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PROFESSOR ROBIN MATTHEWS INAUGURAL LECTURE JANUARY 31 2001 BUSINESS, EDUCATION AND CONTEMPORARY IDEAS: OBSERVATIONS FROM THE UK AND RUSSIA (draft version) Introduction One of the most astounding things about the contemporary world is that perhaps for the first time in history a single system of economic organization dominates the planet; global capitalism. It is known under different more of varying degrees of accuracy; the market system, the free market system, Americanization, the End of History, or international kleptocracy. Globalization is overworked, so I will simply refer to new capitalism and new capitalist organisations (NCO's). Also in this draft I will use the terms organization, institution, corporation, firm, and NCO's more or less interchangeably. The central idea of the lecture is that capitalism can best be understood as a complex system, or to use another term a complex adaptive system (CAS). It is a self organizing system with immense capacity for survival and containing gross contradictions: wealth poverty, freedom and servitude, opportunity and inequity – a whole list of opposites. In Jungian terminology capitalism is an archetype: a self-organizing principle. Contemporary global capitalism results from interactions between economics, finance, and technology. Any number of interactions take place; between firms and within firms; between economics politics, ideology, technology, demography and so on. In the realm of ideas, especially in relation to the nature and significance of scientific explanation: important interactions are taking place between reason, faith, and relativism. A distinctive feature of modern global capitalism is its focus on information, not just in the form of software, but in the creation of images, and symbols. You could view it as a gigantic message system: low in entropy because it is operating far from equilibrium. Schumpeter’s image creative destruction fits the new capitalism excellently. I will make my talk fairly wide ranging, which means really only skimming the surface, or presenting a pastiche, but in this way I hope to make it interesting to a general audience. I am grateful for the opportunities offered by my work at Kingston. Freedom to pursue ideas. First in the School of Economics then in Business School with a transition period at the CBI and BP. Period when I focussed primarily on consultancy. One of the most interesting things about the study of business is its inter-disciplinarity: it is not so bound by normal science as some of the older established areas. Last few years combining research with work in Russia, co-founding a strategy journal there – maybe the first in Russia. Opportunity over the years also to study with some of the most profound mystical teachers. Always thought one of my tasks as a teacher is to bring the two traditions, science and mysticism together. In fact a strong parallel exists between a complexity viewpoint and a mystical or gnostic perception of the world. Partly as a result of new developments in science it is respectable
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to acknowedge contradiction and ambiguity exist: to recognize that opposites coexist within the same system. The lecture incorporates multidisciplinary ideas from study over the last few years by a group that includes some talented young scholars and practitioners (a research programme in the Centre For International Business) here in Kingston Business School and elsewhere, Russia particularly. The subject matter covers a number of issues; contemporary affairs, especially globalization; some relatively new ideas around developments in science that relate to business; and their implications for education. On the education aspects, the concern is with giving a taste of how some new ideas can be incorporated into business education especially, and also with their implications for education institutions. Since much of my work is in Russia as well as the UK, I will try to relate what I have to say to the Russian experience over the last 10 years or so. Complex adaptive systems The conceptual background of the lecture is provided by complex systems analysis or CAS. The immune system, ecologies, the brain, are examples of complex adaptive systems: so is the global economy. They are very close. In a way a simple quadratic equation illustrates a complex system capable of all sorts of interesting behaviour. CAS in the physical world have the capacity to learn from the past (experience) and adapt. What distinguishes complex systems in the business and social world is the extent of their dependence upon expectation and anticipations. In the lecture I will use the metaphor of a network to illustrate the properties of a complex system. • • •



The global economy is a complex adaptive system. It results from interactions between finance, new technology industries, and decentralized Keynesianism.



In the realm of ideas, tension exists between three different paradigms (traditions, ways of thinking), • reason, • relativism, and • faith 1. Gellner cites these three as opposing traditions. I don’t think so. A complexity view capable of incorporating them both. The two domains, of business and ideas intersect. They can be understood in terms of complex systems.



