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On Cooperating: Firms, Relations and Networks

Abstract

Firms operate in the context of business relations and networks that affect the nature and outcomes of their actions and which are potential sources of competitive advantage.  Relations and networks represent a challenge for management because firms are unable control or direct these relations or networks or predict the outcomes of their actions. Firms are continually adapting their actions and associated “network theories” in the light of their experience and network structure and behavior emerge through the local interaction of network members in a bottom up self-organizing way.  We draw on recent advances in the study of complex self-organizing systems to consider the implications for the management of firms in networks. The role and importance of cooperative strategies in contributing to the self-organizing process are discussed as well as more general participation and adaptation processes.  We conclude with a discussion of the research implications arising. 

On Cooperating: Firms, Relations and Networks

Introduction

Marketing, in essence, is about the management of the external relations of the firm and the marrying of this with internal operations.  This has become more apparent in this era of downsizing and outsourcing, where the business landscape is changing rapidly - presenting new problems and opportunities.  As firms focus on an ever more tightly defined set of core activities, the relations with outside suppliers of key product and service inputs become even more important (Achrol, 1997; Johnston, 1997). Increasingly firm’s are recognizing the development and management of relationships both directly and indirectly with other members of the value producing system. 

The central question addressed here is: how should firms behave, given that the nature and outcomes of their actions depend in complex unpredictable ways on the actions and responses of other members of the business network, to whom they are directly and indirectly connected, and over whom they have only limited to no control?  Our answer shifts attention away from more traditional notions of marketing strategy based on controlling and directing system behavior to one that emphasizes the participation, learning and adaptation of firms’ strategies and actions within complex self-organizing systems.  We begin by discussing two types of network strategies described in the literature, i.e. relationship portfolio management and network positioning. This is followed by a more general examination of the issues involved in developing a firm’s network strategies, drawing on research on the nature and dynamics of complex self-organizing systems. The paper concludes with a discussion of the research implications of the network perspective.  

Competitive Advantage and the Role of Relations and Networks 

Firms do not survive and prosper solely through their own individual efforts, as each firm's performance depends in important ways on the activities and performance of others and hence on the nature and quality of the direct and indirect relations a firm develops with these counterparts.  Interfirm relations involve a mix of cooperative and competitive elements.  Firms simultaneously cooperate to expand the total amount of rewards and resources available to them and compete over the means to do this and over the division of rewards and resources.  They compete to develop cooperative relations with counterparts such as customers and suppliers that are beneficial in order to create competitive advantages in creating value for final customers (Kanter 1995, Preiss et al 1996).  Rivalry to develop such relationships organizes and reorganizes the networks of relationships among firms and is the means by which inefficient firms, ineffective exchange relationships and badly performing technologies are driven out, winners and losers are sorted out and efficiency and effectiveness increased (Johanson and Mattsson 1994) 
Relationships are the focus of substantial investments in time, money and effort and are the means by which knowledge as well as other strategically important resources are both accessed and created.  Furthermore, relations are connected to other relations resulting in systems of interdependent relations - henceforth referred to as business networks (Anderson et al, 1994).  Just as a firm’s behavior and performance depends on the behavior and performance of other firms and organizations, so the behavior and performance in a focal dyad depends on other relations (Blankenburg-Holm et al, 1996, 1999). Coordination between as well as within relationships becomes a central managerial concern and the means by which the joint productivity of the value system comprising a network of connected business relationships is improved. 

Network interdependencies pose problems for individual firms in developing and implementing their marketing strategies.  All actors in a network are simultaneously trying to achieve their own objectives while taking into accounts the effect and responses of other actors.  No one actor is in overall control of the networks.  Pockets of more strongly connected and controlled actors may occur.  The “network theories” (Johansson and Mattsson, 1992) or sets of expectations (Arthur et al, 1997) each actor has guide the way they act and respond to other network members in trying to achieve their objectives.  Over time firms, acting in parallel, learn about the behavior and motivations of others through interacting with them and modify their behavior and network theories accordingly. Out of this ongoing process emerge the network structures and operations we observe (Holland, 1998).

