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ABSTRACT

Complexity and Complementarity: A Horizonal Economics of Conscience
Substitution assumptions have relieved economists from embracing complexity in economics. Substitution – negative feedbacks – support equilibrium, partial analyses, short-term models, etc., undermining attention to open, dynamic complex systems. Smith’s Invisible Hand – indeed, the efficiency case for competition – depends on trade​offs, scarcity and opposition of interests in society. Yet these scarcity arguments speak to one face of a two-sided coin: not only conflicts but also concerts of value are relevant here.

An economics of complementarity is contrasted to substitution in economic relations. First, increasing returns show rising costs are not defensible, leading to a static case for complemen​tarity in economics. This conclusion is then extended – through horizonal theory – into a dynamic claim for reciprocity and positive feedback. Comple​mentarity yields a horizonal economics of interdependence, systems theory and cooperation as our route to effici​ency, equity and ecological health through an exten​sion of planning horizons.

In dynamic complex systems, substitution and complementarity are inextricably intertwined, denying competi​tion any exclusive claim to optimality. An extension through horizon effects suggests instead that competition is keeping us stupid and immature, and that our myopic culture results in scarcities of intangible goods such as information, ethics, love, learning, culture and knowledge. If so, then competition – seen by many as an efficiency standard – is a poison mistaken as cure: a new horizonal economics shows that cooperation encourages social and personal growth through learning and thereby economic efficiency. The paper closes with an appeal for multiple models in economics, suggesting competitive frames subvert diversity in academics by enforcing conventional views.
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Complexity and Complementarity: A Horizonal Economics of Conscience

1. Introduction
Economics is often defined as the study of scarcity problems, of unlimited wants and limited means, of boundless aims and finite resources. Substitution assumptions support an economics of tradeoffs, scarcity, opposition and conflicts of interest, where your satisfactions subtract from my own in an adversarial linkage of human needs and desires. So would economists see competition as a means for resolving conflict that is part of the human condition; acquisitive values serve a role in advancing common ends. Smith’s Invisible Hand (1776, p. 423) describes a process in which: “Every individual … intends only his own gain, and he is … led by an invisible hand [the market] to promote an end [the public good] which was no part of his intention.”

But this scarcity model ought to be opened through an abundance theory in which complementarity yields to a different organizational norm. Here adversarial linkages cede to a reciprocity of mutual outcomes, where relations are more like wine and cheese than a choice between wine and beer. An economics where conflicts segue into concerts of interest is an economics of cooperation and competitive failure. The institutional implica​tions of complementarity differ from those of orthodox substitution, demanding alternative frames.

This paper addresses that difference in terms of its significance to a complex systems approach, where interdependent effects of private decisions swirl and twine in nondecomposable tangles subject to no precise scientific control. The notion of planning horizons is introduced as a means to resolve vital intractabilities in a formalization of bounded rationality (Simon 1982-97) yielding novel insights into horizon effects and competitive failures. If rivalry is shrinking our ranges of vision, it spawns a myopic culture resistant to insight through any orthodox (neoclassical) lens. Only by adopting a theory of foresight tied to our planning horizons – as an ordinal index of conscience in an economics of systems – might economists see the effects of failed theories in economics. Such shall lead to a case for pluralism, multiple models and openness in academic communities, so illuminating a reason for rigid doctrine and narrowmindedness in academics as well.

2.
Scarcity vs. Abundance: Origins and Implications

Scarcity models are based on tradeoffs and choices among exclusive options: if I get this, I can’t have that, due to limited time or resources. So we balance our gains against the loss of foregone desires in an equilibrium model of valuation and decision. The relation of value to scarcity here is significant too: water is cheap because of abundance, where diamonds – superfluous for life – are rare and therefore dear. The ‘water-diamond para​dox’ shows substitution in the association of higher value with scarcity, where prices fall with abundance.

Yet we encounter alternative frames, such as in network effects where individual worth rises with an increase in network connections: scarcity and value are inversely related here. As Matthew (2001, p. 2), in an essay on ‘The New Economy,’ said:

In the networked economy, the more plentiful things become, the more valuable they become. …Value is derived from plenitude, the concept of abundance. … Abundance is everything. Ubiquity drives increasing returns in a networked world. In fact, the only factor becoming scarce in a world of abundance is human attention.

This statement describes both the implications of complementarity and its relation to planning horizons as a the​ory of “human attention.” Com​plementarity yields a concert of value rather than conflicts of value as substitu​tion depicts. Here we have mutual gains and losses, so our rewards are correlated instead of being opposed.

The economics of substitution allows equilibrium models by assuming a balance of negative feedback control loops in a systems setting. Externalities can be ignored: spillovers simply attenuate as they emanate outward from private decisions. Indeed, these stable equilibria obviate any attention to ethics since individual choices cannot disturb balancing forces enough to affect everyone else. In this view, externalities stem mostly from transaction costs along with an absence of well-defined property rights impeding market process (e.g., Heller and Starrett 1976). Smith’s Invisible Hand transforms selfishness into a public good in this setting, unencumbered by ethical limits or moral laws (Lux 1990, Foley 2006). But even in Adam Smith, one can discover an unresolved tension (Warsh 2006, p. 46):

…two fundamental theorems of Adam Smith lead off in quite different and ultimately contradictory directions. The Pin Factory is about falling costs and increasing returns. The Invisible Hand is about rising costs and decreasing returns. … These are the bifocals of Adam Smith. Through one lens, specialization (as in the Pin Factory) leads to … monopolization. The rich get richer; the winner takes all… Through the other lens … ‘perfect competition’ prevails. The Invisible Hand presides…

This contradiction between decreasing and increasing returns supports the distinction between scarcity and abundance models in economics, since substitution and complementarity also rest on that difference (which is related to planning horizons). Indeed, the aim of this paper is to elaborate on these connections.

The case for increasing returns starts – as noted – with Adam Smith (1776, Book I, ch. 3), whose statement that “the division of labor is limited by the extent of the market” defines increasing returns. Skipping a century, Marshall’s long-run supply curves also declined, though ‘representative firms’ faced short-run conditions subject to rising cost. Once Clapham (1922) raised the question of ‘empty boxes’ in need of filling with respect to produc​tion theory, Pigou (1927, pp. 193 and 197; 1928, pp. 252-53 and 256) – the Samuelson of his age – responded in this way: increasing costs are “impossible”; these “cases … do not occur” such that “supply price cannot … increase with increases of output” so are “exclu​ded completely”; “only the laws of constant or de​creasing supply price … are admissible.” Increasing returns unfolded into economic creations from monopo​listic competition to game and Keynesian theory. Yet these suppositions were repressed when the field entered an Age of Denial in 1939.

‘The Hicksian Getaway’ posited rising cost, discarding Pigou and thirty years of debate with the stroke of a pen. Hicks (1939, pp. 83-85) said that without decreasing returns “the basis on which economic laws can be con​structed is … shorn away.” Seeking to “save … the threatened wreckage … of general equilibrium theory,” he added: “At least this getaway seems well worth trying” though “we are taking a dangerous step…” He closed with a curt dismissal: “Personally, however, I doubt if most of the problems we shall have to exclude for this reason are capable of much useful analysis by the methods of economic theory.” Samuelson (1947) based his disserta​tion on the Hicksian frame, followed by Arrow and Debreu (1954) and sub​sequent generations of theorists. So was economics stuck in a rut where it remains.

