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Chapter 1




From management to ManagemANT©


Surely you use a navigation device or tour planning programs. Then you already rely on the services of ants. Why so? Because the common route planners are programmed with the so-called ant algorithm, which shows you the best way from A to B, just like ants have been doing for more than 100 million years in their search for food. This is so efficient and effective that the biomass of ants on our planet is now larger than that of humans. Incredible, isn't it? One could now erroneously deduce from this that the individual ant is a particularly intelligent living being. But that’s not true. The ant has very limited cognitive abilities and a no less limited memory. The behaviour of ants today can be simulated almost equally by computers and robots, not only out of pure joy of playing, by the way, but also for the purpose of useful application in companies and organizations.


The intelligence of ants is based on a particularly impressive phenomenon, swarm intelligence . This means that the interaction of many individual ants in a community with a high division of labour – as in an ant colony - leads to remarkable achievements that cannot be deduced from the behaviour of the individual ant. This emergence of completely new characteristics in the collective is called emergent group performance. Equally remarkable is the fact that the term swarm intelligence was not first applied by biologists, as many of you might assume, but by engineers as an alternative to self-organisation in their treatise on "cellular robotic systems" (G. Beni & J. Wang, 1989). The robotic systems described by the two scientists are no longer controlled and organised from a central location, but control each other decentralised by communicating with each other. Numerous experiments from the interdisciplinary self-organisation research show impressively how a swarm works (also with the ant laboratories set up by the authors in the context of live experiments for the executive development of acquisition enterprises, non-profit organizations and activity networks). Transferred to the requirements of today's specialists and managers, inspired by the impressive achievements of swarms, some of the essential prerequisites for the "generation" of self-organisation can also be crystallised from animal and human swarms.




Self-organizing prerequisites


How can we create self-organisation for and in companies and organisations for the benefit of all concerned? Recent research from the most diverse scientific disciplines - biology, computer science, robotics, economics, social psychology, management theory, business administration, logistics and sociology - has brought to light numerous - success-critical - prerequisites, some of which - especially at the beginning of the study of swarm intelligence - are of particular interest.


Motivation: Self-organisation requires an incentive for the individual if the respective participant doesn’t happen to be intrinsically motivated. Participants can be not only employees, but all stakeholders of an organization. Thus, customers, suppliers, service providers, partners or subcontractors are to be counted among the stakeholders. As we know from our own professional experience, not all participants are endued with intrinsic motivation, and therefore extrinsic incentives are often needed, which need not only consist of monetary compensations. In practice, therefore, stimuli can arise from a wide variety of network advantages for the individual.


Independence: It is reflected in the opinions, considerations, assessments, judgements or decisions of those involved. Independence can be better described and understood by minimizing dependence on the opinions and decisions of others. Of course, we know how difficult it is that, for example, employees of a company can be independent of the behaviour of others. Therefore, if one wants to generate collective added value, it is precisely those rules that must be created that guarantee this to a large extent. Among other things, independence can also be expressed through non-conformism of the respective employee. On the other hand, excessive conformism of group and team members represents a real obstacle to the emergence of collective added value and thus to the success of swarm intelligence, knowing how much a minimum of conformism to cohesiveness (group cohesion ) is required. In particular, independence means that group pressure does not lead individuals to renounce their own opinions and judgements in order to live in harmony with the group.


Diversity: It is the diversity of individuals in terms of talents, experiences, knowledge, skills, perspectives, training, but also in many cases due to social background, age and gender. The diversity of the individuals in a system is one of the most important prerequisites for the emergence of collective intelligence, which we use - more or less - synonymously with swarm intelligence or self-organisation in this book. Countless empirical studies from management research confirm the power and wisdom of the diversity of collectives, groups and teams.


Decentralized knowledge: Particular knowledge of (only) those participants or employees that are actually working on site, i.e. that have local knowledge that cannot be stored or located anywhere in companies. The scattered knowledge is typically fragmented knowledge , which in many cases is only implicitly present in the minds of the individuals of an organisation. Implicit knowledge is basically present in the organisations, but the individual participants do not generally know that they have it at all. Implicit knowledge plays an eminent role in the collective performance of a company or a system such as the market economy. Decentralized knowledge is thus scattered local knowledge and often represents implicit partial knowledge of individuals of a larger whole.