Relationship Portfolios
One way in which the management of connections between relations has been considered is in terms of a firm’s relationship portfolio. This portfolio is a part of a firm’s strategic resources and comprises all the relations with other organizations a firm is involved in (Turnbull et al, 1996; Olsen and Ellram, 1997).  It includes exchange relations as well as other types of relations with actual and potential suppliers, customers and distributors, as well as with other firms and organizations such as government instrumentalities, competitors, and complementors (Brandenburger and Nalebuff, 1997). 

How can and should firms manage such diverse relationship portfolios?  Two general approaches may be distinguished.  First, the portfolio of relationships a firm is involved in may be viewed as analogous to developing and managing a financial investment portfolio.  Along these lines attempts have been made to estimate the direct costs and benefits of individual customer relationships and to use this as a basis for evaluating the customer relationship portfolios (e.g. Turnbull et al, 1996).  A limitation of such an approach is that the value of a portfolio tends to be seen as a simple sum of the costs and benefits of individual relationships. The interconnections among relations are ignored, as they are much more difficult to understand and to quantify. 
Another way of viewing portfolio management is in terms of balancing the benefits and costs of exploitation versus exploration (March 1991).  “The essence of exploitation is the refinement and extension of existing competencies, technologies and paradigms.  Its returns are positive, proximate and predictable.  The essence of exploration is experimentation with new alternatives.  Its returns are uncertain, distant and often negative”(p. 85).  In managing a firm’s relationship portfolio this means trading off the gains from working more closely with existing partners against the potential gains from developing new relations (Hakansson and Ford, this issue).

The potential benefits arising from exploitation i.e. from developing close, cooperative long lasting relationships have been well described in the literature (e.g. Anderson et al, 1994; Hakansson and Snehota, 1995; Kalwani and Narayandas, 1995).  In general, firms are able to work together to better adapt their products, operations and services to meet each others needs. Governance and operating economies emerge as more business is focused in fewer relationships permitting efficiencies in delivery, stockholding and communication activities.  Various types of transaction costs can be reduced as firms get to know and trust each other and co-ordination becomes more routine.  The risks of opportunistic behavior are reduced as a result of mutual investment, which can lead to more open communication, a greater sharing of information and ideas and the co-creation of knowledge (Nonaka, 1994).  At the same time the costs of searching for new customers or suppliers is reduced by focusing on and working more closely with fewer other firms. But the development of closer, longer-term relations is not without its burdens (Hakansson and Snehota, 1998).  These include lock-in effects caused by the development of relationship-specific assets and activity adaptations that narrow firms’ vision and ability to develop alternative relationships (Anderson et al, 1994). 

The costs and burdens of closer relations reflect the potential gains from exploration – i.e. developing new relationships with customers, suppliers and other types of organizations. The advantages of new relations are that they can be important sources of learning and development, that challenge old routines and patterns of thinking.   For these reasons some degree of churning of relationships is necessary. 

The appropriate balance of exploitation versus exploration depends on the nature of the environment and the potential benefits of learning and knowledge development (Koza and Lewin, 1998).  Exploration is rewarded more in dynamic environments where major shifts take place in underlying technologies and in the sources of competitive and collaborative advantage.  Such conditions call for continual restructuring of network relations not simply the reworking of existing relations.  The constant churning of relationship partners in the computer and electronics industries is an example of this (e.g. Moore, 1995) or in industries that are being deregulated (e.g. Low, 1996)

To the extent that exploration undermines the exploitation of existing relations, and vice versa, a tradeoff problem results.  This dilemma is managed through the mix of relations a firm tries to maintain over time, including long term cooperative relations as well as other types of relations such as safeguard and parallel suppliers or core and peripheral customer relations.  For example, while Japanese firms are noted for developing longer term exclusive relations with component suppliers they do so in a way that allows other suppliers to be waiting in the wings (Hatch and Yamamura, 1996). 