A brief resuscitation of falling cost occurred in the 1960s in response to Alchian’s (1959) scheme of nine propositions on time in production, but his idea was soon neutralized by ‘The Hirshleifer Rescue.’ Hirshleifer (1962, pp. 235 and 237-38) claimed “the classical analysis is consistent and correct,” thus achieving his aim of “rescuing the orthodox cost function” by upholding “the powerful logic of the law of diminishing re​turns” through an allegedly minor notational change in Alchian’s basic conditions. Oi (1967, pp. 590 and 594) reviewed these arguments to find common ground between the Hicksian and the Alchian-Hirshleifer frames, so concluded that “a dynamic theory of production along the lines of Hicks provides us with an essentially neoclassical explanation for pro​gress functions. … To attribute productivity gains to technical progress or learning is, I feel, to rob neoclassical theory of its just due.” Alchian (1968, pp. 319-20) next declared the issue resolved: decreasing returns were now “a general and universally valid law.” In forty short years, the field turned away from Pigou’s exclusion to Alchian’s sweeping endorsement of rising cost.

Then Kaldor (1972, 1975) restored the Pigovian view, referring to Smith, Marshall and Young (1928) with apologies to the late Chamberlin. During the 1970s, I investigated ‘The Hirshleifer Rescue,’ and the argument is a non sequitur from Alchian’s nine propositions: Hirshleifer’s claim makes stronger assertions than Alchian ever posed or intended, disproving his ‘rescue’ of orthodox theory (Jennings 1985, pp. 99-101):

The upshot of this grievous mistake is that any incorporation of learning by doing and technical change into cost and price theory has been deferred. The point lies in fifty long years during which we have painted a ‘well-behaved’ world, forestalling development of our conceptions in the direction of proper behavioral science.

There is no case for decreasing returns, simply asserted (then later denounced)
 by Hicks with ‘The Hicksian Get​away,’ and secured by Alchian as an unbreakable “law” after ‘The Hirshleifer Rescue.’ Kaldor (1972, 1975) restored increasing returns and tied it to complementarity in a series of formative papers, but the Age of Denial continues, seen even in Romer’s (1990, 1994) work with respect to material output. This is because systems of positive feed​back, complementarity and increasing returns are resistant to closure, requiring disequilibrium models: open systems on path-dependent tracks where history matters and interrelations are uncontained. 

The real problem in this setting concerns a boundary issue. As Georgescu-Roegen (1970, pp. 2-3) said: “no analytical boundary, no analytical process…” If substitution cannot be assumed, then competition is not effi​cient: what would an economics of networks swimming in complementarities be? Standard dogmas solely apply to scarcity issues and substitute tradeoffs; systems theory is needed to analyze ecosystemic constructions. The economic process consists of “more than a jigsaw puzzle with all its elements given…”
 Neoclassical theory seems to have failed in its central ambition – to assure a socially optimal outcome through reasoned design – due to its stubborn denial of falling cost. If complementari​ty is – as Kaldor (1975, p. 348) claimed – “far more important for an understanding … of the economy than the substitution aspect,” we have been doing it wrong.

So what does an economics of complementarity yield in terms of externalities, equilibrium models, systems theory and institutions? In a realm of positive feedbacks, such as suggested by increasing returns and comple​mentarity, externalities actually amplify as they spread from private decisions. If so, what we do is important; every act transmits social effects outward in space and onward through time forever without any bound. There is no equilibrium in a world of cumulative causation (Myrdal 1978); events unfold on a path-dependent historical track where ethics, habits, cultures and ranges of foresight matter. What we have, with complementarity, is an unboundedly interdependent ecological system moving complexly and dyna​mically with emergent configurations subject to no rigorous anticipation or complete understanding. A piecemeal, partial analysis simply ignores such interdependence, so will not reflect reality or offer reliable guidance. Surprises in this setting – atheoretical almost by definition – are endemic and not anomalous. Systems theory is antithetical to a scarcity model. The institutional implications of complementarity in economics shift the optimality attri​butes from competitive forms into organizations stressing cooperation in their relations.

3.
The Economics of Complementarity and the Case for Cooperation

In traditional economics, competition is seen not only as an efficiency standard – against which other social systems are rated – but equally as an ideal form of human organization. Acquisitive values, individualism and independence are encouraged – driven by a belief in Smith’s Invisible Hand – while generosity, ethics, social conscience, honor and integrity are too often scorned and derided by cynics as ‘simply for suckers and losers!’ Selfishness of the narrowest sort – myopic concerns and narcissism – increasingly arrest our attention in modern market economies. Such behaviors shall not disturb a scarcity-based equilibrium model, but they imply a dangerous trend when seen through a theoretical lens supposing systemic complementarity and horizon effects. The argument goes as follows: first we deal with complementarity; then we incorporate planning horizons.

The case for competition within a scarcity model of substitution is based on a theory of firms’ pricing within an industry group. The explanation of individual price-setting – in all versions thereof – frames price (P*) as a function of some measure of unit cost (M* > 0) raised by a markup term (E* > 1), such that price P* = M* ( E*. In a ‘perfectly competitive’ market, E* = 1 due to infinite demand elasticity arising from many small sellers of standardized products such as wheat, corn or sugar, but to  be sustainable this market form requires decreasing returns. For monopolistic competition or oligopoly, in contrast, the inter​dependence of firms cannot be ignored – defining their interaction demands a composition rule (Krupp 1963) – but the upshot is that E* > 1 so P* > M* which signifies a dead-weight welfare loss due to market power. Only when competition is ‘perfect,’ does P* = M* where resource use is ‘efficient’: no one can be made better off without tradeoffs taking from someone else. Monopoly – only one firm in the market – is also ‘inefficient’ due to a dead-weight welfare loss, but does not encounter the problem of interdependence with other firms. But pricing in all four market types can be characterized as P* = M* ( E* for individual products, if we ignore interfirm pricing effects.

But interfirm pricing effects are the essence of network conditions: all decisions are interconnected in dynamic complex systems that do not divide into market types. Indeed, in transportation networks, substitution and complementarity are inextricably intertwined, so industry aggregation no longer works as a rule of composition: any ‘industry’ grouping imposes substitution by fiat, thus ignoring complementarity. Another approach to aggregation is needed that deals with the externalities spilling from private decisions, such as a ‘compensated pricing model’ of the difference between P* (as defined above) and a joint-profit-maximizing (compensated) price P(. The basic conception here is that the compensated price P( internalizes spillover profit effects on other firms in group I composed of substitutes and complements such that P* = P( + SI for that group. Within this frame, SI is a measure of net interdependence within group I with respect to one member: SI > 0 implies substitution within that group; P* < P( means competition is more efficient: individual pricing causes greater output and social welfare. But when SI < 0, then net complementarity yields P( < P*, implying collusion and joint decisions are better for output and social welfare among complementary goods.

If so, then competition encourages substitutes, stifling complements, and cooperation does the reverse, stimulating complementary outputs and thwarting substitutes. Such shall lead to an institutional problem of organization​al choice: if substitution dominates our relations, then we seek competition as a means to greater well-being at individual and social levels; if complementarity is more important, then we want cooperation. But how do we choose between these schema? Which is more relevant to economics: conflicts or concerts of value? Have economists sought an answer? Few even encounter the issue, as substitution remains still largely unchallenged throughout economics.

Substitution – based on decreasing returns – however is not the essence of economic relations. Under increasing returns – as argued above – firms interact in a manner exhibiting complementarity, at least according to Kaldor (1972, 1975). In this scenario, firms see positive feedbacks stemming from pricing and other decisions, such that their inter-reactions show reinforcing effects. For example, if one firm prices low for growth, then its unit costs decline with the rise in sales, supporting a further reduction in price as these scale economies grow. Other rivals face a choice – either to exit that realm of product space or respond in kind – in a pattern of first-mover advantages showing clear winners and losers in a game of rising concentration in contestable markets. This is the nature of substitution with increasing returns. In network contexts, however, we cannot avoid the inclusion of complements which seek cuts in P* as a means to raise their own sales. So SI expresses the composite degree of net substitution in group I with respect to one member thereof, as a combination of substitutes with si > 0 and complements with si < 0 in a balance of feedback effects on profit.