1



The first, what I have reason or rationality is sometimes rather pretentiously called the enlightenment project that has produced modern science and technology is concerned with a scientific approach to the world, sometimes associated with crude positivism, but more accurately represents a project partly concerned with the discovery of natures laws and the capacity to exploit them as software in technology that produces economic growth.
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Three characteristics of complexity Any number of definitions of complexity exist, but I will focus on just three: • Interdependence • Possibility of emergence • Ambiguity Interdependence Complex systems are made up of interdependent interacting parts. In that sense they are like networks or wire diagrams consisting of interconnected nodes. Interconnectedness gives rise to non-linearity: the whole is very different from the parts. The cliché is synergy or 2 + 2 = 5 or indeed sometimes 2 + 2 = 3: when you link things together there are synergies or economies of scale (as in the vertically integrated industries, utilities, rail, chemicals, oil in the twentieth century) or diseconomies (pollution, overcrowding, spillover effects). Thus an organization for example is made up of a network of interconnections at many different levels; teams, projects, divisions, functions, business units. We will call these interconnected elements (nodes) activities. So we have a network of relationships at particular levels (business units in an organization, between organizations in an alliance) and between levels (businesses interacting with teams or with outside organizations). Interactions mean that it is difficult to find the boundaries of organizations and many organizations are bigger than their assets values. Emergence Interdependence and non-linearity gives rise to emergence: interdependence brings the possibility of the evolution of something entirely new. Not only is the whole more than the sum of the parts but the whole cannot be reduced to the parts. We see this everywhere in complex systems. They are irreducible in that they cannot be understood just by looking at the parts. Looked at in another way, competitive advantage can be seen as a kind of emergence. Again the image of a network is useful. What makes one organization perform better than others is not just the assets it possesses but how these assets are networked together. Again we must qualify by noting that emergence is not inevitable. Organizations and economies can spiral upwards or downwards; consider the case of the performance of the US economy and whether spectacular growth will continue or whether it will sink into recession; or the natural life cycle followed by many organizations. Generally entropy, running down or decline of energy, is a characteristic of systems as much as evolution. I will talk more about this later. Ambiguity The third aspect of complex systems is intriguing: they include the possibilities of contradiction and ambiguity. They include possibilities of order and disorder, randomness and chaos, determinacy and indeterminacy. They embody the kind of contradiction that we meet in life: albeit that many of these contradictions arise from the fact that we operate at multiple levels of being; contradiction and ambiguity are essential features of the imaginal world or in the dream world, for example.
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Again consider the global economy. World growth is currently running at around 3%-4%. Developed nations are becoming exponentially richer, but this is matched by increasing inequality and the marginalization of whole nations and communities within nations. The New Economy One of the questions we may ask is: What is new about the new capitalist economy? The answer is everything and nothing. And the answer is not trivial because literally both are true, because when familiar things are gathered in a network, sometimes something entirely new emerges: novelty emerges out of things that are familiar. Information has always been the ultimate resource. Technology however primitive uses knowledge or information as the basic input: it uses nature's laws as software to enable goods and services to be produces; hydraulics, thermodynamics, electro-magnetism, gravitation, leverage. The information content of products has increased, not only in consumption and production of goods and services, but through increasing concentration on producing information in the form of images, symbols, or spin (today’s journalists are the counterparts of the informers who hung around in Rome). Because information is a public good, the risks of dis-intermediation (piracy) have increased. I define information as anything that can be encoded in terms of 0’s or 1’s. The modern global capitalist system can be seen as a gigantic messaging system of signals and response. In information theory high information content is viewed as low entropy. Eco likens low entropy (high information) systems as systems low in meaning. It is interesting to see some of the fads of modern management in this light; BPR, lean manufacturing, JIT, best value, benchmarking, and the total quality movement. They are all devices to cut waste, reduce entropy, or reduce noise; ways of increasing the information content (efficiency) of the message. Achieving this also increases the risks and vulnerability of the economic system. Think of the disruption of the lorry driver’s strike. It could never have worked in a system with more slack. Suppose for example we consider the search for the most efficient message in terms of the most compact string [{1100111100001100…………..}→{100110010……….}]. The maximally compacted string has enormous possibilities for error because it contains so little redundancy. It is likely that there is no way to evolve a maximally compressed programme in less time than it would take to generate all programmes. When all redundancy is removed virtually any change would be likely to cause catastrophic variation in the behaviour of the system (or algorithm).



