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Economics has always had an underlying tension between two visions of economics. One is 

an equilibrium vision that conceptualizes the economy as relatively stable and focuses on the 

forces that push the economy toward a long-run equilibrium. The other is a complexity vision 

that conceptualizes the economy as in constant flux, evolving in ways that we cannot predict. 

Both visions focus on competition, but the equilibrium vision focuses on competition as a state 

or market structure, while the complexity vision focuses on competition as an unending 

process. The two visions are not mutually exclusive, and an economist can see both as useful 

reference points when trying to understand the economy. Which is more useful depends on 

the question being asked.  

 

While the two visions can be simultaneously held, generally, in setting a research agenda, 

one or the other dominates, and in recent years the equilibrium vision has dominated. This 

domination has influenced economic methodology and the way economists approach policy 

questions. Nonetheless, the complexity vision is still held and respected within the 

mainstream profession as demonstrated in the Nobel Prizes given to economists whose work 

reflects a complexity vision, such as Herbert Simon, Frederick Hayek, Douglas North, Eleanor 

Ostrom, and Ronald Coase. Their work is considered mainstream, but is seen as part of a 

separate tradition in economics that is not so much an alternative to standard mainstream 

economics, but rather another, less explored, parallel track. One of the goals of this paper is 

to encourage exploration of this alternative track. 

 

 

Differences in theoretical methodology: equilibrium vs. complexity vision  

 

The two visions draw lessons from theory differently, and are associated with quite different 

research programs, especially as they relate to policy. The equilibrium vision sees formal 

theory as providing a necessary blueprint for policy. Franklin Fisher (2011) nicely captures 

this view. He writes,  

 

ñIt is not an overstatement to say that they (the general equilibrium welfare 

theorems) are the underpinnings of Western capitalismé So elegant and 

powerful are these results (G.E.ôs exploration and proofs of existence, 

uniqueness, and optimality) that most economists base their conclusions 

upon them and work in an equilibrium framework.ò  

 

In the equilibrium vision, without formal theory, policy has no scientific foundation. It takes the 

position: Better to have an inadequate formal theory than no formal theory at all.  

 

                                                           
1
 This paper was the keynote address at the ñMicrofoundations for Macroeconomics: retrospect and 

prospectò workshop at the the University Nice Cote dôazur, GREDEG CNRS. 
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The complexity vision sees developing a useful tractable formal general theory as currently 

far beyond our capabilities and instead focuses on gaining partial insights into the complex 

dynamics of the economy in whatever way it can ï agent based models, simulations and 

general exploration of non-linear dynamic models. Since formal dynamics is analytically so 

difficult, the complexity vision is content with informal theory especially when talking about the 

aggregate economy. It takes the position: When guiding policy it is better to recognize that we 

have no directly useful formal theory than to confine policy analysis to an inadequate formal 

theory. Within the complexity vision ultimately, because the formal specification of the 

economy is so beyond our current analytic capabilities, even the best economic policy is 

based on heuristics, not scientific theory, and thus, in a formal scientific sense, is 

ungrounded. Policy advice should not be presented to policy makers as otherwise.  

 

The complexity approach to policy holds that, because of the complexity of economic theoryôs 

relationship to the real world, policy discussions are best separated from scientific 

discussions. Policy discussions should be based not directly on formal scientific theory, but, 

instead, on educated common sense ï a wide ranging knowledge of economic scholarship 

that includes a good understanding of where researchers are in advancing formal theory, a 

good understanding of the history and institutions of the economy, a detailed familiarity with 

empirical data about the economy, and a philosophical understanding of the role that ethical 

views play in arriving at policy advice. Good policy is based on far more than just economic 

science.  

 

The complexity approach divides economic analysis into two separable fields: science, whose 

goal is to discover the truth, and applied policy, whose goal is to solve real-world problems. 

The two fields are separated by a firewall to reduce the possibility of policy views influencing 

scientific judgments.
2
 The goal is to allow specialization and gains from trade. The same 

economist could do both science and policy, but the two activities would use different 

methodologies, and would require different skill sets.  

 

While the complexity methodology downplays the importance of formal theory in directly 

guiding policy, it is not against formal deductive theory, abstract mathematics, or 

sophisticated empirical research. But the goal of that theoretical research is a scientific goal ï 

to better understand the economy; the goal is not to guide policy (although some policy 

guidance might follow as an unintended consequence). Thus, the complexity visionôs scientific 

research agenda is consistent with a vigorous and highly abstract theoretical and empirical 

research agenda that, if anything, because its focus on complex dynamics, is even more 

mathematically and statistically complex than the current research agenda associated with 

the equilibrium vision. In that sense the complexity methodology is quite different from the 

critical realist methodology espoused by heterodox critics of economics such as Tony 

Lawson.  

 

Critical realists criticize equilibrium methodology for its emphasis on abstract mathematics; 

complexity theory embraces mathematics. Complexity economists criticize the equilibrium 

methodology for the way it uses theory in thinking about policy, not for its use of mathematics. 