Network Position

Relationship portfolios focus on the immediate set of relations in which a focal firm is directly involved.  But both actors in a dyadic relationship are involved in other relationships that are thereby connected to the focal relation.  Moreover, connections extend further to indirectly connected relations in which a firm’s immediate counterparts’ counterparts are involved, and so on in a branching chain. The system of these interconnected relations makes up the business network in which the firm is embedded.  The concept of “network position” focuses on the location of the firm within this complex set of interacting relations in which it is embedded  (Johanson and Mattsson, 1992).  It is different from “market position,” which focuses on how a firm’s products are positioned in relation to competing offers in the minds of potential customers.  Network position refers to the role a firm plays in a network and how it is linked directly and indirectly to other firms in the network.  Network position is part of a firm’s resource base that both enables and constrains its actions and strategic vision.  Action and vision are enabled through the resources and knowledge a firm is able to create and access through its position.  Action and vision are constrained by the pattern of existing relations in which the firm is embedded and by the history of past investments in them. 

A firm’s position depends on the nature and pattern of direct and indirect relations it has with others in the network (Johanson and Mattsson, 1992) and may be characterized in terms of its power, i.e. its ability to control and access key resources in the network, and its role and value as a network partner (Anderson et al, 1994).  Some firms occupy a leadership role in shaping network development, others have more specialized roles as sources of new ideas, or as providers of particular inputs – but all firms occupy some kind of position.  The impact of network position on a firm’s behavior and performance has received limited attention in the marketing literature, although results from studies of social networks indicate that it is likely to be significant (e.g. Burt and Janicik, 1996).

Network positions change through the development and management of direct and indirect relations with other organizations.  But a firm’s position is not directly under their control.  It is an emergent property of their network(s).  Positions emerge in a bottom up, self-organizing way from the ongoing patterns of action and interaction taking place in the network (Holland, 1998).  They are continually being redefined and reshaped by the process of action and interaction taking place in the network.

Relationships as well as firms have positions in networks.  For example relations such as weak ties occupy important positions as bridges or links to other parts of a network or to other networks  (Granovetter, 1973).  And Ronald Burt’s (1992) concept of Structural Holes focuses on the strategic importance of developing relations linking different parts of networks that create new patterns of knowledge development and diffusion.  Research in other disciplines indicates that the indirect, higher order consequences of adaptations in particular pairwise interactions are complex and may be counterintuitive. Weak links can have large impacts on stability and strong links a small impact (Sole et al, 1999)

Management Implications of Network Thinking

Relationship portfolio management and positioning are two strategic concepts that stem from viewing firms as embedded in business networks.  But the basic management problem is that a firm has only limited control over its relationship portfolio and network position.  Firms are as much the product of their relationships and network position, as these are the result of the firm’s own strategic actions and intentions (Hakansson and Ford, this issue).  As March (1996) summarizes the situation: “An organization reacts to the actions of others that are reacting to it.  Much of what happens is attributable to those interactions and thus is not easily explicable as the consequence of autonomous action.” (p. 283).  As a result firms have limited control and limited ability to predict the outcomes of their actions. 

What are the implications of this lack of control and inability to predict the outcomes of a firms’ actions on the way a firm should behave, including how it should go about managing its relationship portfolio and network position?  In the literature we can find various types of answers to this question. These are discussed in the following sections.

One way the marketing literature has addressed this problem is to assume it away.  Marketing has tended to assume the existence of a “Channel Captain” or primary actor in a network who initiates controls and directs it (Arndt, 1985; Tucker, 1974).  But there may be no such organization (McVey, 1961).  Channels and networks are likely to be loosely connected systems of actors and relationships in which no one firm can dominate.  Furthermore the concept of a network “captain” implicitly assumes that central direction results in better-coordinated networks and improved performance. But this may not be the case.  Coordinated behavior may not be the result of central direction and central direction may perform worse than decentralized controlling devices.

“People seem to have strong attachments to centralized ways of thinking: they assume that a pattern can exist only if someone (or something) creates and orchestrates the pattern.  When we see a flock of birds, they generally assume the bird in front is leading the others - when in fact it is not.  And when people design new organizational structures, they tend to impose centralized control even when it is not needed.” (Resnick, 1998, p. 27)

Even if a network coordinator existed there are significant problems in designing and operating an optimal network.  This is because the complexity of a system must be sufficient to respond to complexity of the demands made upon it by its environment, i.e. have the requisite variety; otherwise it will fail (Ashby, 1952; Bar-Yam, 1997; Beer, 1958).  A centrally controlled system is necessarily limited by the complexity of the controlling actor, whereas a network is far more complex than the individual firms that comprise it are.  As a result a network is able to respond in more ways to its environment than a controlling actor can manage or even envisage.  Indeed the greater the power and influence exercised by a firm on its relations and networks the more it tends to restrict network responses, leading to less effective and innovative networks.  For example IBM’s tight control of its reseller network resulted in an efficient but static distribution system that eventually lost out to the rapidly changing and more innovative networks of other companies. 