So SI offers a more general composition rule of firms than ‘industry’ in its balance of substitution and complementarity in network contexts. However, the institutional implications still remain unresolved: substitu​tion calls for competition on efficiency grounds, where complementarity opens a case for cooperation instead. The problem is, since substitution is usually taken as given, no extensive economic analysis of complementarity has been developed, other than in narrow game-theoretic contexts suggesting conscience has a role in the outcomes shown. The introduction of planning horizons as a means to resolve this question in favor of complementarity over substitution is now addressed.

4.
The Role of Planning Horizons in the Case for Complementarity

Let us go back to the issue of decreasing vs. increasing returns as an implicit distinction between short and long run theory. It is well established that decreasing returns apply to short-run depictions of cost and price, since short-term models have fixed factors that lead to rising unit costs with the expan​sion of output beyond the optimal size of a ‘given’ plant. The long-term model of cost, however, regards all fac​tors as variable; if so, replication is the worst one can do with respect to output capacity, where growth removes a constraint on the organization of inputs suggesting a case for increasing returns to scale. This is why Pigou and Kaldor embraced this view as a general case. But let us focus again on the distinction of short from long run theory as a horizonal issue raising the notion of time in economics.

There is a very long history of economists struggling with the notion of time and dynamic complexity in the explanation of price. From Marshall and Knight through Stigler and Clark to Turvey, Margolis and many others, the linkage of time to pricing, cost and demand theory has been addressed.
 (Also cf. the preceding discussion of ‘The Hirshleifer Rescue’ and papers by Arrow and Oi mentioned there.) As Clark (1955, p. 459) concluded: “This complex of variables would overload any possible system of graphic presentation. A family of three-dimensional surfaces – the third dimension being time – …would still be a simplification.” The problem is methodological: these economists seek a mechanistic concept of time; they do not see ‘run length’ as a psycho​logical index of the range of vision behind decisions, such as denoted by planning horizons. Margolis (cf. note 5 above) said it correctly in relating the planning horizon to uncertainty in its pricing effects. The role of planning horizons in pricing cuts through the imbroglio, introducing a new realm of phenomena in economics.

Simon (1981, p. 103) explained the methodological issue a long time ago, when he remarked on…

…a certain arbitrariness in drawing the boundary between inner and outer environments of artificial systems. …We might well have considered the business firm’s cost function to be part of the inner environment. Instead we abstracted the decision-making process from the production technology and regarded only the limits on rational calculation as inner constraints on adaptivity. The cost function was treated, along with the demand function, as part of the outer environment to which the firm was seeking to adapt.

An example of this “arbitrariness” shows in Arrow’s (1969, p. 495) dismissal of Negishi’s (1960-61) model of “general monopo​listic equilibrium” because Negishi made “the problem manageable by regarding the demand functions facing the monopolists as those perceived by them, with only loose relations to reality.” But this sort of positivistic approach is symptomatic of “a wider intellectual disorder: namely … a conception of man derived from a LaPlacean ideal of [impersonal] knowledge…”
 If longer runs (or horizons) shift economists’ static curves in predictable ways while increasing their elasticity (due to longer adjustment times in their representa​tions), then the connection of planning horizons to pricing can be inferred therefrom.

First, a few words about planning horizons and horizon effects. Decisions are not made on known outcomes but rather among imagined projections of outcomes based on theory. ‘If I do this, then that will occur’ expresses a causal belief about the world derived from models selectively based on their own ‘essentials.’ Such essentials are only asserted: theory acceptance shows in use. Selective focus is also restrictively blind to what is ignored: theory is silent on its omissions. All amounts to a case for openness, multiple models and pluralism (Jennings 2007b); we cannot see what we miss or even imagine what we ignore. An act of choice is a normative process of multidimensional causal projection; these selective visions show a range based on knowledge, experience, self-awareness and clarity in our assumptions and applications. So will our expectations suggest a linkage of prices to planning horizons in need of formalization.

Planning horizons serve as an aid to thinking about decisions and foresight. But H* is ordinal; ‘wits’ are innumerable, like ‘utils’ (Boulding 1966, pp. 22-23). So we speak of ‘horizon effects’ as changes in planning horizons, without exact calibration of axes. The relation of P* to H* is seen in the following way: the longer the planning horizon – due to internal factors (such as self-confidence, knowledge, effort and energy) and to external factors (such as stability of the decision environment, trust in others’ reliability, a lack of surprise, and others’ horizons) – the lower will be the marginal cost (M* > 0), the markup (E* > 1) and the price, where P* = M* ( E* applies to all market forms (as shown in Figure One below).



[image: image1]
A useful way to intuit the relation of planning horizons to price is that the planning horizon in choice is like the ‘move horizon’ in chess (Jennings 2007c).
 Standard assumptions – of free agents, known outcomes, stable wants – do not apply in chess. One must abstract from positions to address the problem of chess (or of oligopoly too). Chess is a process of planning in the face of strategic contin​gencies shifting with each turn. Outcomes are projected uncertainly, and the purpose – to win – neither restricts nor requires actions sufficiently to identify moves. The field of chess is as much an opponent’s style of play as the board. The chessboard demands a different approach to understanding choice than neoclassical theory allows.

The better that tradeoffs are understood and near-move contingencies culled, the more moves ahead can a player project. The emphasis here is on planning in unpredictable changing conditions. Choices in chess are path-dependent, spatially interdependent and irreversible, as in real life. One must step back from positions on the chessboard to its economics: the move horizon in chess is analogous to the time horizon in choice. But time horizons are only extended by knowledge of other relations, so planning horizons remain the focus. Planning horizons serve as an ordinal index of ‘savvy’ in practical life, framing the ‘appropriateness’ of our theories to their applications.

Formally, one can think of these static constructions (setting P* as the product of M* and E*) as members of a horizonal family. Cost and demand curves shift with horizon effects in predictable ways, since longer-run curves, ceteris paribus, are more elastic (or flatter) than shorter-run curves. If each static graph is on a trans​parency in a horizonal file drawer (with longer horizons toward the back), the horizonal part of Figure One is a side view of that file tracking P* and M* for different H*s (while leaving Q* implicit).

But Figure One only describes single price-setting agents, with no account of externalities (pecuniary or other). In neoclassical theory, aggregation from individual prices to group patterns is set by industries, which impose substitution by fiat. This is fine for beer vs. wine in the context of having a drink, but fails for wine, beer, cheese and pretzels when the choice is to party or not.
 A transporta​tion network captures the problem in a more flexible way; that is where Chamberlin’s work on monopolistic competition began (Chamberlin 1961).

In this setting, concern should focus on externality issues, on the impact of any particular price on the profits of other price-setters, either ceteris paribus for their prices or mutatis mutandis. Either way, net interdependence within any group with respect to Pj is the difference between an uncompensated Pj* and a Pj( including external profit effects, as already explained. Conse​quently, Pj′ = Pj* + SI: with SI > 0 we have substitution, where SI < 0 indicates complementarity. The interdependence within any group with respect to a single member can thus be expressed in general terms unrestricted by industry aggregation.

The implica​tion, as already noted, is that an organizational system, be it compe​titive or cooperative, enhances substitutes – starving complements – or just the reverse. This is why intangibles suffer in adversarial systems. Sadly, we must choose our social and institutional cultures, at the (invisible) cost of foregone options. Rivalrous social incentives stifle complementary output. An intertwined tangle of substitutes and comple​ments sets up a problem of choice: which is more important, substitution or complementarity? Can we design our institutions for competition across substitutes and collusion among complements, when that distinction is so preference- and purpose-specific? Is there any way around this problem of interdependent typologies?

In the formal analysis of a transportation network context, the term SI expresses the balance of substitution and complementarity in any group with respect to one member. The question to ask concerns the impact of a horizon effect – for longer or shorter, wider or narrower, better or worse – on that balance (SI). This question has an answer, under one important condition of interhorizonal complementarity. Interhorizonal complementarity means that private horizon effects spread contagiously outward to cause social horizon effects. Your reliability invites me to become more predictable: understanding is a local public good in this sense. Such is also the chessboard problem: masters’ horizons shrink against duffers since more dumb moves are made.
 The interper​sonal interdependence of planning horizons is complementary:
 you represent a disturbance term in my decision environment. We are role models for each other; we all learn through imitation: horizon effects spread through novel ideas, structures and designs. That is the nub of Romer’s (1996, p. 204) point on ‘nonrival’ ideas.

