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The Intelligent Complex Adaptive System (ICAS) contains eight global properties that are emergent characteristics of the organization. They emerge from day-to-day operations, from the relationships among individuals, and from the structure, culture and leadership of the organization. The interweaving of these eight characteristics plays a significant role in giving the organization its capacity to survive and deal with rapid change, increasing uncertainty and sometimes overwhelming complexity. This paper will investigate some of the interactions and relationships among these characteristics with an emphasis on how they support the epiphenomenon of organizational intelligence. The characteristics are neither exclusive nor duplicative. Rather they overlap and interact in a manner that leverages the organizations ability to achieve sustainable competitive advantage. These characteristics are not independent of the organization’s structure, culture, strategy and leadership, rather they arise from, and are embedded within, these aspects of the ICAS. 

The second part of this paper describes the phenomenon of emergence in complex systems (specifically organizations) and, as an application example, briefly addresses a methodology for creating a specific emergent characteristic, the action culture. The purpose is to illuminate the concept of emergence and demonstrate both the difficulty and the potential of creating widespread change in the organization by seeding, nurturing and dealing with second order drivers instead of the common command and control, mass communication and intellectual approaches popular in a bureaucratic organization.
The Eight Emergent Characteristics.
The eight emergent characteristics of the ICAS model are:  organizational intelligence, unity and shared purpose, optimum complexity, knowledge centricity, flow, multidimensionality, permeable boundaries and selectivity.  We now consider each of these in turn.

Organizational intelligence can be considered the highest level characteristic because it represents the overall capacity of the ICAS to operate effectively. Organizational intelligence represents the ability of an organization to perceive, interpret, and respond to its environment to meet its goals and objectives while satisfying various stakeholders: customers, employees, investors, community, and environmental concerns.  Another aspect of organizational intelligence is the organization’s competency to exhibit good behavior, be well prepared, adopt the right posture, solve problems well and take effective actions (Wiig, 1993).  Other attributes would include willingness to listen and learn, using all available resources, using several types of cognition, developing intuition and judgment and applying knowledge to relevant situations. By leveraging team and group capabilities and coordinating challenging tasks and opportunities throughout the organization, the ICAS can exhibit individual, team or organizational intelligence.
Unity and shared purpose represents the ability to maintain coherence of actions and direction while at the same time allowing its knowledge workers and teams to be self-organizing and highly autonomous. The former is needed for corporate strength and image and the latter for creativity, agility and handling complexity. A common purpose that employees understand and accept as being consistent with their own ethics and morality brings people together and solidifies emotional ties with their colleagues and with the organization. Unity and shared purpose insures the connectedness of choices throughout ICAS.
Optimum complexity is a new concept that indicates how much variety of choices, options and actions ICAS has in dealing with its complex landscape. Variety is a measure of complexity and from Ashby’s law of requisite variety we learn that to deal effectively with an environment of variety “x”, an organization must have a variety greater than “x”. While not a law in the scientific sense, it makes good sense to have more options than your competitor, or more types of products that your customer asks for—all other things being equal. Optimum complexity is having more complexity than your environment, but not too much more. Too much internal complexity leads to confusion, inefficiency and chaos; too little leads to being overwhelmed by the environment. Optimum complexity may vary with each subsystem or team within the ICAS, depending on the local landscape of each group. The overall objective is to have each subsystem capable of managing its own complexity, yet the competency as a whole is a global characteristic of the organization. Internal complexity can be managed by supporting creativity, hiring policies, team leadership, prudent risk taking, knowledge management etc. 
Knowledge centricity places knowledge as central to the ICAS.  Knowledge is recognized throughout the organization as a key success factor and is systematically managed through knowledge management best practices. The ICAS is organized around the knowledge needs of its employees, teams, and decision-makers at all levels. Knowledge centricity also includes technology, databases, and automated libraries, ba spaces, yellow pages, community of practices etc. (Bennet and Bennet, 2004)
Flow represents the movement of data, information, knowledge and people around the organization and where appropriate, through the boundaries of the ICAS. It is a measure of how efficiently, quickly and easily the organization can provide and retrieve needed resources. Providing information and knowledge to people improves their decision-making ability. Moving people around broadens their perspective, enhances creativity and enhances their networking effectiveness. Sharing knowledge leverages capabilities. Another aspect of flow is the autotelic state that individuals enter when they are so involved with their work that they lose track of time and enjoy a feeling of fulfillment through the work. (Csikszentmihalyi, 1990)
Multidimensionality is a term representing a number of competencies that knowledge workers need to successfully understand and deal with in rapidly changing, uncertain and complex situations. Multidimensionality encompasses the competencies individuals must have to   continuously learn and apply their knowledge, to identify and deal with risk, to think in terms of systems and complexity, to develop effective networks, to think critically and be able to retrieve information quickly. These competencies greatly improve the organizations capacity to maintain its integrity while dealing effectively with an unknowable future. These competencies are not usually found in professional education programs, yet they are essential to meet the challenges of change, uncertainty and complexity.
Permeable boundaries signifies the importance of keeping the flow of information, knowledge and people between the environment and the ICAS. It also suggests the need for partnering, joint ventures, environmental scanning and continuously listening to others outside the organization. Since ICAS adapts and co-evolves with its environment, it must have constant and close interchange with its customers and markets. During dynamic and turbulent times it is dangerous at best and suicidal at worst to stop listening, learning and interacting with the outside world. Yet this is often what happens when storms threaten the firm. Permeability also means that not everything is allowed to come through the boundary. What does—and what does not—get through is guided by policies and decided by the needs and judgment of the local knowledge workers and their teams. 