Complexity and the End of Rational Planning?

The complexity of the network and its environment is greater than that which can be understood and responded to by an individual firm.  Business networks are complex self-organizing systems in which structure emerges in a bottom up manner rather than being imposed by any central controller (Arthur et al, 1997).  Over time the whole network is engaged in a joint trial and error learning process, in which network members adjust their network theories and behavior as they interact with each other.  This process continues until a mutually compatible ecology of theories and actions evolves.  This state of a complex system is known as an “attractor,” a kind of dynamic equilibrium (Holland, 1998; Kauffman, 1992; Morgan, 1997).  Complex adaptive systems have many attractors including a chaotic attractor in which the system is in a constant flux with no discernible pattern of behavior.  The number and type of attractors depends on the degree of interconnection among system members and a system may never reach an attractor but continue to operate in a state of disequilibrium as underlying attractors alter in response to changing environmental conditions, faster than the system can respond (see below).  

In business networks an attractor means that the actions and associated network theories of network members are reinforced through their behavior and interactions with others and they have no incentives to change their ways of thinking and responding.  Note this does not mean that members theories and behavior are mutually consistent or similar, only that they are compatible and reinforce each other.  Attractors are more or less stable and the path to different attractors may involve adaptation of existing firms and relationships, as well as the entry and exit of different organizations and the creation and destruction of relations.  For example, if some members are dissatisfied or the environment changes modifications in patterns of behavior and responses and/or associated network theories result that have repercussions elsewhere in the network.  Depending on their significance and duration such changes could eventually undermine an existing attractor and set in train a process of development towards different attractors (or to a chaotic regime).  

The emergence of attractors is path dependent and sensitive to small changes in conditions, the bifurcation points that separate one path of development from another (Morgan, 1997).   This leads some to suggest that it is possible to control the path of development of complex self-organizing systems by identifying and controlling such bifurcation points.  For example:


“Using the image popularized by chaos theorists, the invitation is to recognize that although we may be no more than “butterflies” in terms of our power on the overall system we can have enormous effects when we use our insights about system dynamics and the nature of change to determine how and where to intervene.” (Morgan, 1997, p. 300)

But such bifurcation points are difficult if not impossible to identify in advance and control.  Only with hindsight can we discern the order emerging.  Another potential means of control involves designing the patterns of local interaction among system members to guide the self-organizing process (Levinthal and Warglien, 1999).  Such an approach assumes the existence of a system controller - which is problematic in business networks, as we have noted. But, even if such a network captain existed, there are many problems in designing local interactions and guidance is still limited by the complexity and vision of the designer.  

The central problem confronting participants and regulators of self-organizing complex systems like business networks is how should they behave and interact?  The complexity of the environment is beyond that of the firm; it is only able to respond adequately to some environmental conditions (Bar-Yam, 1997).  Such a situation may lead to reduced efforts by firms to exercise judgement or foresight (Dixon, this issue).  Is acting randomly or following simple rules of behavior just as effective as action that is intendedly rational, i.e. that tries to take into account the behavior of others?  The answer is no, because of the impact this course has on both the firm and network.  The individual firm’s responses play a role in the way the network as a whole responds to the environment and thus evolves. Random behavior or following fixed rules means that the firm is not participating in the self-organizing, co-evolutionary processes of the business network.  Firms acting this way isolate themselves from the network.  They become part of the network environment - a type of constraint that will shape the way other parts of the network evolve, and that will limit the ability of the network and themselves to evolve.  