Networking of many (communication): The greater the number of individuals, the greater the possibilities and opportunities for generating a powerful swarm result. This effect can be partly explained by the law of large numbers, among other things. The interaction of many is brought about and strengthened by interaction in the broad sense of the term. One of the most important tools for this is communication by means of modern information and communication technologies (ICT), whereby the respective technology does not necessarily have an initialising but only an amplifying effect. The most famous examples of this are certainly the internet and the associated possibilities of internet-based technologies.


No central control: If the processes are controlled "centrally", this influences the participants. The initiators are not allowed to jump in again until the results have been evaluated. Swarm intelligence usually relies on heterarchic organization of the group members. Heterarchy stands for an organisational system in which the individual members of the organisation do not have a relationship of superiority or subordination, but are formally on an equal footing with one another. Heterarchy often stands for self-control and self-determination. The decisions are therefore not to be made from above, but bottom-up. The swarm members must act at eye level in their actions, interactions and communication. The swarm is not led hierarchically, but leads itself in the best sense of the word, decentrally and from below, mutually and reciprocally. Network organizations are also often heterarchically controlled.




Mining rights and now what?


The final aggregation of all motivated , independent , diverse , decentralised and communicating individual contributions to a total performance of the swarm is a special challenge in the context of the "generation" of swarm intelligence, since the respective applications cannot only be evaluated with different "summaries". The concentration of many fragmented individual contributions in the form of partial knowledge ranges from sometimes simple averaging to very complex aggregation procedures, such as, in the authors' view, the free play of supply and demand on a free market such as the stock exchange: The market aggregates, as it were, the many "individual pieces of information" into a market price and communicates them back to the individuals, who in turn change their behaviour. The example of Goldcorp is cited as an example to underline the swarm prerequisites for the "generation" of swarm intelligent phenomena:


Goldcorp, a Canadian mining company, was facing a problem. Although it had the mining rights for a promising piece of land, it had no idea where to start digging. So, after a long time of searching and thinking Goldcorp put out a prize and made all the geodata about the land in question available online to the specialist community . More than 1000 scientists from all over the world came forward and networked and combined their own information and data with that of Goldcorp . The result: Within a few weeks and without any additional costs, almost 40 previously unknown gold finds were discovered. The challenge of the aggregation of the swarm of scientists for the mine operator shows quite clearly how swarm intelligence can work. The emphasis is on "can", because the swarm intelligence does not guarantee one hundred per cent success. Of course, the swarm, in its modern version the crowd , does not always and immediately encounter a true gold mine. Even with the ants that live in colonies, the swarm intelligent performances are not necessarily successful with certainty. Typically, however, they provide "good" results, as is often the case with heuristics. They are rules of thumb that do not guarantee optimal results, but in many cases produce "satisfactory" or "good" results. In this non-fiction book, we want to devote more attention to this particular feature and ask ourselves: What are the prerequisites for us to be able to count on the most promising results possible, and when would we reach a dead end with the collective's achievements? What are the criteria that mark this crossroad? When is it worth trusting in the wisdom of the many and when not?




Crowdsourcing and Open Innovation


To make use of the wisdom of the many has meanwhile spread to renowned enterprises. With crowdsourcing and open innovation, completely new participants are called upon to contribute ideas when one’s own limits are reached through closed innovations . For example, the world-famous Danish toy brick company Lego operates its own ideas page, where anyone can contribute new ideas that are ultimately evaluated and selected by the community. And if your idea is one of the best, then you will also get a share of the successes. Thus, Lego offers ideal "self-organising prerequisites". As many people as possible, with different ideas, with very different know-how backgrounds and knowledge are motivated (turnover share) to participate in the big "idea search" and "idea generation". Finally, the entire knowledge of the many is aggregated and evaluated. And the results are new Lego products.


But what does crowdsourcing actually mean? What is behind it and are there tangible examples? Crowdsourcing means countless people from the global village working together on something via the internet: Wikipedia , Google Docs , company-Wikis & Co. are prime examples of successful crowdsourcing "projects" and, as already mentioned, they build their success on "self-organising prerequisites". Crowdsourcing therefore means working globally and cross-linked. But what are the most important reasons why innovative companies like Lego trust the swarm performance of their customers?


For almost 100 years, Lego has been one of the world's best known and most successful toy manufacturers. Why should the company let customers interfere with product development? Do such innovative companies not have enough resourceful power within their own staff? We see the essential reasons for Open Innovation and Crowdsourcing , as a specific form of collective intelligence in the creative environment.