Selectivity is the capacity to filter information from the outside world. Local filtering and selection of relevant and important information is done at the individual and team levels. The selection criteria are based on organizational principles and guidelines, company purpose and values, local objectives and areas of intelligence that needs to be evaluated by higher level leaders. For the organization to maintain direction and purpose it must filter out noise, yet be able to identify signal patterns that may be part of that noise. It has to get enough incoming information to recognize when and how to adapt or resist. Greater selectivity clearly reduces incoming complexity, but no organization can afford to mistake weak signals from noise, nor miss the inevitable surprises that will arise. (Schwartz, 2003) The challenge is to eliminate only that part of the incoming variety that does not mean anything to the organization. This is why it must be done primarily at the local level, by multi-dimensionally competent knowledge workers. 
We now consider how these eight emergent characteristics of ICAS become entangled to provide the overall organizational health needed to survive and maintain a sustainable competitive advantage. Our rough measures of health include the following: self-organization, organizational intelligence, quick response, flexibility, robustness, agility, resilience and adaptability.  The organization needs these capabilities to deal with most problems and situations that arise from a rapidly changing and unpredictable marketplace.
The ICAS Model and Conceptual Relationships.
The figure on the next page shows the emergent characteristics in the ICAS model and the top-level conceptual relationships among them. The rectangle at the top identifies the four major processes and their broad relationships to each other. It also shows that organizational intelligence has a major role in the quality of those processes. The middle rectangle identifies the eight emergent characteristics of the ICAS organization, the arrows indicating broad influence. The bottom two rectangles represent the major characteristics in the external environment. DINK is an acronym for data, information and knowledge. (Bennet & Bennet, 2004, p. 60)
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With this structure in mind, we now consider the question of how the emergent characteristics of the ICAS relate to each other and how organizational intelligence is supported by the other seven.
Emergent Characteristic Relationships to Organizational Intelligence


Organizational intelligence represents the “brains of the firm” or in a more general sense, it represents the organizing activity, the ability of ICAS to know, sense, and act, and is the activity involved with the self-generation and self-perpetuation of the firm. This is similar to the Santiago Theory that cognition, the process of knowing, is the very process of life itself. (Capra, 2002; Maturana and Varela, 1987) An intelligent complex adaptive system must be able to generate, manage, and apply knowledge in a rapid, coherent manner. By knowledge we mean the potential and actual ability to take effective action. Organizational intelligence then becomes the overarching organizing activity of the ICAS.