Purposive and adaptive behavior that is intendedly rational always results in some learning about the capabilities and limits of a firm’s actions and about other opportunities for action.  This outcome is discounted if actions are only judged against expected outcomes.  Instead, the effectiveness of action needs to be judged not only in terms of the achievement of ex ante desired and expected outcomes but also in terms of ex post learning about the possibilities for further action and other outcomes.  For example, the resources devoted to the moon race did get a man on the moon but also resulted in technological and scientific advances that have had a greater impact on society than landing a man on the moon, e.g. the development of Teflon, aerodynamic technology improvement, etc. Of course unintended and unexpected outcomes can also be harmful, but what is judged as good or bad can also change.

A firm cannot avoid the uncertainty inherent in network participation.  Firms participate in the systems in which they are a part by acting, responding and adapting.  Firms need to be flexible and be able to improvise in terms of both desired ends and means.  Instead of the dominant marketing management paradigm of explicit planning in advance as the most effective way of achieving goals, more adaptive planning is called for where there is a process of continuous modification based on current conditions and feedback (Weick, 1987; Mintzberg, 1994) and improvization (Chelariu et al, this issue).  Management needs to be more open about outcomes and opportunities, rather than relying on mechanistic blueprints and ‘how-to’ manuals.  

A firm’s strategic planning is not just about changing the future course of events to achieve desired goals but also is a means of learning and developing knowledge about the opportunities and limits of action in relations and networks. Firms co-produce the way the future network interacts.  The strategic problem for the firm is to participate in the processes of network evolution in such a way that they are a winner, i.e. they are included as a viable participant in the restructured networks that evolve. As Kauffman (1996) observes “The winning games are the games the winners play” (p. 79).

Types of Network Participation Strategies

The fast-growing body of research on relations and networks indicates the gains to be had from more coordinated versus independent action.  The implication is, that by extending and improving firms’ understanding and sensitivity regarding relationship and network issues, better performing firms and networks will emerge (e.g. Brandenburger and Nalebuff, 1997; Moore, 1996; Sanders, 1998).  

There are, however, hidden dangers in firms trying to take into account more and more of the effects of their actions on their relations and connections between them.  The effect of doing so is to make the business network more richly connected and responsive to actions taking place anywhere in the network.  This results in more complex, possibly chaotic patterns of behavior in which the network is unable to settle into any pattern of behavior or adapt effectively to its environment.  In a sense the network then over-reacts, producing more complexity than there is to respond to in the environment.  This result has been demonstrated in a series of studies of the properties of self-organizing systems carried out by researchers associated with the Santa Fe Institute for the Study of Complexity (e.g. Casti, 1997; Kauffman, 1992, 1996; Langton, 1996).  

Complex adaptive systems, including chemical, biological, economic and social systems, exhibit three different types of behavior depending on how interconnected behaviour is. A system with very low levels of interconnectivity acts more like a system of independent actors and its behavior tends to settle down quickly to attractors with a fixed stable pattern of behavior.  At the other extreme, highly interconnected systems of behavior never appear to settle into any discernible pattern (attractor) over time and are described as chaotic.  The actions of individual actors interfere with each other so much that it is impossible to find any mutually consistent pattern.  Between these extremes, phase transitions occur.  These transitions are known as the “edges of chaos.”  Behavior settles down to a pattern that is a mixture of stability and change, that can be envisaged as a partially frozen pond (Kauffman, 1992).  The behavior of some parts of the system is quite fixed (frozen), and provides a kind of stable “skeleton” within which there are islands of interacting entities exhibiting particular patterns of behavior over time.  From a vast number of possible starting conditions, models of such systems settle down into a very limited number of attractors of this general type.  This is a dramatic illustration of the self-organizing capacity of such complex systems.  Furthermore, research shows that natural systems tend to evolve to conditions resembling the edge of chaos because of the evolutionary advantages it creates.  Such systems are better able to sustain innovations (variation) in one part of the system because these are less likely to damage other parts.  In contrast, innovations in one part of more richly connected system will inevitably disrupt functioning in many other parts of the system. This is likely outweigh and frustrate any benefits arising from the original innovation.