Essential reasons for Open Innovation and Crowdsourcing




	innovative products and services,


	high acceptance as a result of the "participation factor”,


	"viral distribution" in social networks that increase brand awareness and brand value,


	cost-effective solution of creative problems,


	positive feedback on the further innovative strength of the company










ManagemANT - All are needed


Of course, the mentioned "self-organising" prerequisites , which are often based on the personal characteristics of the individuals of the swarm, are only a limited selection to explain the emergence of swarm intelligence. For the time being, however, in order to approach the phenomenon of collective intelligence - often used by respective researchers and scientists as a synonym for swarm intelligence - a sensible - didactic - self-limitation is needed. At this stage it can be anticipated that the term "ManagemANT"© created by the authors means the systematic generation of the mentioned prerequisites for the profitable use of self-organisation by specialists and executives in companies, organisations and supply networks. ManagemANT not only stands for "ant management", but is also representative of all forms of generating and using the services of collectives by specialists and managers.


The authors of ManagemANT see the creation of the necessary conditions as one of the essential future challenges for management and leadership. If the potential of the collective is to be raised, then the aforementioned - personnel - prerequisites must be systematically facilitated and specifically generated. This gives employee leadership a meaningful realignment. Organisational and personnel development are required to support employees, for example in their independence and sometimes also in their non-conformism, not out of humanism or selfless charity, but for the purpose of raising collective potential. Before the application and profitable use of the services of swarms, there comes the planned creation of success-critical framework conditions . These not only consist of personnel requirements, but also include complex phenomena such as corporate culture . This cannot - as we will see - be generated on command, but is often already the cause and result of processes that we cannot adapt and influence directly - like a craftsman does his workpiece (F. von Hayek, 1945).


This therefore is the first step of the new management, the ManagemANT. As will become apparent in the course of this book, this realignment of tasks for managers contains an enormous amount of explosive material for the current self-image of management and leadership. The term "specialist" is also given a relevant reorientation: in ManagemANT, all are needed. Everyone can, for example, contribute much more through his or her fragmented , implicit and local on-site knowledge than is ever recognised and used by conventional management. This means that all parties involved in a company or a supply network , not only employees, but in many cases customers, suppliers, subcontractors, service providers and other partners, are required. In the context of our own professional field - business consulting - we know, of course, that there sometimes exists a seemingly insurmountable gap between theory and practice. We also know that the path to the targeted use of successes and achievements in practice is a long one. But: The way there is not only worthwhile, it can constitute the question of to be or not to be for companies and their stakeholders.


But what about the fields of application of self-organisation in the broad field of management and leadership of organizations? In practice, these organisations and their systems appear as economically and legally independent enterprises, non-profit organisations or, increasingly, forms of cooperation in the form of supply chains . Where are promising and profitable areas of application for specialists and managers? Where are the beneficial advantages to be reckoned with that go beyond the tightly defined business objectives such as efficiency and effectiveness and what if management relies on ManagemANT? Will the managers become superfluous at some point, or even soon? Are today's managers - as the saying is - sawing at their own branch on which they sit? This non-fiction book is intended to clarify this.




Of oxen and swarms of people


A classic piece of literature of swarm intelligence that has lit the worldwide preoccupation of diversified groups with the phenomenon of the "swarm" is the 2004 world bestseller "The Wisdom of Crowds", published by the American economic journalist James Surowiecki. From our point of view, however, the meaningful subtitle " Why the Many Are Smarter Than the Few and How Collective Wisdom Shapes Business, Economies, Societies and Nations", triggers an expectation that is not as easily and not as unrestrictedly feasible within and by groups. The phenomenon of swarm intelligence is more complex not only from a scientific point of view. Particularly concerning the implementation into operational practice, diverse and sometimes untoward details have to be taken into account in order to generate collective added value. Nevertheless, “The Wisdom of Crowds” is certainly inspiring and motivating for the reader. In the book, Surowiecki describes, among other things, the practical problem of estimating the weight of a disembowelled ox as accurately as possible by about 900 visitors to a livestock market, who consisted of a wide variety of people; and for the person with the best estimate, a small prize was waiting as a motivation for serious participation. So, apart from many possible experts like butchers, farmers, cattle breeders, also numerous real laymen like you and me. It turned out that the collective on average (arithmetic mean of all individual estimates) came to an estimate that almost accurately reflected the weight of the dismembered ox and that despite the numerous individual estimates deviating almost bizarrely from the actual value. The best single estimate was even worse than the average (aggregated) estimate of all participants.