Whereas the equilibrium methodology treats formal theoretical results as central to its applied 

policy research, the complexity methodology uses formal theory more as a fable or heuristic, 

which may or may not be relevant for policy. Within the complexity vision, formal theory is 

best thought of as a thought experiment that can be useful both for thinking creatively about 

                                                           
2
 I expand on this distinction in Colander and Freedman (2019).  
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policy problems and for preventing logical mistakes in reasoning. But, because the theory is 

only tenuously related to the real world economy the theory is meant to capture, the results of 

formal theory are not to be thought of as a blueprint for policy.  

 

The distinction among the equilibrium, complexity and critical realist/heterodox views of the 

equilibrium methodology can be seen in reference to the well-known ñsearching for the keys 

under the lamppost joke.ò The standard interpretation of the joke embodies the critical realist 

view. It is that economic theorists are out there in La-la-land, doing highly abstract economic 

research unrelated to the real world.  

 

ñIsnôt it stupid ï searching where you havenôt lost the keys just because thatôs 

where the light is?ò  

 

ñIsnôt it stupid ï working on models that you know are so far from reality that 

they canôt possibly describe reality: representative agent super rational choice 

models, when itôs obvious that the action is in interactive effects; Isnôt it stupid 

to work with strict rationality models, when itôs obvious that people are at best 

boundedly rational?ò  

 

From a complexity standpoint, a research strategy of ñsearching where the light isò is far from 

stupid. Where else but where the light is can one do formal theory? Where the complexity 

vision has a problem with the current equilibrium methodology is with its attempt to apply the 

abstract theory, developed where the light is, directly to policy. Thatôs the equivalent to 

searching for the keys where you did not lose them, and deserves the critical realistsô scorn. 

The complexity vision sees the goal of theorists searching in the light to be discovering 

potential patterns that help them understand the economy. While the goal is not to guide 

policy the discovered patterns might be helpful to applied policy researchers exploring in the 

dark. Theorists are developing an abstract knowledge of economic topographies, exploring 

abstract topographies where there are the equivalent of rocky cliffs, where there are smooth 

deltas, rolling hills, and where sudden storms changed the topography quickly, as a small 

creek becomes a raging river. This leads to a second role for theoristsðto develop creative 

abstract policy solutions to deal with different topographies. These abstract solutions may or 

may not be transferrable to the real world. But the exploration can suggest other solutions that 

might work. The goal of this part of policy theorizing is creative design of policy.  

 

 

An engineering methodology  

 

The exploration of creative policy solutions uses what I call creative design engineering 

methodology. Engineering methodology differs from scientific methodology; it is a heuristic 

methodology used by a craftsperson. Billy Vaughn Koen (2003) defines it as ñthe strategy for 

causing the best change in a poorly understood or uncertain situation within the available 

resourcesò (p. 7). Koen argues that this definition is operationally equivalent to a second 

definition ï ñuse the best available engineering heuristics to solve problemsò. 

 

Because complexity engineering is designed to deal with policy, it does not attempt to be 

value free; instead it attempts to be value transparent. Whereas scientific methodology 

eschews philosophical methodology, engineering methodology incorporates it as the best way 

to integrate values into the analysis. Compared with scientific methodology, engineering 

methodology is much less constrained, and loose. It is an educated common sense 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
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methodology in which ñanything goesò as long as that ñanythingò is useful in arriving at a 

possible solution to a problem. It is a creative methodology that is not afraid to deviate from 

current scientific conventions. Context, not fixed methodological rules, determines method, 

and the guiding heuristics are determined not by specialized philosopher of science 

methodologists, but rather by the researchers themselves. Here is what has seemed to work 

in a similar case; maybe it will work in this case. 

 

In place of a formal theory to guide policy, the complexity policy methodology uses an 

informal general theory that focuses on change and process, not on equilibrium, as its general 

framework for thinking about applied policy. For complexity economics that informal general 

theory is best described as a multi-level evolutionary theory that has much in common with 

the multi-level evolutionary theories used in evolutionary biology. One may talk about 

institutionally constrained equilibria, but such equilibria will be seen as part of an evolutionary 

system and not as a final resting place of the economy. By equilibrium theory standards, the 

complexity vision theory is more a conceptual theory than a formal theory. 

 

The theoretical debate within complexity economics is not about whether the evolutionary 

theory is correct; the debate is about the nature of that evolution. Most complexity economists 

assume that the economyôs evolution is multi-level, which means that, while the economy is 

assumed to have developed from the decisions of rational agents, the nature of rationality has 

evolved to fit the institutions that coordinate agentôs actions to promote the groupôs interest as 

well as its own. Where rational agents have found it useful, they have cooperated and 

developed behavioral norms, and have built institutions based on those behavioral norms. 

These institutions and norms have solved coordination problems; it is their existence that 

prevents chaos so, to reasonably discuss policy, one must have a model that includes them. 

Developing a precise model of this evolutionary system is impossible since these norms and 

institutions have become nested in other norms and institutions in complex ways. Over time, 

the nature of the bounded rationality changes as institutions and norms evolve. Appropriate 

policy evolves as the economy evolves. 