Business and economic activity Emergence involves movement towards a surprizing or less probable situation. The emergence of order is in itself a surprizing event. Consider (a relatively simple) organization or network consisting of 1000 activities. There are 21000 or 10300 possible ways of linking activities. If we tried to trawl through all the possible linkages to find the best, using a computer that did say a billion calculations per second, it would take 10 291seconds to do so more than the entire history of the universe. This is an NP complete problem – the kind of problem that spins out of control
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as we increase the number of activities. Yet societies solve such problems on a routinely. How? The reason is simple. We don’t trawl through all possibilities ergodically. The journey we take through them is guided by rules, or building blocks that confine or restrict the routes we can take – in other words they restrict the number of connections within a network and control the way we make connections. These building blocks I call control procedures. Control mechanisms (rules of the game) Control procedures or mechanisms (CM's) include: • Capitalistic markets • Other institutions of capitalism (laws, regulations, institutions; about finance, mergers, property ownership, patents, and so on) • Within organizations we have - formal structures, rules, hierarchies, and architectures (accounting, legal, organizational) and - informal structures cultures, values, and belief systems: Trust and commitment.



Implications for transition economies Consider Russia. Use a simple control procedure in the early days of the revolution that produced quite dramatic growth at an enormous personal cost. Historically, decentralized decision making has proved to be a much better way of handling the vast dimensions of the economic and business problem; simply because for the state to carry out the task, made impossible information demands on the central planning board. This was recognized by Hayek and others in a classic series of papers in the 1930’s. But it only became generally evident much later. Lack of recognition of the importance of CM's in capitalism is surprizing. Transition to a capitalist economy cannot happen until the institutions of capitalism are in place. It is not sufficient simple to set up markets and open the economy to global competition. So far discussion has focussed on potential. Making possibilities happen - realization results from decisions as well as recognizing potential Let us examine this in more detail. With a simple decision game.



Polya processes Path dependence as illustrated by Polya processes captures many of the ideas in the paper. To understand them, consider the following thought experiment. Imagine an urn of infinite capacity. Starting with one red and one white ball in the urn, add another ball indefinitely according to the following rule: choose a ball at random and replace it. If the chosen ball is red, replace with a red ball: if it is white, replace it with a white ball. Carry on the game in this way indefinitely. Let the proportion of red (or white balls) signify robinmatthewsinaugural30/10/0308:41
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evolutionary processes. What can be said about the proportion of red balls that result from the game? We can say little about the exact proportions of red (or white) balls. We can say other things though. The process will converge and early decisions are critical. In the experiment illustrated in Figure 1 the process converges at around 0.3, but it might occur at 0.7762 or 0.3596 or 0.0539. We cannot say where except that it will be somewhere between a proportion of zero and one. Polya processes simulate complex adaptive systems in this respect; we cannot predict outcomes. The thought experiment which illustrates the role CP’s and of random factors as well as impact of different assumptions about memory and learning. Such processes also illustrate chaos (sensitivity to initial conditions), and different (very elementary) learning and the role of memory. Implications A number of implications stand out. Early decisions are important. The system converges to an attractor; somewhere between 0 and 1. We can view the process of attraction as entropy; moving from a low to a high probability state. The key thing here is memory. The system remembers, in the sense that the colour of the ball drawn depends upon the distribution of colours in the bag. We can view the initial choices as new decisions, new ideas, that really influence a situation – change the balance of probabilities. In a sense later choices, that are influenced by the early ones are exploiting existing possibilities. Learning depends as much upon forgetting as remembering. When we simulate forgetting something new can happen. What is the optimal amount of forgetting? If we forget too often then we end up with a 50:50 situation always. Leave this question open although it is an important one. Instead we will look at some general implications of the observations for business strategy. Implications Let us set out some of the implications of the discussion so far. I will concentrate on the following areas Prediction and complexity Organizational boundaries and competitive advantage Control mechanisms (rules of the game) Simulation and human intervention Prediction and complexity Difficulties are encountered in the social and business sciences generally with prediction, due to the importance of expectations and anticipations (which create self reinforcing or self feeding mechanisms) in determining events. This is undoubtedly so; but qualification is required. Predictive difficulties are not particularly associated with the social and business sciences. Difficulties in that respect occur in all physical systems due to the
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phenomenon of Kalmogorov entropy: the fact that the utility of information dissipates as we look further and further ahead, either in time or space. One of the frequently cited difficulties with complexity models is the difficulty of prediction. A few points may be raised in this connection. Firstly most models relating to business policy are prescriptive rather than predictive: in this respect complexity based models which take account of interdependence and so on are more satisfactory than those based on alternative more simplistic cause effect explanations. Further much scientific activity, especially in the social and business sciences is concerned with hermeneutics. Again, complexity based models provide the basis for wide ranging explanations and interpretations. These considerations may be summed up by the observation that social and business sciences are more closely related to biological sciences than they are to say the mechanical approaches of Newtonian science. Organizational boundaries and competitive advantage The network of relationships that exist in modern capitalist business makes it difficult to define the boundaries of organizations. Similarly MCO’s because of their networks of partnerships and alliances and so on are much bigger than the assets that they own directly (as they appear on their balance sheets). We have identified complexity with the metaphor of networks. If we define the competitive advantage of firms in terms of the surplus they create over cost (akin to Ricardian rent), then the source of competitive advantage lies in the ability to create (webs of) networks or coalition of assets or activities. It is easy to replicate, assets (or appropriate them if they are human capital. In other words competitive advantage lies in the connections rather than the nodes of the complexity diagram. Further the idea of a network means that we should cease to think of supply chains as one way relationship, running from producers to consumers. It is frequently asserted that the information content of products is increasing. What does this mean? More software, larger and larger amounts of information in production processes, concern with the production of signs, images and symbols. The focus on symbols and signs partly reflects the greater information content itself. Products are encoded messages. It is also an aspect of what I have called decentralized Keynesianism. So supply chains are feedback systems and we can think of products as messages, which are interpreted by all the members of the coalition or network including producers and consumers. In the late 20th century competitive advantage (the surplus) came to be interpreted largely in terms of shareholder returns or profit. Viewing organizations as networks suggests that we modify such narrow identification, at look at the surplus in relation to all stakeholders. The surplus may be divided up as profit (to shareholders and owners) as an excellent product and value for money (to customers), good working conditions, (managers and employees, security in relation to rewards (employees, managers, creditors). Productivity is determined by the connections in the network. These connections may or may not be activated. They are potential rather than actual. It is difficult to design incentive schemes (one of the control mechanisms) based purely upon money; partly because of network effects and the difficulty of determining contributions in isolation, and partly because of tradeoffs between objectives.
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Realization of potential payoffs is coming to depend more and more upon informal mechanisms such as the trust and commitment of stakeholders. Ironically this is occurring just at the time when organizations appear to be driven to renege on their commitments - especially to employees. We live in a society in which risks are borne by its members.