And the surprising thing about it is that everyone contributes to a result that is, on average, better than most individual estimates due to their independence and diversity of individual estimates as well as their particular decentralised approach to the estimation problem presented. Thus, in the practical application case for self-management described by Surowiecki, all the personal prerequisites for the generation of collective intelligence mentioned at the beginning were given and thus the chance of a collective performance of higher order - we shall call this collective added value - was quite high. The special feature of this collective added value arises from the fact that no individual has the capacity for the solution that can be achieved through the aggregated networking of many individuals in a swarm with their partial knowledge.


Swarm intelligence is also a knowledge and a behavioural achievement that cannot simply be aspired to by the individual. In most cases it is not possible to draw conclusions about the overall performance from the individual actions. We focus on this peculiarity in the behavioural biology and economic chapters. It has been shown that a thorough understanding of behavioural biology and economics is a good prerequisite for the success of ManagemANT, as we know from our own experience in business consulting. Even if this may seem like an unnecessary detour to the interested reader, it is certainly, as economists tend to say, associated with a higher indirect profitability of your reading. The useful application of self-organising mechanisms simply requires basic knowledge of behavioural biology. Similarly, professional and managerial staff should not forget that our organisations are - from a systemic point of view - subsystems of economic order. Thus, questions of a market economy but also of a (central) planning nature not only provide the course of action for us in the respective organisations, but also determine the incentives. From the authors' point of view, the anonymous market represents one of the best and best-studied practical examples of the phenomenon of self-organisation. Also, in the classification system market economy, we follow only simple rules and thus achieve overall performance that far exceeds the capabilities of the individual. From the individual actions - as is typical for collective intelligence - it is not possible to deduce the overall performance of the collective. Chapter 4 thoroughly deals with this relevant market and market economy phenomenon from a swarm-intelligent perspective. Thus one should not naively see the "self-organising" preconditions mentioned at the beginning as detached from the systemic context, because it is precisely the reciprocal conditionality of the preconditions , their positive and sometimes negative feedback, that lead to a mutually building up system of knowledge and intelligence, which an individual can neither possess nor strive for. The behavioural performance of the many is a system performance and not an individual performance, not even the sum of the individual performances, as will be shown in detail later.




Where the Swarm Stings - Fields of Application


With the above mentioned estimation problem, you might think: Estimating the weight of a disassembled ox is hardly a complex task and certainly not comparable to the difficult problems and challenges we face in companies and organisations today. But the prerequisites and mechanisms mentioned above can be used to solve very complex problems in the business environment of managers for example. Which problem areas are regarded as promising shall now be outlined, so that you can spot promising application areas and focus on them. But don't be surprised that the problem areas don't have euphonious names like you are probably used to from the language of management. The reasons for this are manifold and multi-layered and are derived from the different approaches of ManagemANT versus management. After we have discussed the prerequisites for the emergence of self-organisation in an introductory way, we can move on to some selected promising fields of application for self-management in organisations, companies and supply networks: Where in the past - before the discovery of self-organisation - a few selected (so-called) experts may have made decisions, now the "knowledge of the many", the crowd, is being deliberately relied upon.


You will see that the areas and fields of application do not typically coincide with the typical management areas. This is simply because swarm intelligence is to be seen as a categorical approach. A practical example will illustrate this in more detail: If, for example, we highlight the large management problem area of "strategy ", it is noticeable that some sub-problems of strategy finding can be well solved with swarm-intelligent behaviour, such as searching for and tracking down ideas for a reorientation of entrepreneurial strategy or sometimes also evaluating strategic alternatives . The final decision will usually continue to be made by top management , for which it has ultimate responsibility towards the owners (e.g. shareholders, partners) and other stakeholders. Strategic business decisions, and the emphasis is on decision , cannot simply be delegated; this does not mean, however, that strategy finding cannot contribute to a better result by bringing in numerous diverse, decentralised and independent ideas. The delegation of such a momentous decision would collectivise responsibility. This can never be the intention for the use of self-organisation methods in corporate management, as we will see in the course of this book.


Thus we are particularly called for to recognize the respective classical management fields according to the requirements and to see the respective categorical challenge. We therefore have to distinguish which specific requirements can typically be better met by individual performance than by collective services . Which decisions have to be made as individual decisions and cannot thus be delegated to a collective. Which decisions can and should possibly be made and agreed upon in groups , teams, associations or (anonymous) swarms? This will certainly result in a major rethinking on the part of specialists and managers. It is not the respective management area that determines the approach as to whether problems or challenges are to be mastered and met by individuals or by a collective, but rather the respective characteristics of the type of knowledge required.