 

The behavioral constraints nested in these institutions significantly complicate what is meant 

by agent rationality; within some specification of evolutionary theory, just about any agent 

action can be considered rational. This possibility undermines the usefulness of any simple 

individual rational choice model that doesnôt incorporate real world institutions and norms. The 

current real-world rationality must be discovered empirically. Thus, the complexity vision is 

consistent with behavioral economics, whereas the equilibrium vision is tied to traditional 

individual rationality approach to behavior.  

 

Rational individuals solve problems by coordinating their actions, creating institutions that 

solve some problems but add others. These institutions compete and collaborate, creating an 

ever increasing array of new coordinating institutions as technology changes and as new 

discoveries are made. Thus, the complexity vison sees the economy as an evolving complex 

system that exhibits all the characteristics that evolving complex systems exhibit ï multiple 

basins of attraction rather than a unique long run equilibrium, natural selection, mutations, 

adaptations, sensitive dependence on initial conditions, path dependence, and potential 

phase transitions that cannot be deduced from the study of individual agents separate from 

their interaction. It thinks about policy informally within an evolutionary framework. The 

complexity scientific research program is designed to abstractly explore that multi-level 

evolution.  

 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
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Macroeconomics and complexity  

 

So far, Iôve talked about general methodological differences between the complexity vision 

and the equilibrium vision. Let me now turn specifically to macro theory and consider how the 

complexity approach to macro and the equilibrium approach to macro differ. Probably, the 

biggest way in which they differ is in what they see as the central question that macro 

theorists are trying to answer.  

 

Since the equilibrium vision starts with the assumption that, in the absence of constraints, the 

economy will gravitate toward a predetermined desirable Pareto-optimal equilibrium, which is 

assumed not to include large fluctuations in output, the questions it tries to answer are: Why 

are there significant fluctuations in the macro economy? Why doesnôt the economy settle 

down to an equilibrium reflecting agentôs desires? Why are there business cycles and 

fluctuations? And, if there are undesirable fluctuations how can we stop them? It sees 

fluctuations as being caused by exogenous shocks imposed by government or by technology. 

Its explanation for why these fluctuations are not eliminated is that institutions prevent the 

competitive market from solving the problem. Institutions and norms that lead individuals to 

deviate from self-focused individual rationality are the problem in the equilibrium vision. These 

institutions and norms impose price rigidities, and constraints on behavior, which prevent the 

market for achieving a global Pareto-optimal equilibrium.  

 

The complexity vision is trying to answer a quite different question: It has no trouble 

explaining undesired fluctuations because it does not start with the assumption that Pareto 

optimal equilibrium would be achieved by the market in the absence of outside shocks and 

institutions. In the absence of the imperfect institutions that have evolved, the complexity 

vision would expect chaos and enormous fluctuations in a system. Institutions are a key part 

of the way an economy coordinates agentôs actions. Thus, the macro question the complexity 

vision is trying to explain is not: Why does output fluctuate? Instead, it is trying to explain why 

the economy is as stable as it is. Its base assumption is that in the absence of some 

additional stabilizing forces, the economy would be chaotic and highly unstable. Within the 

complexity vision, markets do not exist in a void, and thus cannot solve coordination problems 

unless the underlying institutional structures, such as property rights and norms of behavior, 

upon which markets are built, have been developed. Markets are institutions; they are not the 

default reality. 

 

The complexity vision explanation of why fluctuations are as small as they are is the 

institutions that have developed. Where fluctuations have posed problems in the past, agents 

in the system have self-organized and created institutions and norms that reduce fluctuations. 

One of those institutions is the market. In the complexity vision markets are seen as 

endogenously developed coordination devices. Thus, whereas in the equilibrium vision 

institutions are a cause of fluctuations, in the complexity vision institutions are what prevent 

chaotic fluctuations.  

 

These institutions include not only markets, but also government. So whereas the equilibrium 

vision sees government as exogenous to the system, the complexity vision sees both 

government and markets as having endogenously evolved. A theory that does not include 

endogenous government and markets sheds little light on real-world problems. Since 

institutions provide the stability to the system, they cannot be assumed away in any useful 

analysis of real-world problems. This makes abstract theorizing about how a market economy 

would operate without the current institutions, such as is done by researchers holding an 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
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equilibrium vision of the economy, for other than general thinking about abstract issues, of 

little use. 

 

 

How the complexity vision was lost in macro   

 

These complexity/equilibrium differences do not fit into the traditional Classical/Keynesian 

distinction. In fact, the complexity/equilibrium distinction has essentially no correspondence to 

the Classical/Keynesian distinction.
3
 There are Classical economists who emphasized a 

complexity vision and there are Classical economists who emphasized an equilibrium vision. 

Similarly with Keynesian economists. There are complexity Keynesians and equilibrium 

Keynesians. But somehow, the complexity interpretations of both Classical and Keynesians 

have been lost, and the Keynesian/Classical debate has been between a Keynesian 

equilibrium vision and a Classical equilibrium vision. 