Organizational Intelligence and Unity and Shared Purpose. Unity and shared purpose plays a significant role in support of organizational intelligence. Perhaps its most important contribution is to help integrate and unify the various parts of the organization. ICAS is made up of a number of self-organized, semi-autonomous units providing innovation and rapid response to its stakeholders. At the same time, the entire organization must be able to marshal resources that maximize its response capability when needed. For this to occur, every part of the ICAS should have a clear understanding of the direction and purpose of the overall organization. This common understanding serves as the standard for behavior, as guidelines for action, and as the metric for measuring competency and success. On a broader scale, unity and shared purpose brings the organization into focus, creating a common culture and a sense of belonging and ownership compatible with the autonomy of each team or unit. All self-organizing units must operate within certain rules or boundary conditions whose nature depends upon the units, the organization, and its immediate environment. These rules may vary from unit to unit but unity and consistency of purpose will ensure that organizational intelligence is applied uniformly throughout the organization
Unity and shared purpose also serves to integrate ICAS activities and enables the ICAS to mobilize resources to gain the synergy of complementary talents and to coalesce personnel resources to meet surge requirements, giving strength to its organizational intelligence. Another way that unity and shared purpose supports organizational intelligence is through its contribution to situational understanding. When people agree and understand the organization’s vision and purpose, they tend to see the same present and potential world. This allows them to apply their experience and professionalism to problems and opportunities in ways that can best contribute to ICAS objectives. 
Unity and shared purpose encourages self-organized autonomous units to contribute to overall organizational objectives while concomitantly maintaining their individuality and creativity. Creativity provides new ideas, solutions, and ways of perceiving and acting upon the environment. Individuality provides a range of options available to the organization. These options increase the organization’s own internal complexity and, paradoxically, if they are structured properly through the culture and communication channels discussed above, they can be used to counter the challenges presented by very high complexity in the external environment.
Finally, it must be recognized that unity and shared purpose represents an ICAS characteristic that communicates and enables in such a way to provide a balance between focus and diversity—both are needed for organizational intelligence. It is the ability of the ICAS to focus and to change that focus as an entire organization that signifies the sought-after intelligent behavior. 
Organizational Intelligence and Multidimensionality.  Multidimensionality represents a number of capabilities that provide an ICAS with the ability to view the environment from many different perspectives and to apply a variety of thinking styles to issues and problems, thereby enhancing its organizational intelligence. 
Thinking skills such as systems and complexity thinking, logic, creative approaches, analysis, judgment, and intuition are all needed at times and become part of organizational intelligence. The time and space dimensions of thinking become important when organizations try to recognize and anticipate patterns in their environment. A similar need occurs as external forces vary over spatial scales, i.e., local, regional, or global. In the future, external forces are likely to require all ICAS subsystems to scale both their thinking and their actions to match environmental patterns. As they learn to do so, organizational intelligence will increase because of the improved interpretations and responses that result. 
As can be seen, a broad range of thinking and implementation skills are categorized under the heading of multidimensionality, all of which relate directly to the ability of the ICAS to perceive, interpret, and respond to its environment—a fundamental objective of organizational intelligence. 

Organizational Intelligence and Knowledge Centricity.  Knowledge and its application are at the heart of the ICAS organization. Its knowledge-centric characteristic ensures the creation, sharing, and availability of the right knowledge to the right people at the right time. Recall that knowledge centricity is closely related to organizational intelligence. To behave intelligently, every complex adaptive organization must achieve continuous, interdependent collaboration and interplay among all levels of the system to facilitate knowledge diffusion among people, teams, and external partners. Knowledge is a critical part of intelligent behavior and thinking. 
Knowledge centricity promotes organizational learning, and directly impacts organizational intelligence, multidimensionality, and selectivity. Knowledge centricity, through its three mechanisms of human, social, and organizational capital, provides the data, information, and knowledge needed for ICAS units to perform their functions and responsibilities. It provides the socio-technical subsystems and processes that tie the organization together to ensure unity of purpose though coherent operations and quality decision-making. Like flow (discussed below), it supports all parts of the ICAS, giving it a quick reaction capability and a higher level of organizational intelligence.
Organizational Intelligence and Optimum Complexity.  Optimum complexity exists in ICAS when all of the local subsystems have the knowledge and ability to generate and maintain the amount of variety in their choices, options and actions necessary to be effective in their interactions with customers and others in their environment. In being able to dynamically vary their own variety they contribute to the overall organizational intelligence. Through knowledge sharing, creativity and knowledge system, knowledge centricity provides the variety of information, options and choices used to obtain optimum complexity.  Optimum complexity also relies heavily on flow to facilitate the availability of information, knowledge and people. Porosity allows the influx of external information and peoples as well as the resources made available from partnering, external networks and scanning techniques. Selectivity reduces external complexity and makes it easier to focus only on the meaningful external events and situations, narrowing the range of internal variety needed.
The ICAS strives locally and globally to achieve the highest useful complexity needed and the least unnecessary complexity possible. This level of optimum complexity provides support to organizational intelligence by offering the largest useful variety of possible perceptions and actions to respond to the increasingly complex external environment. In return, the ability to develop knowledge, to learn and forget, and to coordinate actions and share information all enable self-organizing units and individual agents to determine relevance of activities and events and to use their local optimum complexity to effectuate responses. Achieving an organizational state of optimum complexity also guides the scope and depth of data, information, and knowledge needed by the ICAS. In other words, it can create boundaries for the knowledge-centric characteristics that support the rest of the organization, and particularly its organizational intelligence.