It is therefore not the respective management field that determines the respective method, as some relevant literature would have us believe (J. May, 2011; G. Dueck, 2015), but the specific demands made on the fragmented parts of the respective management field. Let’s have a closer look at this now.




Collective searching and tracing


Searching and tracing problems are about finding facts, ideas, solutions, causes, mistakes, correlations that typically represent scattered knowledge . The fields of application of searching and tracking problems vary widely in the question: What are the causes of the high inventory differences? Where are the agents for the high distribution costs? How can we quickly and effectively detect and identify weak points in the supply chain? How can we completely and quickly detect and test software defects? Where are possible combinations of causal chains of a complex business process, and how are these scattered causes and errors related? What are the reasons for the short delivery time of our main competitor? And what are the reasons for our long and variable order processing time? Why are essential performance values of our company not as desired and why are the performance values so much better for our sister company? For these collective phenomena the approach by means of swarm intelligence is downright predestined. Self-organising behaviour in search and tracing problems relies in particular on scattered , decentralised , partly implicit and fragmented knowledge . This can be optimally brought to light through the use of collective intelligence, and the (knowledge) potentials of many individuals can be enhanced for the benefit of the company.




What cannot be measured should be estimated


None other than Peter F. Drucker made the legendary statement, "What you can't measure, you can't manage". We can certainly take pleasure in this statement, but with a small modification: What cannot be measured, can be estimated or rated. Estimation and rating problems are more common in companies and supply chains than are usually suggested to us by our - partly affected - business management education or management training. We cannot always offer more or less precise measurements in the numerous requirements of everyday business life. Therefore, we depend on estimating, rating or judging a complex requirement. How do we assess the competitive situation? Will our competitor newly push to the market or not? How great do we expect the market potential for this innovative product to be? Where and to what extent do we see our own opportunities and risks in certain international markets? How do we assess our own strengths and weaknesses in relation to the challenge of new environmental factors?


In many cases there is professional support for these questions from internal or external experts, but they themselves depend on estimating , rating and judgement . In many cases, the possibilities and methods to obtain data that can be operationalized are lacking. As we have already seen in the "ox example", the “Wisdom of the Many”, if the conditions are sensibly created, is quite promising. Furthermore, the estimating, rating and judging of situations, possible data and opinions are an integral part of the training courses for management and business consultants. Thus the famous nuclear physicist Enrico Fermi was known for his fast estimating and judging of physical problems. The Fermi questions (Fermi problems) are also proverbial, such as estimating the number of piano tuners in a city like Chicago from a small amount of data. Known as "Fermi problems" , these have found their way into the respective literature and are not missing from any training plan for management consultants. We see: Estimating can also be practiced and learned and one can improve at it.


A very similar kind of requirement exists in the form of forecasts resp. outlooks: Forecasting problems deal with cases for which there naturally cannot be a real expert: How many pieces of this completely new model can be sold next season? What is the likelihood that the latest product will ever be approved? What quantities of a given raw material will be needed for innovative production processes in the coming years? How many customers will want to buy the new car model and in which versions? These are typically questions to which there are or could be several correct answers, but for which some answers are better than others. The more unstable and structurally interrupted the environment, the more difficult it is to make a meaningful forecast. For forecasts and their forecasters are based on the data of the past and regard the near future as a correlation of the recent past (T. Gudehus ). They can't deal with the structural interruptions of developments any more than you and me. Expert, so what?




Inherently collective - coordination and cooperation


In case of coordination problems, specialists and managers as well as businessmen have to come up with a challenging coordination procedure. How do companies organise their joint actions? How do you create a powerful organisational structure and workflow? How can innovative products get fastest marketability (time to market)? How do you coordinate supply chains so that everyone in the supply chain benefits at the end? How do numerous internal and inter-company processes interlock so that losses at the intersections of areas, departments or supply chains are as low as possible? Self-management is particularly promising for these complex questions.


Finally, the problems of cooperation : The name already says that we are dealing here with problems in which the interaction of many people to form an emergent overall performance plays a dominant role, whereby by emergence we mean the surfacing of (completely) new characteristics in the collective overall performance. It is not the isolated and sometimes egoistic self-interest that leads to the overall success of the company or the supply chain, but the supra-summative cooperation (P. Kruse) of many individual participants along the supply chain. How should environmental pollution and social abuse be tackled? How do you bring together the sometimes selfish participants in a supply chain? How can numerous companies be brought to value-added cooperation? How can products and services be "produced" in such a way that waste along the supply chain can be kept to a minimum or even avoided?
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