 

It didnôt have to be that way. Within both Classical and Keynesian economists, there were 

both complexity and equilibrium advocates. In fact, up until the 1930s within Classical 

macroeconomics, the complexity approach was dominant. But starting in the 1930s internal 

incentives within the profession were moving the profession toward the equilibrium vision and 

away from the complexity vision. This occurred in both microeconomics and the emerging 

macroeconomics. One aspect of this is the movement from Marshallian methodology, which 

followed a Classical methodological approach and which downplayed the importance of 

equilibrium theory to policy, to a Walrasian methodology, which made general equilibrium 

theory central to policy.  

 

You can see Marshallôs complexity vision methodology in his view about the role of pure 

theory in economic reasoning. He writes: 

 

ñIt seems strange to me to be asked my views as to the study of pure 

economic theory; as thoô that were a subject on which I were fit to speak. For 

indeed I was never a partisan of it; and for more than a quarter of a century I 

have set my face away from it. As early as 1873 (I think it was the year) 

Walras pressed me to write something about it; & I declined with emphasis. 

The fact is I am the dull mean man, who holds Economics to be an organic 

whole, & has as little respect for pure theory (otherwise than as a branch of 

mathematics or the science of numbers)éò (Letter from Alfred Marshall to 

W.A.S. Hewins, October 12, 1899, in Coase, 1994, pp. 172ï 173). 

 

This dismissive view of general equilibrium theory was held by the majority of economists up 

until the 1930s and 1940s. It held that the pure general equilibrium theory of economics 

wasnôt worth developing not because it wasnôt important, but because economists didnôt have 

the analytical tools to deal with it. Using the tools they had, the results were trivial, obvious, or 

irrelevant. That left macroeconomics to be verbally debated, not to be debated in terms of 

formal models or equations.  

                                                           
3
 Thatôs why in my work on the evolution of modern macroeconomic theory, (Colander, 1996; 2006) I 

emphasized used different classifiers ï Walrasian and Post Walrasian, rather than Classical and 
Keynesian ï with the Walrasian economists maintaining a commitment to equilibrium methodology, and 
Post Walrasians maintaining a commitment to complexity methodology. There can be either Keynesian 
or Classical Post Walrasians. 
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In the 1930s that started to change, as economists abandoned the earlier Classical 

liberal/Marshallian methodology which had a strict firewall between scientific theory and 

policy. Instead, they began using a Walrasian methodology that drew policy conclusions 

directly from scientific theory. The development of macro occurred at this time, and its 

evolution was significantly influenced by those methodological developments, which shifted 

the profession from a Marshallian to the Walrasian methodology.  

 

Classical economists didnôt formalize their micro analysis into a formal macroeconomic theory 

because they didnôt believe that their micro reasoning about individuals and firms translated to 

aggregate results in useful ways. They fully accepted what would later become known as the 

fallacy of composition argument. The aggregate economy was far too complicated for formal 

theoretical exposition based on an analytically tractable micro foundation.  

 

Rather than a formal theory, Classical economists advanced some general insights about the 

workings of the macro economy: Sayôs Law, the Quantity Theory of Money, and the 

dichotomy between the real and nominal sector. These three insights were developed not as 

a formal theory, but simply as some insights to correct simplistic, logically incorrect, 

arguments that had been made by lay people (and some economists) about the workings of 

the aggregate economy.  

 

For example, lay people often argued that if people saved, it would mean that there would not 

be enough aggregate demand to buy the aggregate supply. Sayôs Law countered that 

simplistic argument, and pointed out that, in the aggregate, supply was intricately related to 

demand through financial market interconnections between saving and investment. Classical 

economists fully agreed that that interrelationship between aggregate supply and demand 

was noisy and unstable. All Sayôs Law implied for policy was that the interconnection was 

definitely something to keep in mind when thinking about macro policy, and that the simplistic 

arguments, which held that saving would necessarily imply a shortage of aggregate demand, 

were not correct. Similarly, with the lay arguments that confused price level with relative price, 

or held that an increase in money supply would necessarily make society richer. Such 

arguments missed the insight that the wealth of nations resided in real output and that one 

needed to account for price level changes in determining relative prices over time, and in 

determining whether a change in the aggregate wealth of a society over time has occurred.  

 

Classical economists recognized that there were all kinds of ways in which that equality 

between aggregate supply and demand could be broken, and that ñSayôs lawò was fully 

consistent with widespread temporary unemployment, business cycles, and recessions.
4
 The 

same was true for the Classical propositions about the neutrality of money and the quantity 

theory. In short, these Classical insights are best understood not as formal theories, but rather 

as general insights about the aggregate economy that were meant to be understood in the 

context of the debate in which they were used, not to be used as part of a precise equilibrium 

theory about how the real-world economy would operate. If you are always moving from one 

                                                           
4
 Petur Jonsson (1997) makes this point clearly. He notes that Say wrote ñIn the first place my attention 

is fixed by the inquiry, so important to the present interests of society: What is the cause of the general 
glut of all the markets in the world, to which merchandise is incessantly carried to be sold at a loss? 
What is the reason that in the interior of every state, notwithstanding a desire of action adapted to all the 
developments of industry, there exists universally a difficulty of finding lucrative employments? And 
when the cause of this chronic disease is found, by what means is it to be remedied? On these 
questions depend the tranquility and happiness of nations.ò This is hardly a statement that a person who 
believed that Sayôs Law implied that there could be no unemployment would make.  
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equilibrium to another, and you never arrive at any equilibrium, being precise about final 

equilibrium that the economy is aiming for is not all that important.  