Organizational Intelligence and Flow.  Flow provides the connections, the continuity, and the coalescing patterns of behavior that facilitate unity of purpose and the exercise of organizational intelligence. Facilitated through knowledge repositories, portals, and other knowledge systems, the flow of data, information, and knowledge across networks of systems and people facilitates internal complexity, flexibility and quick response to external demands.
The free and easy flow of knowledge enhances the quality and speed of learning throughout ICAS and encourages the diffusion of the integrative competencies. It also aids cooperation and collaboration by making it easy to share problems, ideas and concerns among teams and knowledge workers. Specific skills and special capabilities of individuals and teams can quickly become common knowledge, available for all to use.
Flow supports the idea of permeable boundaries by making it easy for incoming information about the environment to be sent to the right individual for interpretation or discarding. A continual flow of employees into and out of the organization allows the organization to stay in close touch with the environment, increasing the innovative ideas available. While effective acclimatization of new employees ensures continuous improvement, unity and shared purpose may be negatively impacted by the flow of people in and out of the organizational setting, primarily due to the time delay involved in creating alignment of new people via the vision and culture of the organization. The effects of the flow of people on multidimensional capabilities can be framed in both negative and positive contexts. The positive context would focus on bringing new capabilities in-house; the negative context would focus on the potential loss of capabilities. However, it should be recognized that what is important is not to have all resources in-house but only to be able to access them when needed. Thus, if relationships are maintained, employees who leave the organization remain part of the organizational capability bank, becoming potential resources to meet future needs.
Permeable Boundaries. Permeable boundaries may blur the historic understanding of relationships in terms of time and space, often placing people and information simultaneously both inside and outside of the perceived organizational construct. Permeable boundaries directly impact all of the other six emergent characteristics as the boundaries represent the gateway to the external world. The balance between what and how much information and what kind of relationships span the boundaries and what selection rules are followed to focus effort and reduce external complexity is a critical part of the success of ICAS. On the one hand, partners, virtual networks, image management, and close customer relations are vital to support organizational intelligence. Permeability forces the ICAS to interact with and co-evolve with its environment, whether it wants to or not. This exchange of structural coupling, where each system affects the other, and is affected by the other, results in a growth and learning that pushes the ICAS to stay flexible and adaptable. (Maturana & Varela, 1987)  Porous boundaries also provide feedback for learning and the continuous questioning of assumptions. 

Selectivity.  Selectivity filters the signals that come through the porous boundary by using the shared purpose as a guiding principle. The multidimensional competencies of knowledge workers help them select and disseminate those signals that are relevant. On the other hand, the organization may be overwhelmed (and confused) by the almost infinite number and variety of external demands, threats, and random events. Thus, the rules that the ICAS uses to selectively manage its external complexity are major challenges. Since the ICAS is composed of a large number of self-organizing semi-autonomous workers, these rules must be firm corporate policy yet robust enough to permit local flexibility. These rules and their balance will come from unity and shared purpose for uniformity and consistency, from knowledge centricity for understanding, and from organizational intelligence for learning and application. 

          There is another side of selectivity to consider. Looking at the ICAS from the outside, some organizational responses will be reinforced by the environment and others will be rejected. This environmental selection phenomenon serves to select the best ICAS responses, and in doing so reinforces their internal generation. This is the Darwinian mechanism that promotes the ICAS’ learning and adaptation. These successes and failures occur through the porous boundary and the selectivity process may be the single most important event that determines the survival or failure of the organization. As the pace of external change rises, the speed and fidelity with which the knowledge workers can react, learn, and relay their perceptions and interpretations across the entire ICAS organization will determine its ability to adapt, learn, and forget. Both flow and knowledge centricity drive this communication and collaboration process. Multidimensionality and organizational intelligence determine the rate of learning, forgetting, and how well the organization can implement effective responses.
         The relationships and interfaces among all of the emergent characteristics may well be the single strongest leverage point within the ICAS organization. Because these characteristics are emergent, rather than designed, the challenge is to identify the underlying rules and general principles among the self-organizing autonomous units that will create the desired set of relationships.
Interdependency of the Characteristics

For an ICAS to be effective, the organizational relationships among all eight of the emergent characteristics become critical parameter and provide the high leverage point of the system. As can be seen from the above the characteristics are closely intertwined and therefore highly dependent upon each other. This interdependency, while partially due to the overlap of functions and roles of the characteristics, derives primarily from their relationships with each other. To perform their roles, they must be closely coupled and mutually supportive. This interdependency is what potentially can give the ICAS its rapid response, variety of activities, and resilience against threats. While each of the eight emergent characteristics contributes to the overall ICAS, their correlation is what leads to superior performance. As time passes and the environment changes, the relative importance of each characteristic will undoubtedly change—challenging all parts of the organization to recognize and act upon the new balance needed within the organization. Continuous adaptation means constant internal change, which leads to internal uncertainty with its attendant risk.

The Phenomenon of Emergence.

Emergence is a global property of complex adaptive systems created through the multiple interactions and reactions of the agents or people throughout the system. These interactions are frequently nonlinear and through multiple cause-and-effect chains that create many feedback paths a new, higher order relatively stable characteristic appears. This new, global property that is created falls into a different category than the interactions and causality effects that created it. For example, it a “supposedly emergent” characteristic has the same set of attributes as individuals within the organization then it would not be considered an emergent property. An emergent property is often said to be greater than the sum of the parts, although it would be more accurate to consider an emergent property as being a different category than its parts and therefore it should not be compared to its parts.