Control mechanisms (rules of the game) I will just make a few points here. They largely amount to the observation that the evolution of modern capitalism, has not led to serious revision about CM's. As Manuel Castells notes, a tension exists in that power and identity lies at the nodes, whilst productivity is created by connections. Perhaps as a result of this organizations seem to be reluctant to dispense with hierarchies. People want to retain hierarchical structures because they provide power and status, at least for those who have a place in the hierarchy. Further we live in a state of distrust. The focus on quality assurance, reflects a kind of corporate paranoia – institutionalized distrust and also in one sense, the resurgence of the planned economy. The Blair Government for example has it is estimated, over 50 thousand targets to fulfil all needing monitoring and absorbing resources (at the nodes). I don’t think this is the place to go into the issue of Quango’s; they raise the same kind of informational problems that sunk the planned economies of Eastern Europe and Russia. Many organizations are becoming over-determined systems. One of the ironies or contradictions in the new capitalist system is the intensification of regulatory structures. For the same reason that incentive proof mechanisms do not exist with respect to monetary rewards, they fail to exist in response to surveillance. Simulation and human intervention The lecture has outlined perhaps the simplest business simulations: of the Polya process. In essence strategic analysis amounts figuring out alternative scenarios (including strategies and responses by competitors, the business environment) assessing their probabilities or likely outcomes, and making recommendations. The capability of machines in solving complex combinatorial problems of this kind is immense. The implication that strategic analysis will become much more an issue of simulation. The surprizing thing is that even with vast numbers reiterations of simulation models (defined according to specific rules or control mechanisms) just a few patterns emerge. This is important, but leave this aspect of the aside. My comments are speculations, but I have real confidence that this is the path that much business decision making will take. Suppose strategic decision making converts increasingly to such a methodology. What is the role of human beings? What can they bring to the problem? The real question what can human beings contribute qua human beings? Mere programme and software designers? I think not just that. Their real purpose may come into play. Freedom from calculation, from purely rational approaches – that can be handed over to machines - opens up all kinds of possibilities. Let us focus
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on an optimistic scenario. Questions of feeling, ethics, intuition, creativity may come to the forefront. Dare we say it? Questions of soul. References and notes Available on request.
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