 

Consistent with the view that Classical economists did not have a formal macro theory, 

Classical practical guidance on short run macro policy did not follow directly from these 

theories and laws. Early Classical policy discussions, such as the bullionist/anti-bulllionist 

debate, reflected an institutionally rich understanding of policy by individuals knowledgeable 

in both the abstract theory and the current institutions. Walter Bagehotôs (1873) discussion of 

monetary policy, which blended institutional insights and theoretical insights into insightful 

pragmatic policy guides, is an example of what I mean by the Classical applied policy 

methodology. It reflects a complexity vision ï it is a practical, educated common sense 

approach to policy. These Classical applied policy works blended theoretical Classical 

macroeconomic insights with deep institutional knowledge and arrived at useful guidance on 

the conduct of monetary policy. No formal general theory is required or is even seen as 

useful.
5
  

 

Cutting edge Classical economists knew that their three propositions were not an acceptable 

theory for short run aggregate fluctuations. They were simply insights about general 

tendencies and what the logic of the model implied. Good Classical economists knew that 

they had no formal equilibrium theory of the aggregate economy. But they did have a set of 

policy precepts that were based on past empirical evidence and insights, not on theory. 

Based on that evidence, in the 1920s and 30s, they assumed that a fall in aggregate output 

would be of short duration since that was their experience with past fluctuations. Their policy 

suggestion of government not stepping in was based on experience, (and concern about 

whether government would or could effectively do something to reduce the depression) not on 

any formal theory. 

 

With the Great Depression of the 1920s in Europe and 1930s in the US, Classical 

economistsô policy precepts were rightly being questioned; the empirical pattern had changed. 

As the depression continued, their assumption that in long run the fall in output fluctuations 

would resolve themselves on their own, which for the most part was unexamined, was 

requiring a ñlong runò that was much longer than policy makers would accept.  

 

In response to these developments theoretical Classical economists started exploring the 

interconnection between micro decisions on supply and their relationship to aggregate 

demand in more detail. For example, economists such as Ragnar Frisch (1933) began 

formally exploring macro dynamic sequence models, starting from micro foundations, in which 

interconnected industries transmitted a negative demand or supply shock in one industry into 

other industries, setting up a potential feedback reinforcement loop that could lead to 

depression-like conditions. Today, we would see that work as part of a study of complex non-

linear dynamics of a system with multiple basins of attraction. But at that time, their formal 

work was generally ignored since most economists didnôt have the mathematical background 

to understand this advanced work, and it didnôt lead to any specific policy recommendations.  

Keynes was a cutting edge Classical economist, who followed a Classical liberal 

methodology. But unlike other Classical economists working on macro dynamics, he was not 

interested in developing a carefully spelled out formal theory of dynamics connected to micro 

foundations. He was more interested in capturing the big picture and conveying it to other 

                                                           
5
 Since data was limited and statistical techniques were not yet developed, formal empirical work also 
played little role in the policy debates. The policy debates were ñarmchairò debates done without formal 
theory.  
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people in a way that would help him win his policy arguments. Thus, while following a 

Classical liberal methodology in some ways, he was willing to violate the classical firewall 

between theory and policy. This violation made it impossible to separate out the theoretical 

and policy differences between Classicals and Keynesians, so that they could both have the 

same scientific theory, but different policy views. Losing the firewall made it almost impossible 

to have a non-ideological debate about the theory. Both sides had policy agendas built into 

their ñscientificò theories which made neutral objective discussions of them impossible. 

  

Keynes was a skilled advocate and marketer of ideas, and in his General Theory he 

developed a highly simplistic informal aggregate theory that could be represented in a simple 

graphical aggregate demand/supply expenditure model (the Keynesian Cross) that 

emphasized aggregate adjustment via output fluctuations rather than adjustment by price 

level fluctuations. Keynesô alternative model had multiple equilibria dependent on exogenous 

shocks to demand. Rather than supply creating its own demand, in Keynesôs alternative 

model, demand created its own supply. So rather than both sides agreeing that aggregate 

supply and demand were interconnected, which could create serious dynamic adjustment 

problems, we had two opposing theories each connected to specific policies.  

 

To contrast his new theory with existing views, Keynes created a Classical straw man 

equilibrium theory of the aggregate economy. As opposed to saying that Classical economists 

had no theory of dynamic adjustment, and that he was adding one possible adjustment 

mechanism, he attributed an equilibrium theory of the aggregate economy to Classicals. 

Essentially, the argument he made was the following: Say that all three Classical propositions 

hold. Then, as long as there is no deviation between aggregate supply and demand, the 

economy remains in equilibrium. But if, for some reason, aggregate demand slightly differed 

from aggregate supply, and both AS and AD were perfectly inelastic, classical theory in its 

most formal specification, had no dynamic adjustment mechanism to bring them into 

equilibrium. (Price level influences on aggregate output in the absence of an international 

sector, were ruled out by Classical assumptions that aggregate supply and demand were 

perfectly inelastic, and were interconnected by Sayôs Law.) 