Typically emergence arises spontaneously within an organization. As the organization goes about its job of interacting and producing products of value, perturbations in the environment (or internally) may be amplified by nonlinear positive feedback effects which then spread throughout the organization. As these disturbances ripple around, the organization settles down and a new characteristic comes into being: a new paradigm, a different way of working together, or perhaps a new level of excitement relative to an opportunity. These phenomena may be small or large, short-term or long-term, their mark is their influence over the organization. Such processes are one way that organizations grow and adapt.

Interaction with the external environment also produces feedback through structural coupling that modulates the perceptions, feelings, and behavior of knowledge workers. Over time, the result of these relationships, interactions, and feedback loops creates patterns of behavior and expectations of how the work gets done throughout the organization that can be referred to as culture. 

Culture as an emergent phenomenon
As workers go about their daily business of communicating, solving problems, taking action, and reacting to information from others, they modify their own behavior and perception of the work environment until things “settle down” into a normal and expected way of getting the job done. Over time the entire organization achieves a consistent way of working together to meet the needs of internal and external customers, although each knowledge worker has their own unique way of behaving, their behavior still falls within cultural expectations. A set of beliefs, feelings, expectations, and norms develops in all employees that provide comfort and stability, allowing them to work with less anxiety and uncertainty. Everyone understands (often unconsciously) how, when, and with whom they should interact, how to treat each other, and how they are supposed to act as they get their job accomplished. As this atmosphere is created, with its behavior patterns and unstated assumptions, the organization’s culture comes into being. 
This culture is a global property of organizations and because it emerges out of multiple and diverse interactions, it cannot be traced back to any single cause or individual. The original trigger, if there was only one, quickly gets lost within the feedback loops and noise generated by the localized interactions. New employees may have problems accepting the organization’s culture, particularly if it is significantly different from their previous experience. However, their choices are limited: either adapt to their new organization, get the organization to change, or leave. If they stay and do not adapt they will live under continuous, often intolerable stress. Culture, as a global phenomenon of the ICAS, plays a strong role in influencing what knowledge workers should and should not do, how they see themselves and their role in the organization, and how motivated and loyal they are.
If emergent properties come from multiple, nonlinear interactions among individuals, is it possible to design an organization that has a specific emergent characteristic? In principle, the answer is no because you cannot identify or predict the causal processes that lead to the outcome of your actions. While this is correct from a control view, from another perspective actions may be taken that influence the system’s behavior in such a way that the desired emergent property, or something close to it, may emerge.  As systems become more complex and their behavior becomes less and less predictable, they can still be nurtured to guide their evolution toward some desired phenomenon. Emergence is not random, it is the result of multiple interactions that settle down to internal coherence and stable patterns. While there is no guarantee that the desired patterns will surface, by understanding the key variables within the organization, one may be able to take actions that produce desirable results. Small, young companies often take on the personality and character of their entrepreneurial owner. Charismatic leaders do this. Typically the larger the organization the less influence any one individual has, although exceptions such as Henry Ford and Jim Watson are well known.

Complex systems exhibit patterns and forms that may or may not be used to anticipate their future behavior. On the other hand, complex adaptive systems are much more difficult to predict because an external action is likely to cause the system to change itself, which then acts back upon the source environment. Such mutual structural coupling may settle in to a stable relationship that slowly co-evolves. All of this said, managers and leaders are primarily interested in being able to create certain emergent properties that their organization needs to survive and grow. If we cannot predetermine the exact emergent property, such as culture for example, we may be able to create a culture that is acceptable—and perhaps better—than the one we believe is needed. 
From a research perspective, much work needs to be done to learn more about the processes of emergence in complex adaptive organizations. In the example below omits the adaptive effects on the process of creating an action culture. This is done to simplify the process and highlight the potential of seeding and growing. Because each organization and its environment are unique in space and time, the following approach is offered as a guideline with possibilities, not a recipe. Hopefully it will raise questions that lead to a better understanding of organizations. 

Steps to Creating an Action Culture.
Creating a specific culture begins at the top of the organization, with senior management’s awareness of the need for change. This starts with a thorough review and reflection by senior managers of their beliefs, assumptions, feelings, and expectations of the environment, their workforce and their own roles and responsibilities. As a minimum this will lead to intensive questioning of their perception of reality and will most likely result in double loop learning coupled with a deeper understanding of themselves—individually and as a leadership team. The team should also create a shared awareness of the broad characteristics of the current and anticipated environment. In addition, the team must review and understand the history, strengths, weaknesses, opportunities, and threats of their own organization; its present culture and how the work gets done. In other words, they need to agree on where their organization is now and what its culture should look like in the future. Although this is a standard process, it is very hard to implement, often because of the confirmation bias of the team. In times of great stress, resistance to objective understanding comes from either denial or freezing from fear. (Gilovich, et.al., 2002; Weston, 1996)
The second step for the team is to take a detailed look at the environment including: (1) developing a description of the current and expected markets and customers, including their impact on the company’s operation; and (2) developing a broad strategy, or direction for surviving and growing in the anticipated environment. The key question is what kind of culture is needed for the company to best co-evolve with its anticipated markets?  

