limits the quality of strategy and decision. Knowledge of the internal world that can affect performance and implementation limits achievement of strategy and decision. The principle of knowledge management means having the right knowledge in the right place at the right time. 


2) Reactive and proactive balance –  Planning is a process that develops a model of action which is expected to achieve a result. Knowledge is employed in this process to characterize the situation which must be addressed, shaping and limiting the quality and nature of the plan. Some plans are triggered by an involuntary reactive need to respond to an event or condition, others by the voluntary proactive pursuit of an opportunity or advantage. In either case the actual situation presents both reactive and proactive dynamics, and a robust sustainable result will be shaped by knowledge of both. The principle of reactive and proactive balance means strategies are based on knowledge of situation dynamics, maintain a balanced blend of reactive and proactive objectives, and are brought into play decisively. 


3) Response ability – Having a plan is of no value if it cannot be acted upon effectively. The ability to carry out a plan is enabled or inhibited by the abilities to assemble resources and implement change. Plans triggered by new knowledge are generally unanticipated. The principle of response ability means having an explicit competency, appreciation, and methodology for dealing effectively with unanticipated change, of any kind, and in any area, of the enterprise.


4) Dynamic integrity – An enterprise is a living system, reshaped continuously by people making daily decisions at all levels. The integrity of an intelligent enterprise (at this limbic level) is maintained to the extent that the key subsystems are actively managed and reshaped to fit the changing business situation in pursuit of enterprise goals, without compromise of key principles. This is accomplished when continuous learning informs competent decision makers who take decisive corrective actions.





Key Subsystems


The four cornerstones of the framework above are expressed by six subsystems, which are formal activities of the enterprise. These subsystems do not necessarily equate to entities on the organizational chart, but may in some cases be distributed across the enterprise, or embodied in procedures or IT applications. In each case, however, we have a formal process with designated responsible ownership, clear time-based objectives that continuously evolve, and performance metrics.


1) Resource portfolio management – provides the top-down directed component of the knowledge management. principle. The right profile of the knowledge resource is as important as the right profile of other resources such as money, materials, machinery, processes, data, etc. The knowledge portfolio must be managed to anticipate emerging needs, satisfy current needs, and weed out the obsolete needs everywhere in the enterprise. It is responsible for the identification, acquisition, diffusion, and renewal of all knowledge that is appropriate. 


2) Collaborative learning management – provides the bottom-up grass roots component of knowledge management. It embeds in the employee group an appreciation for the learning process, an appreciation for the value of continuous learning , a demand for new knowledge, and a propensity for collaboration and knowledge sharing . It is responsible for facilitating and nurturing collaborative knowledge development and knowledge sharing, and for creating and maintaining an environment that  facilitates learning beneficial to the enterprise. 
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3) Adaptable structure management – provides a framework and module architecture for enterprise systems, designed specifically to facilitate change. It is responsible for formulating and enforcing rules of framework design and module interaction for key enterprise systems and infrastructure, consistent with  adaptable systems principles.


4) Change proficiency management – embeds in the employee group a vocabulary and metric basis for change performance, knowledge and appreciation of adaptable enterprise systems, and a view of problems and opportunities in terms of their dynamics. It is responsible for acculturating the concepts of change proficiency throughout the enterprise, to the level of unconscious corporate competency.


5) Decisive action management – provides timely attention to decision making. Responsible for illuminating situations which require decision, identifying time value and penalty for resolution, and causing clear decisions to be made and carried out as appropriate.


6) Competency and talent management – provides competency in all positions and talent where the enterprise can benefit from strategic leverage. It is responsible for having the right skills in the right place all of the time, especially for decision making quality.





Goal Seeking Emerges


Constructing these managed activities in accordance with the principles, and with an eye toward achieving the goals, results in a goal seeking system. It has a clear goal definition, knowledge of the path it must take to reach that goal, feedback measuring deviation from the modeled path, and means to employ this feedback as a direct driver of corrective action. In goal pursuit there is little decision or whimsy involved, as is the case in traditional peopled systems, where denial, hope, delay, incompetence, and ignorance come into play. In a goal seeking system, delay in feedback, feedback evaluation, or feedback driven corrective action causes oscillation around the desired path, and generally a missed goal. 


Enterprise intelligence is then a characteristic of the enterprise entity, not of transient people; and equivalent to the volume of the pyramid shown in the accompanying figure. Sustainability will not disappear if the president retires, nor weaken when valued employees are wooed away to other challenges. The enterprise is a goal seeking system built to achieve purpose in a dynamic and unpredictable business environment.
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