The implications for management of this is that if a business network is very weakly connected, it is not very complex and will only be able to survive in less complex environments.  On the other hand, networks that are too richly connected are in danger of producing very complex, chaotic patterns of behavior that adversely effect the capacity of the network to evolve effectively and retain beneficial innovations in any part of the network.  Too many parts of the network are affected by any change, resulting in many conflicts of interest, resistance and reduced performance.  Somewhere in between, the degree of interconnection network members’ behavior results in a network with a superior capacity to evolve and respond to complex environments.  Such networks are likely to be characterized by a mixture of stability and change.  In fact such a mixture has been observed and commented on in the study of actual business networks.  They comprise mixtures of long term stable relations interspersed with shorter term more changeable relations (e.g., Gadde and Mattsson, 1987; Hakansson, 1992).
This implies that there are limits as to how far managers should try to take into account relationship and network effects of their actions, because they may as a result make the network too richly interconnected, which can be counter-productive.  Kauffman (1994) has suggested that because of this danger, evolution has tended to produce organisms that are optimally myopic strategists: "not because of costs of computation, but because, if we are individually too clever, we tend to transform the world in which we are adapting into a yet-more-chaotic world in which we fare less well.”(p. 84).

If the degree of interconnection and responsiveness in a network is less than the critical values required producing edge-of-chaos behavior, then greater attention to relation development and network connections is warranted.  But if the network becomes too richly connected it may tip the network into the chaotic realm, which will disrupt firms’ behavior and performance in other, undesirable ways.  The problem for the firm is being able to recognize the onset of such a chaotic regime and to distinguish it from potentially productive evolutionary change processes.  This suggests a number of research issues that are capable of being addressed using recently developed techniques for modelling the behavior of such complex systems.  These are considered in the final section.

The Role and Importance of Cooperative Strategies

The findings of a number of simulations of complex social systems indicate that cooperative strategies may play an important role in the development and evolution of such systems (e.g. Ridley, 1996).  Entities incorporating cooperative strategies, i.e. those including some concern for other parties’ outcomes in interactions, are more likely to be long run system survivors, i.e. to be among the winners who continue to operate within the system.  And systems made up of cooperators mutually produce more richly structured and stable networks

Iterated prisoners dilemma (IPD) games, involving a mixture of cooperative and competing dimensions, have been used to study the evolution of strategies of interaction by means of computer simulations (e.g. Axelrod, 1984, 1997).  Axelrod’s research indicated that the simple strategy tit-for-tat (TFT), in which a player cooperates in the first play of the game and thereafter does what the other player did on the previous play, performs better in the long run than other, far more complex and less cooperative strategies. TFT does reasonably well against all strategies and cannot be exploited.  As a result a TFT player is able to survive and continue to compete as the tournament becomes more or less cooperative.  While subsequent analysis has revealed deficiencies with TFT, especially if noise, miscommunication or misperceptions are introduced (Dixit and Nalebuff, 1991), TFT and its variants embody four principles necessary for an effective strategy: it is clear and easy for others to understand and respond to; it is “nice” as it begins by cooperating and never initiates defections or non-cooperative behavior; it is provokable in that it punishes defectors; and it is forgiving in that it is quickly willing to restore cooperation after a partner has defected.  

Tesfatsion (1997) and her colleagues have extended this type of research in a way more closely related to business networks in that she allows for the choice and refusal of partners.  Previous work forced all players to play each other a fixed number of times, with the results determining the mix of survivors.  When there is choice of partner, results once again indicate the value of cooperative strategies and show how networks of actors that mutually trade emerge in a self-organizing way.  

The contribution of cooperative strategies emerge also in the models developed by Padgett (1997), in which actors learn through interaction with each other.  He studied the evolution of economic systems under different learning conditions and finds that selfish learning, where the initiator of the interaction gains but not the other party, leads to poorer solutions in terms of very elementary sustainable economic ecologies, i.e. networks of economic actors.  Selfish learning does not help other system members - who are needed by the selfish learners to interact with - to learn and survive.  In contrast the altruistic learning strategies, in which others gain but the initiator does not, sustain a far more richly connected and complex structure. These results highlight the role of altruism and lead Padgett to recommend a kind of self-interested altruistic strategy; not altruism in the sense of selfless sacrifice for the collective interest, but because of reproductive logic: “because whole sets of diverse individuals can then coexist, even in the face of sharp competition” (p. 216).  Many examples of this kind of cooperative strategy in business networks exist, including: 

· General Motors offering to help Chrysler to develop supply chain management systems with their suppliers because it improved the quality and responsiveness of suppliers for them to work with. 