So what effect does interhorizonal complementarity yield on the interrelation of prices and output? This is the key to horizonal theory: longer planning horizons – social or private – change economic relations in favor of complementarity and away from substitution: dSI/dHj* < 0 in the general case.
 Simply put, horizonal length​ening alters social relations away from conflict toward a concert of interest: this is achieved through wider internalization of externalities, and through greater rationality undermining coer​cive force. Longer horizons expand the alignment of social and personal goals;
 they also improve ecological health through an activation of conscience, and they draw individuals into a more cooperative frame of mind (Jennings 2003). The lesson of planning horizons is the importance of complementarity in any economic culture (Jennings 2007a).

Under increasing returns in production – at least according to Kaldor (1972, 1975) – reciprocity overrules substitution in human affairs. Including intangibles strengthens the argu​ment. Introdu​cing horizon effects and interhorizonal complementarity – as a new form of interdepen​dence – seals the case for complementarity as our dominant tie. If so, then neoclassical theory has misspecified human relations as rival, licensing competition as optimal in economics. Such should yield to complementarity and cooperation, calling for new economic conceptions and methods, some of which shall be explored.

5.
How Planning Horizons Serve as an Ethical Concept of Conscience

This paper has tied increasing returns and planning horizons to an economics of complementarity in network contexts, where individual choices spread externalities outward in space and time which grow without bound forever (at least as a working assumption). This the nature of positive feedback systems such as described. If any organizational system permitting private decisions suffers from major externality problems spilling out upon all other agents, how do we analyze such concerns or even define them here? Where is the analytical boundary, in the absence of industry demarcations spurning complementarity?

The answer resides, surprisingly, in the ethical notion of conscience. In a world of interdependence, social effects of private decisions spread outward forever on all, leaving each of us open to everyone’s influence on our behavior. Reactions sweep back and forth, throwing intentions awry and disturbing coordina​tion in a chaos of freedoms shaped by culture, religion and ethics. Institutions subject to overall leadership patterns set the template; then the degree of private internalization of actions’ social effects serves to weld these systems together, rather than tearing us all apart. The range of ethics and conscience is subsumed by planning horizons: in a decision environment of forcefully interdependent transactions, how we internalize social impact defines how assets are used (to further aims or resolve conflict).

Trust and truth are far more efficient than dishonesty and deceit (Arrow 1974, pp. 22-23); indeed, we are role models for each other in everything that we do, for better or worse, socially and economically. Consequences stream from our responses to each other, ramifying into a social process through ethical links. So we thrive or decline together in comple​mentary yields arising from our reciprocity or opposition to each other. Real social effects stem from moral laxity or resilience; this was Boulding’s (1962a, p. 234) main concern when he warned:

…If capitalism is to work successfully, there must be defenses in the society against dishonesty. …A good part of the burden must be carried by … the internalization of these moral standards in the individual. This is done … by the example of those around the individual… For this reason, the building of honesty into a culture in which it does not already exist is a difficult matter, for dishonesty tends to perpetuate itself through the teaching process which it develops. Here again there is a constant struggle between the overt and the covert elements in the value system … if this results in a collapse of the overt system – in a general lapse into cynicism and the overt acceptance of a dishonest covert system – a society is doomed.

The notion of planning horizons serves as an ordinal index of conscience and of rational bounds. Indeed, the impact of institutions on planning horizons is the key to social welfare improvement and to ecological health. As Simon (1983, p. 107) said at the close of his lectures on “Reason in Human Affairs”:

Reason ... is instrumental. It can’t select our final goals... All reason can do is help us reach agreed-on goals more efficiently. ... It would be quite enough to keep open for our descendants as wide a range of alternatives as our ancestors left for us... In accomplishing [this] more limited goal, will an appeal to enlightened self-interest suffice? ... Success depends on our ability to broaden human horizons so that people will take into account, in de​ciding what is to their interest, a wider range of consequences. It depends on whether all of us come to recognize that our fate is bound up with the fate of the whole world, that there is no enlightened or even viable self-interest that does not look to our living in a harmonious way with our total environment.

So let us return to the question raised by total interdependence: if all we do radiates irreversibly outward to everyone else, how can we use ‘selective focus’ to analyze social effects? Where do we draw the line? What is a proper analytical limit to this scenario? If theory entails selective focus (so an exclusive blindness), single outlooks stay unaware of factors standing outside their range. This is a case for pluralism – multiple models in economics – since each sheds light on others’ shadows, but that doesn’t deal with the question.

The analytical boundary in the face of unbounded interdependence should be our rational limit. If external​ities spread forever, it is our range of vision that directs our resources to good or ill in terms of social effects. Short horizons shall lead to losses avoided through better foresight. This is how conscience separates intention from surprise, so offers an ethical index of control over unbounded externalities.

So ethics, central to complementarity, yield a welfare standard for assessing system performance with regard to growth in conscience. Short-sightedness suffers in ignorance of its social effects, so is unconcerned to avoid damage prior to activation. A more enlightened view will include a wider range of factors into ima​gined projections in choice. So conscience sets an analytical line between understanding and ignorance. If all theory aspires to widen the range of foresight in decision, then horizonal length offers a measure of its success.

Planning horizons serve as an ordinal index of ethical range, human knowledge and maturity, as well as social, eco​logical and institutional health (Jennings 2003). The need for a measure of knowledge has been explored in terms of its rational bounds (Simon 1982-97) and its significance for economics (Boulding 1962b, 1966). Boulding (1966, pp. 22-23) called for a theory of ‘wits’ as a gauge of progress in evolution:

The question of what is economics can be almost as troublesome as what is knowledge? … One longs, indeed, for a unit of knowledge, which perhaps might be called a ‘wit,’ analogous to the ‘bit’ as used in information theory; but up to now at any rate no such practical unit has emerged. … The bit, however, abstracts completely from the content of either information or knowledge… [and] for the purposes of the social system theorist we need a measure which takes account of significance… Up to now we seem to have no way of doing this…
The planning horizon (H*) is really an ordinal measure of ‘wits’ in choice such as Boulding describes.
 It does account for significance and the accuracy of foresight, with planning horizons set where expectations cede to surprise: we may believe our horizon is long until events show it as short. The planning horizon depends on the range of accurate anticipation.

The planning horizon as a measure of conscience suggests some implications. To the extent it tracks the private internalization of social effects, spillovers are incorporated into imagined projections so are considered prior to actuation. ‘Do no harm,’ as ecologists say. If so, then longer horizons imply more peaceful human rela​tions stemming from better reasoning instead of force. The impact of myopia on ecological health is obvious, suggesting orthodoxy – in its substitution assumptions – has led us severely astray at great cost. The fates of future generations have been too long ignored, due to the harmful effects of competition on our planning horizons. So many examples come to mind of losses from myopic concerns – small, large and daunting in their immensity and danger – reforming econo​mics by extending it through horizon effects seems to offer remedies.

So will the question turn to organizational lessons of planning horizons. If complementarities – positive feedbacks – supersede orthodox substitution, then the optimal organizational form for reaching mutual gains is not competition but cooperation. But that is not the whole story. The key to horizonal growth is indivi​dual learning, empowerment and inspiration due to role models showing us how we might live better lives.
 Sadly, the sort of behavior required is the reverse of that rewarded by competition in our society. Instead of fragmentation and disengagement, horizons spread through linkages sharing collective values and needs, sup​porting community and generosity. A rivalrous system moves us to be aggressively oppor​tunistic and teaches acquisitive values, not about how to reach out to others. Sympa​thetic concerns are not a route to advantage in market economies; survival of the rich and ruthless seems to be the game. Management theory – in the face of more realistic considerations of how to organize social incentives so people can work together in teams – speaks to how longer planning horizons will lead to more mature and conscientious economic endeavors.