It is critical for senior leadership to recognize and accept the fact that for the change to be successful, they, individually or as a group, will have to change their own thinking, perspectives, and behavior. Although their actions alone cannot create their desired culture, those actions can easily derail any new culture formation. For example, after the desired workforce attributes are identified, every leader and manager throughout the organization will have to understand, accept, and live those attributes if they expect the workforce to do so. Senior leadership may have to review and revise the organization’s structure as well as the culture because structure can support or hinder cultural needs.

      As a third step, the major attributes of the culture need to be identified. For an ICAS needing an action culture these would be something like the following:

· Flow—knowledge workers share information and knowledge throughout the organization. This includes technology support systems and personal motivation.
· Collaboration—workers work together in teams and small groups to leverage the knowledge and actions of everyone. This requires training, leadership and empowerment.
· Creativity—workers have learning conversations, dialogues, open disagreement, throw out ideas, and try new approaches to their tasks.

· Empowermetn—-knowledge workers have the freedom (and support) to get their work done, understand the context of their work, and are aware of the boundaries of their action space.

· Communication and networking—employees have open communication and there is wide networking throughout the organization and with external stakeholders.

· Adaptability—employees continuously learn, change, and adapt to new circumstances and challenges, with encouragement and support from leaders and managers.

· Action orientation—everyone has the knowledge and motivation to take action, observe the results, get feedback and adjust their behavior as needed.

· Leadership—knowledge workers learn to be leaders by being role models, remaining objective, taking charge when appropriate, and looking out for others.

The above characteristics should become a natural fallout from how the work gets done and what knowledge workers and leaders should expect from, and contribute to, their working environment.

The next step is to determine what knowledge, personal attributes, and behavior ICAS employees need to create and implement the characteristics listed above as they perform their daily work. A sample of individual characteristics that make knowledge workers successful are: trust and trusting, self-confidence and a strong ego, integrity, the motivation and skill to apply their knowledge to new situations, social skills, self-discipline, and leadership potential. Knowledge workers also need to be articulate, continuous learners and team players. 

With the above understanding, the senior management team, working with lower level teams, would select a set of actions that create and reinforce the desired behavior. These actions will then move the organization toward the desired action culture. In other words, the day-to-day work of the knowledge workers will create customs, norms, and behaviors that help get the job done and are comfortable to the workers. These norms should be close to the desired cultural characteristics developed in the third step. The knowledge worker characteristics suggested above are needed to enable workers to create these cultural characteristics. Since cultural characteristics cannot be created through policy, rules, or managerial control, it is knowledge worker characteristics, skills, and behaviors that have to be nurtured and reinforced. 

For individuals to change their characteristics and behavior, they must understand and agree with the need to change. This is much more that just providing a logical explanation. Reason falls before emotion and experience. Emotion, experience, personal goals and the level of acceptable risk all come into play when change is imminent. This is why policies, rules, and memos that declare new processes and changes in behavior will not work by themselves. Individuals must see personal gain such as improved performance, greater professional rewards, higher efficiency, or some other motivator. Workers also need to feel comfortable in their new roles of behavior. In other words, change must not endanger their self-image or persona. Any major change in the way things are done in an organization shifts roles, relationships, and psychological contracts between the individual and the organization. From the individual’s perspective, these are gains and losses in a sea of unknown future relationships. Those who would change a culture must be acutely sensitive to the individual’s perceptions, feelings, and expectations about the outcome of the change desired.

In selecting which actions to take, several factors should be kept in mind. One is the concept of leverage points within the organization. For example, some people will have more influence than others and can be very helpful in getting support from other workers. Another leverage point could be new technology that supports the workforce and at the same time requires new ways of doing the work, ways that support the desired action culture. For example, ba spaces (Nonaka and Nishiguchi, 2000), knowledge repositories, and yellow pages make sharing knowledge easier, thereby reinforcing other actions to get knowledge workers to communicate and share knowledge.