· Sun Microsystems giving away Java to create a demand for internet products using the language and even providing venture capital support (Shih and Greene, 1998); 

· IBM's open system architecture which created competitors but also developed the network and market for its products; 

Establishing a network of cooperators is difficult, as it depends on encountering other firms that are also willing to cooperate with others in a network.  An attempt to define and measure the competence of firms for developing effective network and relationship management and participation has been made by Ritter (1999). Network competence comprises the personal characteristics and skills of all firm personnel involved in dealing with other firms that allow them to develop, maintain and use relationships including, as well as the carrying out of activities to deal appropriately with individual relations and connections among relations.  Strong links with innovation success and firm performance has been found (Gemunden et al, 1997; Gemunden and Ritter, 1997; Ritter, 1999).  In business networks this is affected by the nature of the tasks and technologies involved, the orientations of the parties involved and their experience in other relations.  In other words, cooperative strategies are learned in action, via the experience of operating in relationships over time.

Conclusions and a Research Agenda

Viewing business networks in terms of co-produced complex self-organizing systems leads us to a new understanding of the role and limits of management (Stacey, 1996).  Our focus shifts from that of centrally controlling and directing business networks to one of participation and adaptation in which firms have to be more flexible in terms of their strategies and objectives.  But active and intendedly rational participation and adaptation by firms including attempts to control the network, are part of the ongoing self-organizing process that shapes the structuring and restructuring process.  Cooperative strategies that take more account of the needs of other participants would seem to play an essential role in bringing about the emergence of more complex, effective and richly connected networks.  But the future structure and paths of development of a network are unknowable in a fundamental way because they are co-produced through the interactions taking place and are not traceable in any simple way to the individual actions of participants (Arthur et al, 1997).

This type of thinking leads to different kinds of advice to management.  In part it means helping managers to become more flexible and adaptive in their approach.  To understand and be comfortable with various anxieties (Stacey, 1996) and paradoxes of management in networks - the contradictions between control and adaptation, exploration and exploitation, collaborating and competing (Morgan 1997, Hakansson and Ford, this issue).  But this does not undermine the use of traditional management analysis and planning techniques because firms are still required to act, learn, respond and adapt in intendedly rational ways in networks if the self-organising process is to work effectively over time. 

Research Implications

The research implications of viewing relations and networks as complex self-organizing systems are many. At the firm level of analysis research needs to focus on the way firms learn and adapt their behavior and theories-in-use in response to local interactions and the impact this has on firm and network outcomes.  One aspect of this is the further development and testing of the concept of network competence advanced by Ritter (1999) and his colleagues. This includes developing more generalized measures, along the lines used for marketing orientation (Deshpande, 1999), as well as research focusing on the antecedents and consequences of network competence in different firm, relationship and network circumstances.  Another research opportunity focuses on the extent to which a firm’s behavior and performance can be explained in terms of network characteristics, as opposed to the characteristics of the firm it self.  This is developed further below. 

At the relationship level, a different approach to modelling the interaction among relationship dimensions is suggested, when relationships are viewed as complex self-organizing systems produced by the interactions and feedbacks taking place over time among multiple actors, activities and resources.  Existing models usually propose and test a one directional causal sequence of connections among dimensions of relationships, although the correct causal sequence is problematic (Anderson and Narus, 1984; Wilkinson, 1981; Young and Wilkinson, 1997). Instead research can focus on the types of attractors that emerge in relationships under various network and environmental conditions and on the kinds of equilibrating processes occurring that lead to the emergence of different attractors.  In principle this approach is analogous to the way cognitive balance theories attempt to understand how individuals achieve balance among various interacting attitudes, beliefs and cognitions and resolve dissonance (Festinger, 1957; Heider, 1958).  However, here the focus is not individuals but interdependent actors jointly seeking to reduce dissonance internally and in their interactions with each other.