If longer horizons turn us away from substitution to complementarity in economic relations, then efficiency also evolves away from competition to cooperation. This suggests incentives should move from materialism under rivalry to intangibles shared jointly. As Maslow (1954, 1968) argued, the process of personal growth – self-actualization – advances from physical (lower order) requirements into a (higher order) realm of immaterial needs. If so, as we mature – individually and socially – output demand transforms from materialistic consumption toward more social, cultural and artistic concerns (if not thwarted by competition). This implies a horizonal shift away from substitution to complementarity with economic development and personal growth.

Furthermore rivalry operates to block complementary outputs – such as learning, information, ethics and love for examples – subverting access to intangible goods and longer horizons. This stifling of mature human needs shows up in a pattern of violence, myopia and materialism,
 manifest in escalating conflicts and ecologi​cal loss. Social institutions so unfit to their requirements – like any intellectual framework with assumptions unmatched to applications – shorten planning horizons as their primary economic effect. These symptoms show when organizations are pushed beyond their tolerance limits.

Studies of organizational stress and collapse show that cohesion depends on aligning individual aims with those of the group as a whole. To summarize Selznick’s (1948, pp. 272-73) seminal view: organizations engage people in making commitments to wider goals than their own immediate needs, suggesting a tension between the aims of a system and individual wants (cf. Jennings 1999, p. 58; and note 13 above). The magic of cooperation turns on the delicacy of trust: that each member is loyal to everyone else and not just out for themselves, so private and social intentions align. No opposition exists among members of healthy organizations, so all effort directly addresses shared designs smoothly and freely. In this setting, cooperation operates as it always should: through willing common endeavor, full engagement and tight devotion.
 This makes the sum more than its parts. Complementary inputs “are not neatly separable” but comprise “a package of elements all of which need to be there” for the whole system to work (Nelson 1981, pp. 1054-55).

Horizonal lengthening comes from a sense of inclusion and ethics in social behavior; reciprocity is the rule and efficiency is the result. The irony is that competition not only empowers shortsightedness, but also encourages selfishness, predation and opposition. These incentives select for traits so hostile to cooperation, none of these social gains seem possible with this cultural legacy. Yet people are adaptable, left free to explore and develop their range. It is competition that deters us from real learning to become “cautious, obedient people” (Kohn 1986, p. 131): threats shorten horizons, making us selfish and insecure. This is the main effect of competition on human psychology.
 A system bringing chaotic complexity into one’s social envi​ronment does not lead to efficiency. Emery and Trist (1965, p. 253) discussed the institutional implications:

…Turbulent fields demand some overall form of organization that is essentially differ​ent from the hierarchical​ly structured forms to which we are accustomed.  …[T]urbulent environments require … relationships that will maximize cooperation… We are inclined to speak of this type of relationship as an organizational matrix. …

These “matrix organizations” slowly evolve into institutions in turbulent economic environments, mostly “through the embodi​ment of organizational values which relate them to the wider society.”

So cooperation encourages learning,
 honesty and engagement while competition tears us apart, making us stupid, dishonest and alienated from our fellows and selves. Social malaise spreads contagiously in the same way as horizon effects; we cannot see outside our own preconceptions of how the world turns. Substitu​tion and competition have made us ignorant, fearful of learning, resistant to change and in denial about these social effects. As some wise soul once said in a well-known paper on organizational theory: “Fish discover water last” (McGregor 1960, p. 317). Is it not time, as McCloskey (1994, p. 396) opined, “for economics to grow up”?

Planning horizons exist. They also retract due to instability, insecurity and distrust – or any ethical lapse at all – among colleagues, neighbors or role models. So why are we stubbornly blind to their potential for relieving the pain and suffering so widespread in our world? Once we start to identify others as simply extensions of ourselves, so empathize with their concerns
 – instead of denying them in self-protection – then the magic of trust through a mutual honesty opened by cooperation will lead us out of this swamp of fear, myopia and despair.
 This is the promise of institutional changes in favor of cooperation to lengthen plan​ning horizons as a measure of organization, alignment of values, social and ecological conscience, and economic development.

VI.
Summary and Conclusions

This paper has stated a case for complementarity in economics, and for cooperation in social relations as not only yielding equity and ecological health, but also as more efficient than competition due to horizon effects. But that is not the whole story. Ethics stand at the center of a complementary economics, in the form of planning horizons as a measure of social performance. This paper examines why, in a discussion of organizational systems. The argument starts with interdependence – substitution and complementarity – and develops through planning horizons into a theory of conscience as central to economics.

The argument is summarized thus. Substitution assumptions have led economics severely astray to the extent that complementarity plays a role in human affairs. Increasing returns make complementarity “far more impor​tant” than substitution in understanding economy, according to Nicholas Kaldor (1972, 1975). Pigou ruled out decreasing returns in cost and supply as not “admissible,” though Alchian (1968) forty years later declared them “a general and universally valid law of economics” not open to challenge. The introduction of planning horizons as an extension of orthodox statics strengthens the case for complementarity into an ethical economics of quite different style than neoclassical positivist approaches.

A horizonal theory of conscience suggests that development transforms human needs from material goods to intangibles, shifting relations away from substitution to complementarity. If so, institutions ought to evolve from competition to cooperation to support this process, or economic advance is stifled. In the presence of complementari​ty competition creates scarcity, just like collusion of substitutes. If Kaldor was right – that complementarity dominates substitution – then neoclassical theory is wrong: our rivalries are inefficient; they are a source of ethical lapses, social and ecological losses, strife, frag​mentation and danger.

At this point one might ask why economics did not develop beyond its substitution assumptions. If fragmentation discourages complementary outputs such as learning, competition in academics has had destructive effects on the progress of knowledge in economics. Indeed, there is no place for doctrinaire rigidity in academics. Science should be open as an axiomatic condition. Novel ideas should be encouraged and not dismissed defensively as an attack on current doctrines; scientific curiosity is stifled thereby. Orthodoxy in academics is symptomatic of an institutional failure rising from models unfit to their applications: substitution assumptions shall not pertain to realms of complementarity, such as in educational settings.

The problem is methodological. Especial​ly in unbounded domains, selective focus stands as the essence of analytical process: theory is like a flashlight, training its beam on certain features at the expense of all others. Singular outlooks see only what they specify as significant, treating the rest as unimportant. Any particular angle of vantage is silent on what it ignores, so remains blind to alternative frames. Single approaches thus stay ignorant of their own opportunity costs.

The problem with opportunity costs inheres in their rigid untestability in empirical terms: unexplored options are not chosen, thus cannot be observed. Their economic worth is only projected in our imagination on the basis of some metaphysical model of how things work. If so, any outlook casts scenarios into its own cognitive frame, manifest in a self-fulfilling construction of value in choice.

Wherever rivalry augments supply in a universe of substitutes, cooperation reduces social well-being in this setting. Consequently, any imagined projection of opportunity costs – seen through a neoclassical lens – shall lead to a finding that competition is better than cooperation. The only way out of this self-contained box is through relaxing its suppositions in an open-ended test of findings from another regard, equally devoid of finality, closure or reassurance: selective focus entails an exclusive blindness in every approach. Without trying complementarity in an alternative frame, we cannot imagine its implications. Without developing positive feed​backs into a theory of foresight, there is no way to intuit the patterns of interhorizonal complementarity. Within a neoclassical lens, horizonal linkages are invisible. If competition is keeping us stupid, how would we know without another vantage? Only a theory of planning horizons as an index of conscience shall open the problem to view, and even that demands substitution be replaced by complementarity as the dominant feature of human relations. This is the case for realism of economic constructions and for pluralism in academics.