 

This Classical equilibrium theory didnôt capture the thinking of cutting edge Classical 

economists, but rather set them up to be refuted by his alternative theory. Keynes suggested 

that Classical economics explained unemployment and the depression, not as being caused 

by dynamic adjustment problems that they could not analytically model, but rather as being 

explained by a partial equilibrium model in which too high wages were the culprit for 

unemployment. This belief could be easily shown to be an unsupportable theory. He 

suggested that their macro model consisted of three propositions that kept the aggregate 

economy in constant equilibrium. This required attributing a formal equilibrium model to them. 

Keynes created a straw-man Classical equilibrium theory based on rational agents, and 

showed how the three Classical insights that made up this straw man characterization came 

to the conclusion that the macro economy would always be in aggregate equilibrium at full 

employment, and that had the policy implication that government demand management policy 

could not affect the aggregate output of the economy.
 6
  

 

                                                           
6
 Classical economists responded to this argument by arguing that technically their model was not totally 

illogical; price level adjustment could technically bring about equilibrium via the Pigou effect. They also 
agreed that as a practical matter the Pigou effect was too small to achieve the desired equilibrium, and 
that ñon the checkerboard of real lifeò it was irrelevant.  
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Where Keynes went beyond other complexity-vision Classical economists was in proposing 

an alternative dynamic adjustment mechanism. He argued that, faced with excess demand, 

rational suppliers would cut real output, which would reduce income, which would further 

reduce output. The economy would find itself in a downward output spiral. In principle that 

downward spiral could continue forever. But, Keynes, following Kahn, argued the spiral would 

stop because of psychological laws governing micro behavior as captured by relatively stable 

marginal propensities to save and consume. Because people saved a relatively fixed 

proportion of their income, as aggregate output fell, aggregate demand would fall by less. In 

each round of the process the disequilibrium would decrease, and the economy would 

asymptotically approach an equilibrium. In this Keynesian model individual rationality did not 

bring about aggregate equilibrium; agent irrationality ï the habit captured in the constant 

marginal propensity to consume ï did.  

 

Had this multiplier storyline been seen as Keynesô key contribution to macroeconomics (which 

it was initially by some economists) macroeconomic theorizing would have followed a quite 

different path than it did. But the mathematics involved in formally working on dynamics and 

interrelating them into an equilibrium model were treacherous. It required going into issues 

involving complex dynamics that were technically far beyond the capabilities of most 

economist of the time. Richard Goodwin, in his work on matrix multipliers, was an exception. 

He captured the problems, writing ñCombining the difficulties of difference equations with 

those of non-linear theory, we get an animal of a ferocious character and it is wise not to 

place too much confidence in our conclusions as to behaviorò (Goodwin, 1950). 

 

To have a full theory Classicals needed to spell out that dynamic adjustment mechanism in 

which price level adjustment could not bring about equilibrium. So in the complexity version of 

macro history, Keynesôs contribution was to point out that Classical economics had no 

aggregate dynamic adjustment mechanism. This was consistent with models that cutting 

edge Classical theorists were working on directly from supply side considerations. Had it been 

presented this way Keynes would not have been seen as offering an alternative to Classical 

theory, but rather as offering an extension of Classical theory, which incorporated dynamics. 

His multiplier model offered one possible dynamic story, but there were many more 

alternative ones. Had macro economists followed their complexity vision, researchersô focus 

would have been on developing alternative dynamic stories, and then testing them 

empirically. Macroeconomic science would have become much like weather science where 

there is only one science based on general laws, but many models that reflect different 

dynamics. There would be no Classical/Keynesian theoretical debate about equilibrium 

models; there would be debates about alternative dynamic adjustment theories.  

 

As should be clear in the tone of my writing, as much as I admire Keynes, I also blame him for 

this movement from a complexity focus to an equilibrium focus. By not making it clear that his 

insights about the problems of Classical theory were understood by other cutting edge 

Classical economists, and that neither his, nor their, theory led to any firm policy conclusions, 

he led the profession into fruitless debates about formal equilibrium theories. Had he 

maintained the Classical firewall between science and policy, the policy debate would have 

been separated from the theoretical debate. The policy debate would be seen as a debate 

about subtle issues involving politics and sensibilities, not about macro theory. People could 

reasonably differ about sensibilities, and that debate would not, and could not, be settled by 

scientific methods.  
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Perhaps fittingly, in creating a straw man to attack, Keynes set Keynesian economics up for 

failure. By that I mean that the equilibrium characterization of Classical economics also led to 

Keynesô theory being interpreted in a similar equilibrium setting. This undermined any 

complexity vision interpretation of Keynesô ideas, which was the revolutionary part of Keynesô 

thinking. Instead of being the entre into dynamics, the multiplier was integrated into static 

equilibrium and the debate became about equilibrium models, not dynamic models. This 

forced Keynesians to answer the equilibrium macro question ï why the aggregate economy 

would not move to a Pareto-optimal equilibrium, rather than to answer the complexity macro 

question of why dynamic forces could cause problems that the current institutions did not 

resolve.  