At network level several different lines of research are indicated.  A network perspective leads to the identification of additional causal factors explaining firm and relationship behavior and performance that have not been investigated to any great extent.  There are five groups of factors to consider: a) characteristics of the relationships and interactions in which a firm is involved; b) characteristics of a firm’s relationship partners; c) characteristics of connected relations and their interactions; d) characteristics of a firm’s network position; and e) characteristics of the network as a whole. 

In order investigate the impact of these factors on firm, relationship and network behaviour and performance different types of research designs and approaches are required to that currently found in most relationship and network studies.  Studies of relationships are usually based on samples of independent relations and firms but to study the impact of connected relations and firms we require samples of connected relations and firms.  For example, to study the impact of relationships and other network members on a firm’s behavior, we need to identify and measure the characteristics of a firm’s most important relationships and relationship partners. As we have already noted Blankenburg-Holm et al (1996, 1999) have demonstrated the significant impact of connected relations on relationship performance.  However existing models of buyer-seller relations tend to study dyads divorced from any network context, including only a comparison with an alternative partner i.e. CLalt (e.g. Anderson and Narus, 1984) and other types of connections are not included. 

Network analysis methods exist to derive measures of various network characteristics and an individual firm’s position in the network.  These can be used to develop hypotheses and to predict the behavior and performance of firms and relations in the networks, as has been done in other contexts (e.g. Burt and Janovich, 1996; Iacobucci, 1992; Wasserman and Pattison, 1996).  Only a few such studies have been carried out of the structure, evolution and behavior of networks as a whole (e.g. Cox and Goodman, 1956; Hertz 1993; Lundgren, 1991; Wilkinson, 1976).  Additional studies are needed but they are time consuming and difficult to carry out. 

An alternative approach is to simulate models of networks as complex adaptive systems and examine their behavior and development under different conditions.  Agent-based modeling and simulation techniques have been developed in recent years that show how this can be done (e.g. Kauffman, 1992, 1995; Langton, 1996; Tesfatsion, 1997) and work has begun on developing such models in marketing (Easton et al, 1997; Wilkinson et al, 1999).  These models are different from simulation models used in the past to study markets and networks, such as those developed by Bowersox et al (1972), Forrester (1961) and Balderston and Hoggatt (1962).  In these there is no central controlling program, the rules governing behavior can change in response to behavior taking place and structure emerges in a bottom-up way.  Such models can be used to explore how large scale (macro) order is shaped by the characteristics of local (micro) interactions; how different patterns of local interaction and firm adaptive behavior impact on overall network behavior and performance; the extent to which similar network behavior and performance can emerge from different patterns of local interaction strategies and adaptive behavior; and the impact and limits of types of intervention strategies on network behavior and evolution - including attempts to shape local interaction patterns. 

These types of models have been used extensively to study chemical, biological and economic systems (e.g. Arthur et al, 1997; Casti, 1997; Kauffman, 1992; Langton, 1996) and are attracting increasing attention as bases for revising our understanding of organization and economic behavior (e.g. Anderson et al, 1999; Arthur et al, 1997; Ernst and Young, 1997, 1998; Roy, 1998).  General-purpose programs now exist for constructing models of business networks, such as the Swarm program developed by the Santa Fe Institute.  Kauffman’s NK models are being adapted to study various aspects of economic and business systems (e.g. Easton et al 1997; Kauffman 1995; Levitan et al, 1999; Wilkinson et al, 1999).  Langton (1996), one of the pioneers of these models, summarizes their potential: “it extends the empirical database upon which the theory of the discipline is built beyond the often highly accidental set of entities that nature happened to leave around for us to study”(p. iv).  But these types of models have not yet been accepted into mainstream marketing research. The marketing discipline needs to embrace these new approaches or be left behind.
As a final thought we should remember that, in a sense, we always knew that the world comprised complex systems and networks that operated in a self-organizing way.  As Wroe Alderson and Reavis Cox (1948) observed many years ago:

"... a market changes day to day through the very fact that goods are bought and sold.  While evaluation is taking place within a marketing structure, the structure itself is being rendered weaker or stronger, and the changes in organization which follow will have an impact on tomorrows evaluations.  Marketing theory will not provide an adequate approach if it ignores this interaction between the system and the processes which take place within it"  (p. 151).
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