An economics of complementarity is an ethical economics based on a theory of planning horizons as an ordi​nal index of conscience, in the degree of internalization of irreversible social effects spilling outward from pri​vate decisions. The longer the planning horizon, both individually and collectively, the more peaceful and har​moni​ous social relations will be. In a complementary universe, scarcity is exacerbated by opposition and not resolved. The analysis of such settings is steeped in ethics since externalities are not damped but grow as they emanate outward from private choice. So is horizonal theory offered to address such phenomena.

Neoclassical theory is stuck. Competition has starved our rational and emotional growth – a complementary interaction of organizational learning and teaching
 – and has spawned a myopic culture reeling in narcissistic concerns, savaged by ecological loss. Substitution assumptions shall not apply to complementary settings such as in education or the exchange of intangible goods. Such transactions suffer under rivalrous social systems. Scarcity is created thereby along with short horizons, though without any concept of planning horizons we cannot see these effects. So a horizonal economics is needed to bring us out of this swamp into a more reciprocal legacy of renewal and growth. This study opens social process into a realm of fertile human potential for im​provement too long confounded by orthodox standards. So will horizonal theory yield an ethical economics centered on personal conscience, social welfare and organizational learning in an emerging world dominated by dynamic complex systems.
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� Hicks (1977, pp. v-vii) called his ‘getaway’ “nonsense” and “an indefensible trick” that “preposterously exaggerated the importance of the perfect competition assumption” and therefore “ruined the ‘dynamic’ theory of Value and Capital…”


� As Georgescu-Roegen (1967, p. 104) observed, after quoting Mitchell’s and Schumpeter’s critiques of economic abstraction:


Standard economics, by opposing any suggestion that the economic process may consist of something more than a jigsaw puzzle with all its elements given, has identified itself with dogmatism. And that is a privilegium odiosum which has dwarfed the understanding of the econo�mic process wherever it has been exercised.


� The Chicago School actually argues against the two intermediate types, claiming that all important market phenomena can be analyzed simply in terms of a single spectrum of firms’ size relative to their markets (cf. Stigler 1952; Friedman 1962, ch. 8; Reder 1982). This has led to a devaluation of industrial organization: Stigler’s textbook on this subfield (1968, whose first sentence ends with the declaration on p. 1 that “there is no such subject as industrial organization”) is described on p. 2 of Koch’s (1980) Industrial Organization text thus: “…One of the modern giants in the field … George Stigler, contends that … industrial organization does not really exist, that it is nothing more than slightly differentiated microeconomics.”


� Our measure of ‘net interdependence’ in any group I with respect to member j is the combinatorial SI = (si(j, where SI cannot be a simple summation when agents are interdependent. Adjusting for the pecuniary externalities of Pj* involve compensation si(j to or by each i(j member: si(j ≡ (Qi(j/Qj) ( (Mi(j* - Pi(j*) ( [(ij*/((j*+1)], whose sign is that of the cross-elasticity of demand for i with respect to j ((ij* ( dlnQi(j/dlnPj), where own-elasticity of demand for j is (j* ( dlnQj/dlnPj < -1. Then Pj′ = Pj* + SI, as explained in the text.


� Knight (1921, esp. pp. 186-87) described the problem in his opening sentence with clarity:


Great difficulties are met with in stating a clear and straightforward exposition of price theory because of the fact that the given conditions or data of the problem are so different according to the length of the time period which the explanation takes into account. … The essential fact in economics is that different changes take place at different rates, that for certain time periods certain aspects of the situation may be assumed to remain unchanged, while for longer periods some of these will undergo change. The data or given conditions are different when different periods of time are under consideration. …


A helpful discussion of Marshall’s views in this regard can be found in Shackle (1965, ch. 3, pp. 27-42); also cf. Frisch (1950). Stigler (1939, esp. pp. 306, 311-12, and 320-21) closed his paper in a manner revealing the problem as methodological:


… a complete presentation (for any given set of price anticipations) involves a third axis, time, and the marginal and other cost functions become surfaces. … But … it is no longer possible to handle the problem … by the use of plane geometry, since future prices are now important variables.


J. M. Clark (1940, esp. pp. 246-48) said “the whole functional relationship is probably so complex as to defy mathemati�cal plotting.” Then Clark (1955, esp. p. 459) noted that:


This complex of variables would overload any possible system of graphic presentation. A family of three-dimensional surfaces – the third dimension being time – with a different surface for each initial price or price situation, would still be a simplification.


Also cf. Turvey (1969, esp. pp. 285-87), who concluded on p. 287 that:


…The definition of marginal cost as the first derivative of cost with regard to output is too simple to be useful. Both cost and output have time dimensions, and both may be subject to uncertainty.


Margolis (1960, pp. 531-32) even outlined the keystone point on pricing and tied it to learning and growth:


… The greater the uncertainty … the shorter will be the planning horizon and the greater will be the … costs… The implications … are that the greater the ignorance of the market the higher will be the estimate of the costs and the more inelastic the estimate of demand. What price should a firm charge if it has hopes of later expanding its market? The higher the price the greater the expected short-run profits and the greater the sacrifice of expected information about the mass market. The lower the price the more information it gains about the future market possibilities. …


All this implies – since marginal cost, along with markups on cost to price (based on demand elasticities), should duly fall as planning horizons extend – that price depends on the planning horizon in any and all economic contexts. This conclusion can be derived – if done properly – from Alchian’s (1959) nine propositions on cost, despite the erroneous effort by Hirshleifer (1962) and its acceptance by Oi (1967) and Alchian (1968): cf. Jennings (1985, ch. 5). Formally, M* ≡ MR = MC at Q* (the maximum profit condition), with E* ≡ [(*/((*+1)] where E*>1 because -( < (* < -1 [where ( ≡ dlnQ/dlnP ≡ (dQ/Q)/(dP/P), the own-elasticity of demand]. The whole expression can be derived very simply by substitution from the definition of MR as dR/dQ (where R ≡ PxQ) with respect to Q or P, which can be written simply as P = MR ( [( /((+1)], yielding P* = M* ( E*, where the asterisk (*) denotes the level actually chosen as best by an agent. The horizonal outcome is summarized thus: dM*/dH < 0 with d2M*/dH2 > 0; dE*/dH < 0 with d2E*/dH2 > 0; so dP*/dH < 0 and d2P*/dH2 > 0. If so, then for g ≡ dlnQ/dt, the growth rate of sales, dg*/dH > 0 with d2g*/dH2 < 0. What all this means is that standard theory is not determinate in itself; it makes a hid�den, tacit assumption that H* is fixed, but at an unspecified level. Horizon effects lead to changes in price independently of other stimuli. If so, economists’ explanation of pricing behav�ior and other related phenomena is incomplete. This, in turn, implies that we must develop a new explanation based on planning horizons and pricing, and not deny the relevance of “technical progress and learning” as Oi (1967, p. 594) did above. Horizonal theory excavates suppressed dimensions of economics into illuminating conclusions, as shown below.


� Though realism and reason are again on the rise in modern philosophy, economists still labor under the spell of Laplace’s dream of impersonal knowledge and objectivity in a humanless social science: cf. Polanyi (1958, pp. 139-42), who makes this claim:


The ideal of strictly objective knowledge, paradigmatically formulated by Laplace, continues to sustain a universal tendency to enhance the observational accuracy and systematic precision of science, at the expense of its bearing on its subject matter. This issue [is part of] … a wider intellectual disorder: namely the menace to all cultural values, including those of science, by an acceptance of a conception of man derived from a Laplacean ideal of knowledge and by the conduct of human affairs in the light of such a conception.