 

The equilibrium characterization was quickly built into the standard Keynesian model, which 

shifted from the dynamic multiplier model, to a multi-market general equilibrium model, the 

essence of which was captured in what was called the four quadrant diagram, which showed 

goods/market/money, market/bond market dynamic adjustment to equilibrium. That four 

quadrant diagram, which demonstrated (with a lot of hand waving) equilibrium as being 

asymptotically reached, soon gave way to the IS/LM version of the model that totally hid the 

assumed dynamic adjustment underpinnings of the argument, and presented both the 

Classical and Keynesian models in equilibrium space. The LM curve captured money market 

equilibrium; the IS curve captured goods market equilibrium. The model was in ñgeneral 

equilibriumò when the two curves intersected. As a geometric exposition of how to solve 

comparative static equations, all this was very nice, but the model obscured all the dynamics 

that would have been the focus of debate in the complexity interpretation of both Keynesian 

and Classical economics. In the IS/LM model, in which the multiplier worked instantaneously, 

the multiplier dynamics were hidden in the shape of IS curve. Multi market equilibrium was 

characterized as being as easily achieved as a single market equilibrium.  

 

The IS/LM model became the totem for what came to be called NeoKeynesian macro. This 

model totally obscured issues of dynamics. NeoKeynesians and NeoClassicals were 

differentiated on their beliefs about the shape of the LM and IS curves, not on their beliefs 

about dynamic adjustment processes, which is where the complexity vision put the 

differentiation. The entire complexity debate about dynamics, based on judgements about 

how the dynamic adjustment process worked, was lost.  

 

Most of what went under the name macroeconomic theory in the 1950s and 60s explored 

equilibrium issues. This presented a serious problem for Keynesian economics.
7
 For long run 

full employment equilibrium not to be the outcome, one had to posit some price adjustment 

inflexibility in the system ï fixed wages, fixed prices, or below zero equilibrium interest rates 

are examples. But if oneôs model does not include the need for institutions which impose 

those constraints, those inflexibilities created by institutions seem ad hoc. In a Walrasian 

general equilibrium model, Keynesian economics loses to a Classical model, which is 

precisely what happened with the New Classical revolution.  

 

                                                           
7
 Some Keynesians pointed these problems out. But those who worked on these dynamic 

interpretations, such as and G.L.S. Shackle (1949) and Paul Davidson (1970), soon found themselves 
banished to the realm of heterodoxy. They had few followers; their explanations of Keynesôs ideas did 
not fit the sweet spot of theory within the institutional structure of the economics profession of the time, 
which required theory to be specified in tractable equations that economists of the time could follow and 
work with ï not to complex, not too simple. IS/LM found that sweet spot. 
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Much of modern macroeconomics still conceives of the macro problem in that equilibrium 

framework. In it the difference between Keynesian and Classical economics became 

differences of assumptions about an equilibrium model: Keynesians assume inflexibilities in 

the system that prevent equilibrium from being reached; Classical donôt. This essentially 

made Keynesian economics an addendum to the Classical straw man that Keynes had 

created to have something to critique. NeoKeynesian economics became a straw man attack 

of a straw man creation. The belief that Keynesian economics actually involved revolutionary 

thinking ï that what we should be studying are dynamics, not equilibrium ï disappeared. 

 

 

Micro foundations and the fallacy of composition  

 

Let me now turn to where micro foundations fits in the history I am recounting. Micro 

foundations, in some form, has always been part of macro and always will be part of it. While 

the ideas in Keynesô General Theory acquired the name macroeconomics, (it was first called 

macro dynamics) from the beginning, much of the discussion in the General Theory, and 

debate about it, involved discussion of micro issues, and it is often said that the General 

Theory is 70% micro.
8
 What differentiates that micro foundations discussion from what has 

become known as micro foundations is how the micro discussions are connected to macro 

results.  

 

In the complexity vision, there is no reason for macro results to follow directly from micro 

decisions. In fact, such a connection would not be expected. Any differences can be resolved 

by appeal to the fallacy of composition ï what is true for the parts is not necessarily true for 

the whole. So in the complexity vision micro decisions and macro results are related, but not 

in any simple way. The fallacy of composition black box allowed micro decisions to be 

connected to macro results in many different ways.  

 

In the General Theory, Keynes invoked the reasoning behind the fallacy of composition often. 

Thus, we can see him talking about animal spirits guiding the economy, beauty contest 

coordination problems, and the distinction between uncertainty, which cannot be hedged, and 

risk, which can be hedged, throughout the book. Those discussions were based in the 

complexity vision, not an equilibrium vision of macro. The scientific complexity 

macroeconomic research program is to unpack that fallacy of composition black box to better 

understand how they are connected. It is that that modern complexity economists are doing 

with their studies of non-linear systems, agent based models, and network models.  

 

 

Complexity and current macro policy  

 

The policy complexity macroeconomic research program has two componentsðone 

concerned with the practical problem of guiding current policy, and the second concerned with 

exploring ways in which the fallacy of composition black box can be changed so that micro 

decisions lead to desirable macro results.  