Another consideration is to look for patterns in the existing culture that help, or harm, the movement toward the action culture. A good place to start is by observing the informal system to find out how the work actually gets done, and then ask why it is done that way. These patterns of action have been created for good, albeit usually unknown reasons on the part of the workforce, and wherever possible actions that encourage the desired culture should be taken to speed up the transformation. For example, if people use friends and certain colleagues to help answer questions or solve problems, then networks can be set up to support these habits. Social network analysis can be helpful in identifying the most-used networks among the workforce as well as flow blockage points. (Cross and Prusak, 2002) A third action would be to review recent significant events and understand how and why they occurred. What, if any, patterns resulted from these events? Did they help or hurt organizational performance? This is another way of understanding the present culture and being able to make better decisions on how to shift to the new culture. A fourth action is to review all company policies, rules, and processes to ensure that they are consistent with the desired culture, and, in particular, to eliminate contradictory or inhibiting policies wherever possible. An action culture contains risks that senior leadership must understand and accept if it is to be successful.

As can be seen, changing a culture involves selecting and implementing many changes at the same time. When many changes happen at the same time, there is a sense of being out of control, a scary feeling to responsible leaders. This is usually counter to a manager’s natural risk aversion behavior, since it exposes them to criticism along with the difficulty of defending the approach if things go badly. This is the price for success in the age of complexity. If we cannot predict the future nor control knowledge worker productivity, then the only alternative is to embrace complexity into our organizations and get everyone involved using their best efforts to work together within the uncertainty, change, and complexity that looms around the organization.

Trust and the Action Culture
As an example of actions to take, consider the need for the action culture to have the characteristic of flow; for workers to communicate, share knowledge, and network with each other. A major determinant of effective communication and sharing is the degree of trust throughout the workforce, including the organization’s leadership. If knowledge workers trust each other and their leadership, they are much more apt to work together and communicate more openly. The question then becomes: What actions would build and improve interpersonal trust throughout the organization? 

As De Furia notes, “Interpersonal trust is present in a situation in which one individual places his or her interests under the control of another individual, with the expectation of gaining a desired outcome for which the potential negative consequences of violated trust are greater than the value of the potential desired outcome.”  (De Furia, 1997, p. 5) For me to share my knowledge with you, I must believe that you will not misuse that knowledge, will not use that knowledge against me, and that if I need some knowledge from you, you will reciprocate. If I do not believe all of these things, then why should I share my knowledge? Note that feelings about a person have nothing to do with trust. Trust is a cumulative belief that another individual will live up to our expectations, i.e., trust takes time to create, but can be lost in a single event. 
DeFuria proposes five behaviors that help build trust: sharing relevant information, reducing controls, allowing for mutual influence, clarifying mutual expectations, and meeting expectations. The management team or its change agents are now in a position to set up actions and encourage behavior of the workforce that will lead to interpersonal trust. They can explain the importance of sharing information and the responsibilities of all parties that go with that sharing. They can discuss these responsibilities in the teams and communities and over the networks of the organization. They can also make information and knowledge sharing a part of the organization’s performance appraisal system. On a one-to-one basis, collaborative leaders can work with team members who provide extraneous, irrelevant, or confusing information and explain how these traits make them appear untrustworthy. 

For the organization to gain the trust of its employees, all leaders, managers, and influential workers have to be trustworthy and sensitive to their words and deeds as perceived by the workforce. For example, senior manager’s statements concerning the organization’s direction, objectives, and vision should be cohesive and consistent. While differences among senior personnel are often a good thing, workers may interpret those differences to be deceit, defection, or distrust. From an overall organization’s view, all communication should be open, honest, and thorough so that context and understanding are shared by everyone. 
Managers and team leaders can facilitate staff meeting dialogues on the importance of trust and discuss factors involved in creating and maintaining trust. They can point out daily examples of the need and benefit to individuals and the organization of working together and sharing knowledge, answering WIFM (what’s in it for me) questions in real time. To show that they trust their workers, managers can reduce their own controls by giving more freedom to their workers, letting them self-organize when and where it makes sense, and bringing them into relevant decisions, sharing the context and consequences. This is of immediate importance to an action culture because local self-organization, decision authority at the point of action, and team leveraging of knowledge all call for increased worker participation, responsibility, authority, and accountability.