Georgescu-Roegen (1967, p. 104) put it well:


From time indefinite, the natural sciences have cherished a positivist epistemology according to which scientific knowledge covers only those phenomena that go on irrespective of whether they are observed or not. Objectivity ... requires then that a proper scientific description should not include man in any capacity whatsoever. This is how some came to hold that even man’s thinking is not a phenomenon. True, the ideal of a man-less science is gradually losing ground even in physics… However, for a science of man to exclude altogether man from the picture is a patent incongruity. Nevertheless, standard economics takes special pride in operating with a man-less picture. …


Bertalanffy (1968, pp. xxii and 87-88), an important founder of systems theory, offered a similar view:


…Systems epistemology … is profoundly different from the epistemology of logical positiv�ism or empiricism… Compared to the analytical procedure of classical science with resolution into component elements and one-way or linear causality as basic category, the investigation of organized wholes of many variables requires new categories of interaction, transaction, organization, tele�ology, etc…


The mechanistic world-view found its ideal in the Laplacean spirit – i.e., in the conception that all phenomena are ultimately aggregates of fortuitous actions of elementary physical units. Theoretically, this conception does not lead to exact sciences outside the field of physics… Practically, its consequences have been fatal for our civi�lization. The attitude that considers physical phenomena as the sole standard of reality has … ushered the world into the catastrophical crises of our time. …General system theory … may be destined … to play a role similar to that of Aristotelian logic in the science of antiquity. The Greek conception of the world was static… Therefore classification was the central problem in science… In modern science, dynamic inter�action appears to be the central problem in all fields of rea�lity. Its general principles are to be defined by system theory. 


� Waldrop (1992, pp. 150-51) quotes Brian Arthur’s response to “What is the real problem with economics?” as “Chess!”


� In this case all of these products are complementary, competing with non-party options.


� Cf. Jennings (1985, 2006). Friedman (1953, pp. 38-39), as quoted in Jennings (1968, pp. 21-21), rejected Chamberlin’s framework on the grounds of the impossibility of relaxing the industry designation:


… It would be highly desirable to have a more general theory than Marshall’s, one that would cover at the same time both those cases in which differentiation of product or fewness of numbers makes an essential difference and those in which it does not… The theory of imperfect or monopolistic competition developed by Chamberlin and Robinson is an attempt to construct such a more general theory… …


The theory of monopolistic competition offers no tools for the analysis of an industry and so no stopping place between the firm at one extreme and general equilibrium at the other. It is therefore incompetent to contribute to the analysis of a host of important problems: the one extreme is too narrow to be of great interest; the other, too broad to permit meaningful generalizations.


Also cf. Hayek (1948, pp. 99-100), who covered this issue too:


We shall probably learn more about … the competitive process if … we … ask whether competition would be any less important if, for example, no two commodities were ever exactly alike. If it were not for the difficulty of the analysis of such a situation, it would be well worth while to consider in some detail the case where … we had to deal with a continuous range of close substi�tutes… The result of the analysis of competition in such a situation might in many respects be more relevant to the conditions of real life…


Chamberlin (1957, pp. 68-69) outlined a


… much simpler … formulation … [that] begins with the individual seller and uses the spatial example to illustrate how the entire economic system may be viewed as an elaborate network of interrelated firms… The group has disappeared from the formulation here given … since the individual seller … is … isolated… The problem of entry disappears along with the group, and becomes absorbed into the larger problem of the distribution of resources throughout the entire economic system.


� This expands the number of near-move contingencies to be projected, and also weakens the planning incentives for a master player.


� An exception could be a jealous reaction to friends’ successful learning.


� Pj′ = Pj* + SI for any group I of firms, where SI is the difference between the compensated (joint-profit maximizing) Pj′ and the Pj* set independently of its pecuniary impact on the other (i(j) firms’ profits. Interhorizonal complementarity means dHi(j*/dHj* > 0. If so, then dSI/dHj* < 0: an increase in Hj* yields – through its contagious effects on Hi(j* – a shift of SI away from substitution in favor of complemen�tarity. For any i(j element of SI, namely si(j ≡ (Qi(j/Qj) ( (Mi(j* - Pi(j*) ( [(ij*/((j*+1)], an extension of Hj* will likely re�duce the magnitude of both Qi(j/Qj > 0 (as a weighting scalar) and ((Mi(j* - Pi(j*) < 0(, while increasing own-elasticity ((j*) and thus the negative magnitude of (((j*+1) < 0(, while the cross-elasticity ((ij*) is shifted away from substitution ((ij* > 0) toward complementarity ((ij* < 0), so d(ij*/dHj* < 0 as well. So regardless of the sign of SI (as an aggregation of si(j across any group I around member j), dSI/dHj* < 0: a mutual lengthening of planning horizons shifts our relations away from substitution in favor of complementarity (in virtually all economic contexts).


� The goal of incentive alignment applies to all levels of organization. In a business setting, “the biggest impediment to … integration of personal needs and organizational considerations lies in managers’ lack of under�standing about … the ways self-interests shape … personal realities…” Two things affect the economic efficiency of all management systems and group procedures: “The con�cept align�ment provides management with a model for understanding how indi�viduals attempt to fuse and integrate their personal needs with the needs of the organiza�tion” (Culbert and McDonough, 1985, pp. 125-26 and 138-39; also cf. Jennings 1999, p. 69, and 2007d).


� Boulding (1962b, pp. 132-33 and 139-40) discusses the process and “measurement” of organization as a balance of two forces: of “entropy” and “evolution,” raising questions similar to those addressed in this paper; also cf. Jennings (2005b).


The first Question … is whether it would be possible to find a measure of the extent of evolution in the distribution of entropy. This would be in itself a measure of the degree of organization of the universe… [Such a] measure … if we had one, would be a useful way of symbolizing something essential and significant in these very complex structures. It would provide, for instance, a rough measure of the rate of evolution. … It is not the value sign which matters here, however, but the vector, that is, the sense of both direction and magnitude. …


Somewhere lurking in the wings of this whole argument is, of course, the whole problem of value. … The value coordinate is clearly a scalar, like organization. …Because I have some confidence in the generally monotonic character of the relationship between organization and “goodness” – that is, that both generally increase together – I would argue that the development of a workable measure of organization would at least be a first step toward the construction of an ethical calculus. The want of this measure however may impede progress toward the solution of many problems, not only in biology and in the social sciences, but also in ethics.


� But as Churchman (1979, pp. 146-47 and 71) noted, “the academic world … is a fearsome enemy of the systems approach.”  The intellec�tual line of battle “is a fight between pluralism and monism, between those who wish to see and design their world in pieces and those who wish to see and design it as a whole” although Churchman employs these two terms in an opposite manner to their use here.  


� Boulding (1962b, pp. 133-34) discussed the role of teaching as a process of inspiration (also cf. note � NOTEREF _Ref181005268 \h ��14� above):


Several important problems might be closer to solution if we had a measure of evolutionary change. … Consider, for instance, the view that the key to the understanding of the process of evolution is an analysis of the teaching process. Here is the one clearly observable process in the universe where the strict laws of conservation do not hold. … Teaching is in no sense an exchange, in which what the student gets the teacher loses. We can break down the teaching process perhaps into two others: the first might be called the printing process. …


There is also however a more fundamental process at work: I shall call it, for short, “inspiring.” This is the process by which the teacher supports and cooperates with a process of internal growth in the mind of the student. … It is the process also by which ideas and ideologies inspire the growth of cultures and societies. This is … a complex and puzzling process, which we understand very imperfectly…


It is clear that in the “teaching” process we are dealing with something akin to the growth of organization. Knowledge, indeed, can be regarded as a form of organization. … One despairs, indeed, of ever getting any simple measure of the quantity of knowledge. Nevertheless a measure of the quantity of organization would be of some help here, and might be valuable in testing the “success” of a learning process.


� E.g., cf. Maslow (1954, 1968); also Wachtel (1989), Kohn (1986), Scitovsky (1976) and McGregor (1960). Argyris (1960, pp. 262-63) said that conventional organiza�tion treats its members like children; mature people in these settings show symptoms of ill health, including “frustration, failure, short time perspective and conflict.” He voiced concern about organizational fragmentation on pp. 268-69: “The nature of the formal princi�ples of organization causes the subordinates, at any given level, to experience competi�tion, rivalry, intersubordinate hostility and to develop a focus toward the parts rather than the whole.” McGregor (1960, p. 310) warned that:


The deprivation of needs has behavioral consequences. … The man whose needs for safety, association, inde�pendence or status are thwarted is sick, just as surely as he who has rickets. We will be mistaken if we attribute … passivity, or … hostility, or … refusal to accept responsi�bility to … inherent ‘human nature.’ These forms of behavior are symptoms of illness – of deprivation of … social and egoistic needs.


McGregor (1960, p. 311) went on to explore the connection to rampant consumerism and materialism in modern society:


…the fact that management has provided for these physiological and safety needs has shifted the motivational emphasis to the social and egoistic needs. Unless there are oppor�tunities at work to satisfy these higher-level needs, people will be deprived; and their beha�vior will reflect this deprivation. … People will make insistent demands for more money under these conditions. It becomes more important than ever to buy the material goods and services which can provide limited satisfaction of the thwarted needs. Although money has only limited value in satisfying many higher-level needs, it can become the focus of in�terest if it is the only means available.


� The integrity of a system – in intention and effects – is important to its efficiency. If forces (effort and tradeoffs) are misaligned, then energies shift from production of value into resolving conflict: this is a waste of vital resources if viable, more cohesive frame�works exist for incentive alignment. The problem is subtle, addressed in this way – it is, after all, our issue of externalities in new garb – but its solution is not the imposition of private property rights, but the integration of values and the extension of vision to wholes.


� E.g., cf. Kohn (1986, pp. 55, 61-65, 108, 110, 113, 123, 129-31 and 143 with original emphasis):


The simplest way to understand why competition generally does not promote excellence is to realize that trying to do well and trying to beat others are two different things. … Competition … precludes the more efficient use of resources that cooperation allows. … Beyond the greater efficiency of cooperation, it is also true that competition’s unpleasant�ness diminishes performance. … At best, the stressfulness of a competitive situation causes us to try to avoid failure. And trying to avoid failure is not at all the same thing as trying to succeed. …Compe�tition does not promote excellence. ... Whereas cooperation apparently contributes to high self-esteem, competition often seems to have the opposite effect. … Psychological health requires unconditionality… In competition, by contrast, self-esteem is conditional. …Something very like an addiction is at work here…: the more we compete, the more we need to compete. … In sum, the security that is so vital to healthy human development is precisely what competition inhibits. …Competition does not promote … substantial and authentic … individualism. On the contrary, it encourages rank conformity [and] … dampens creativity. … Creativity is anticonformist at its core; it is … a process of idiosyncratic thinking and risk-taking. Competition inhibits this process … [and] affects the personality. Turning life into a series of contests turns us into cautious, obedient people. … The chief result of competition … is strife.


� Trist (1985, pp. 170-73) offered additional insight to this sort of “matrix organization” and its stabilizing influence on a turbulent field through self-regulation within a participatory democratic cooperative frame:


Socioecological principles imply the centrality of interdependence… …Order … evolves from the mutual adjustment of the parts…  Any overriding purpose that emerges … would depend on … a shared understanding of the issues. … Socioecological principles enable the organizational life of the society to be … self-regulating… Facing a future of increasing complexi�ty means trying self-regula�tion within interdependence, learning how to cultivate the new logical type.


The general point is that turbulent fields are incompatible with competition; they call for cooperation instead:


A negotiated order will need to be founded on collaboration rather than competition, col�laboration being the value base appropriate for the adaptive cultivation of interdepen�dence. … This change to a new logical type … requires a reversal of the customary rela�tions between competition and collaboration. … It is most important that the identity of the domain is not mistaken through errors in the appreciative process; otherwise, all subsequent social shaping becomes mismatched with what is required to deal with the metaproblem.


� As Churchman (1971, p. 200) put it: “The environment which the inquiring system critically needs is a cooperative environment … because inquiry is evidently needed to create cooperation and cooperation to create inquiry.”


� McCloskey (1994, pp. 21-24) remarked on positivists’ ever-intolerant childishness, adding an “economics without positivism would be more, not less, rigorous and scientific, because it would face up to more arguments” and “would become less rigidly childish in its method.” McCloskey’s (1994, pp. 8-12) criticism of positivism – as a former Chicago School economist – is acidly unstinting:


…Positivism saved effort. Positivism was economical in ways attractive to the young and impatient. … Most … facts … could be ignored… No tacit knowledge was necessary, no sense of the landscape, no feel for the story. … The simplicity of positivism has great appeal to the young. To [be harsh]…, positivism is a 3”x5”-card philo�sophy of science, which the young can read in a minute and understand in a day. … [and] apply … to everything… Positivism commends intellectual narrowness … substituting intellectual bumper stickers for thought. … ‘Testing hypotheses,’ after all, is easier than thinking… In some brains the result of economic positivism was and is a first approximation to an intellectual lobotomy…


McCloskey (1994, pp. 392, 396) also rejected positivism for “argumentative standards” that “are low to the point of scientific fraud.” He concluded his book with this statement: “Rhetorically self-conscious argument … is something like growing up. Perhaps the time has come, after a useful childhood spent in positivism, for economics to grow up, too.” Also cf. note � NOTEREF _Ref163633189 \h ��6� above.


� The process of organizational learning, communication and integration is often taken as statically given in – so its structural aspects are therefore removed from – orthodox science. Any concept of realis�tic growth is thereby also excluded by the metaphorical model employed to frame our understanding. Community issues and cooperation are often understated or ignored as a result. The impact on our interrelations and knowledge of organizational process has been nothing short of disastrous. As Kaplan (1985, p. 478) observed:


Here is the shortcoming of applying to interpersonal communication the depersonalized model so useful in the mathematical theory of information. In that model, coding by the transmitter and decoding by the receiver are separable and independent processes. In the life of dialogue, however, there is a continuous interaction between them. What is happen�ing is not … transmission … but the emergence of a shared meaning… The interchange is not just communication but a species of communion by which alone, as Martin Buber ela�borated, each participant in the dialogue first becomes a person.


� Integrating people into an interdependent domain in a cohesive framework is the organizational challenge of this century; the values entertained and discussed, with regard to their impact on social cohesion, include traditional goals along with the worth of cooperation. Katz and Georgopoulos (1972, pp. 136-38) characterize the issue thus:


The great need of our time is a reformulation of social values. … In the first place, research and observation show that the norm of reci�procity, of cooperation, of mutual helpfulness, runs wide and deep. Organizations could not exist without many uncounted acts of coopera�tion which we take for granted. …  In the second place, justice and fairness are not outmoded values. … It is important to emphasize the importance of justice and fairness in the operation of an organization and to introduce reforms where inequity is the practice.  In the third place, social responsibility … has a potential that remains to be de�veloped. …  All of these values are related to, if not an integral part of, the democratic ethic which is still our basic creed. … Organizational reform needs such a value base both as a set of social principles and as guidelines for action.


� So what does organizational learning mean in a systems analysis? For one, it denotes an increase in the ‘comprehensiveness’ of views, beyond the self-interest of individuals to an expan�sive vision of ethics in a broader social environment (that we might choose to call conscience, social morality or planning horizons). But systems survive and thrive on the programming of decisions within a shared vision, dominant reality, or organizational culture. And that beha�vioral system – as it develops routines, procedures and expectations – selects certain things for attention at the expense of all else. Signals shall be processed or ignored within this model of thought, and therefore routed through filters on its way to executive action. Open�mindedness shall be the way to avoid defensiveness – therefore rigidity – in a rapidly changing context. Cf. Jennings (1999, p. 73) and notes � NOTEREF _Ref163887513 \h ��16�-� NOTEREF _Ref181006423 \h ��24� above.