By sharing responsibility and loosening up control, managers and team leaders model the trust behavior they want others to exhibit. Clarifying mutual expectations is basically open, honest communication on what each person expects of the others and prevents misunderstandings that can quickly be misinterpreted as a failure of trust by either party. When all parties meet other’s expectations over time, trust, collaboration, and camaraderie build up in teams, networks, and organizations. Because of the importance of collaboration and knowledge sharing to an action culture, the level and importance of trust needs to be a continuous item for discussion throughout the organization, at least until it is firmly embedded in the culture. 
On the down side, if individuals clearly prove that they are untrustworthy and beyond redemption, they cannot remain in the organization. As harsh as this may seem, organizational survival and health cannot tolerate wounds or possible cancers within its body. Finally, trust is as much a communication problem as an attitudinal problem. Often people do not have the communication skills to clearly signal their intentions or expectations. Good communication skills and the ability to clearly communicate intent are essential for each and every knowledge worker.
It seems clear that to create an action culture many changes are needed at the same time and many people at several levels should be involved, i.e., creating or changing a culture requires parallel changes applied consistently and cohesively over time. Trust is only one of a number of factors mentioned above that need to be developed. You cannot just tell knowledge workers to share knowledge. Providing technology and information solutions only is never sufficient. These approaches may yield short-term responses but are unlikely to provide the long-term cultural changes intended. While providing the structures and artifacts to make it easier for knowledge workers to obtain and share information and knowledge will help encourage good behavior, their reasons for not sharing need to be surfaced and the context changed within which they get their work done. They must understand, believe in and feel good about the changes needed.
Reviewing Structure and Management in Creating Emergence.
In addition to making changes in individual behavior, the organization’s structure can—and should—be analyzed and changes considered that would improve its support of the action culture. One approach is to start by studying recent events and patterns from the viewpoint of the current structure to determine their impact on how the work gets done. As Peter Senge (1990) has noted, structure is a key force in driving organizational events, patterns, and behaviors. The structure of the organization must be consistent with, and supportive of the organization’s culture. For example, if the IT department sees its role as supporting only senior management, it would be very hard to create a culture where knowledge workers would depend upon that department for either information or technical support. 

Another important factor in creating emergent properties is the role played by middle management. While senior management must understand and participate in any successful approach to creating an emergent property, senior management will not be able to “sell” the desired changes to the workforce. In general, they may not have the interpersonal relationships or the confidence of the workers. Also their context is not as meaningful to workers as a team leader who daily works in their milieu. Second, how do we get buy-in from middle managers on the importance and need for a new culture (way of doing things) and for the changes they must personally accept and implement? Without the full understanding and personal backing of all leaders and managers for the new culture, any lasting change or improvement is unlikely. Several techniques are available for solving this problem. The most effective one seems to be to make the middle managers personally responsible and heavily involved in the new behaviors and relationships desired. They should be involved early in the design process, help develop and teach training courses, lead brown bag lunch discussions and make the changes and employee concerns a part of every staff meeting. 
There are many recommended approaches in the literature for implementing organizational change. To my knowledge, none of them addresses the issue of changing the organization by focusing on desirable emergent properties through changes in the work processes and workforce behavior. Unfortunately, by its very nature, emergent properties cannot be created by direct causal actions. In addition every organization is unique, with its own history, context, culture, and marketplace. There are no silver bullets or panaceas in the world of complex adaptive organizations with their emergent properties. The approach offered in this paper is no exception. That said, as organizations become more and more complex and more adaptive—a survival necessity in today’s world—the number of emergent properties is likely to increase and their role dominate performance in many industries operating at the forefront of change. If this happens, the challenge of dealing with emergent properties could inspire both organizational scholars and reflective practitioners to learn more about this challenge.
References

Bennet, A. & D. Bennet. (2004). Organizational Survival in the New World: The Intelligent
 Complex Adaptive System. Boston, MA: Elsevier. 2004.

Capra, F. (2002). The Hidden Connections: Integrating the Biological, Cognitive, and Social
Dimensions of Life into a Science of Sustainability. New York, NY: Doubleday, 2002.
Collins, J. C. and J. I. Porras. (1994). Built to Last. New York: Harper Business.

Cross, R. and L. Prusak. (2002). “The People That Make Organizations Stop—Or Go,” Harvard

        
Business Review, 80, No. 6, pp. 104-112.

Csikszentmihalyi, M. (1990). Flow: The Psychology of Optimal Experience. New York:
        
HarperPerennial.
De Furia, G.  (1997). Interpersonal Trust Surveys. San Francisco: Jossey-Bass.
Edelman, G. M. (1989). The Remembered Present: A Biological Theory of Consciousness. New
York: Basic Books. 
Gilovich, T, D. Griffin, & D. Kahneman. (2002). Heuristics and Biases: The Psychology of 

Intuitive Judgment. Cambridge, UK: Cambridge University Press.
Handy, C. (1993). Understanding Organizations: How Understanding the Ways Organizations
Actually Work Can Be Used to Manage Them Better. New York: Oxford University
Press. 

Maturana, H. & F. Varela. (1987). The Tree of Knowledge: The Biological Roots of Human 
Understanding. Boston, MA: New Science Library. 
Schwartz, B. (2003) Inevitable Surprises: Thinking Ahead in a Time of Turbulence. New York,
NY: Gotham Books. 
Senge, P. M. (1990). The Fifth Discipline: The Art & Practice of the Learning Organization.
New York: Doubleday.

Westen, D. (1996). Psychology: Mind, Brain, & Culture. New York: John Wiley & Sons, Inc.
Wiig, K. (1993). Knowledge Management Foundation—Thinking about Thinking—How People
and Organizations Create, Represent, and Use Knowledge. Arlington, TX: Schema
Press. 