 

                                                           
8
 For the most part, that micro foundations discussion involved modifications and adjustments to the 

point that Classical economists had no acceptable theory of aggregate dynamics, and that if Keynes 
was talking about a long run unique equilibrium model, Keynes had not fully specified his alternative 
theory. 
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I donôt have much to say about the first of these, but I will provide a brief summary of my 

thinking. Much of the current macro policy debate concerns which model to use to guide 

monetary and fiscal policy decisions. There are two general positions: one is that one should 

use some variant of a VAR model. The other is that you should use a formal model ï either 

DSGE or IS/LM ï and empirically estimate the relevant structural equations. The complexity 

approach comes out strongly on the side of using a variant of the VAR model, because it is 

data, not theory, centered. The reason is that, from a complexity vision, that entire structural 

macro modeling project is problematic because it doesnôt take account of the institutional 

complexities that play a central role in the dynamics of the system. Those institutional 

complexities are too complicated to formally analyze from first principles, so a more macro 

analysis is needed. Put simply, from a complexity perspective, the macro economy is too 

complex to formally model from first principles, taking into account the complex dynamics that 

the complexity vision believes need to be taken into account. This hold for both structural 

IS/LM type models and DSGE type models. 

 

The modified VAR modeling approach that is associated with the complexity approach can be 

seen in the work of David Hendry and Katarina Juselius, which elsewhere I have called the 

European approach to macro econometrics. (Colander, 2009) Unfortunately, their work is not 

seen as central to standard econometrics by many econometricians, especially those in the 

U.S., where their work is often little known. I have hope that this approach will become more 

popular in the future because it is closely related to what is being called a data science 

empirical approach, which is gaining wide acceptance outside of economics. I see data 

science as the complexity approach to empirical work, and I contrast it with the current more 

structural econometric approach.  

 

The two approaches differ by the role they see for the interaction of theory and data. Both see 

empirical work as central, but the US standard econometric approach sees formal theory as a 

necessary guide for our understanding of data. Econometrics has its methodological 

foundations in logical positivism ï it puts theory first and is designed to test theories and shed 

light on causality. It interprets data through the lens of formal theory. The complexity 

approach follows a data science approach that puts data first. It agrees that data has to be 

interpreted through some lens, but the appropriate lens in economics is not an inadequate 

general equilibrium theory. It is, instead, an educated common sense lens. Data science 

methodology is meant to find patterns in the data without first subjecting the data to any 

predetermined theoretical lens. Theory is still important, and a loose sense of theory cannot 

be avoided in the initial collection of data and in interpreting empirical data. But to the degree 

possible the goal of data science is to let the data speak.
9
 

 

For most economists, trained in econometric methodology, this ñdata firstò approach to 

empirical work seems questionable, and unscientific. It has a long history within the broader 

statistics community from which econometrics developed. Econometrics simply took a 

different path, and, as econometric practices within the economics profession developed, it 

emphasized certain asymptotic aspects of statistics ï those aspects that fit with testing and 

relying heavily on theories ï and downplayed other potential methodologies that exist in the 

statistical research inventory, such as non-parametric empirical analysis, bootstrapping and a 

variety of other methods that fall within the data first approach.  

 

                                                           
9
 It is, however, recognized that different people with different theories will interpret the same empirical 

data differently. These differences are natural, and can only be resolved by philosophical methods ï 
engaged discussion and debate amongst researchers ï not by scientific methods. 
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The distinction I am drawing between data science and econometrics is, of course, far too 

stark. Both econometrics and data science blend theory and data, and both have their roots in 

formal statistics. Moreover applied econometrics is changing, as more and more 

econometricians have started using data science methods such as bootstrapping, and non-

parametric econometrics and formally dealing with cases where they accept that the 

assumptions needed for asymptotic econometrics do not exist. This is not surprising; the two 

empirical approaches come from the same statistical bag of tool. The difference is simply a 

matter of separate evolutions; the state of the arts in statistics and econometrics have evolved 

differently, and ñstatisticiansò (researchers trained in a formal statistics department) developed 

different traditions and emphasis that did econometricians, (researchers trained in economics 

departments) as institutional incentives facing researchers have pulled them in different 

directions and led them to look at different type problems. Advances in computational 

technology are now pulling the two closer together. 

 

Actually, even in practice, I am not sure that the differences between the structural IS/LM, 

DSGE and VAR models matter all that much, because of the ad hoc way in which I suspect 

structural models are brought to the data. Here is my suspicion: In applied policy models such 

as those used at central banks, to make the abstract DSGE and IS/LM models fit that data, 

macro modelers make adjustments to the pure theoretical models. With sufficient adjustments 

it is not clear how much the core model is guiding the results, and how much the intuition of 

the modeler is guiding the results. In both cases the intuition of the modeler plays a central 

role in determining the modelôs results. I have not kept up with macro econometrics and my 

assessment is based on the assumption that current practices have not changed from past 

practices.  

 

Let me explain where my suspicion comes from. I came of age in the macro econometric 

modeling in the 1960s when large structural IS/LM macro models were central to 

macroeconomics. Each of the major models of the 1960s had 100s of equations that captured 

the various sectors of the economy, but which were, by todayôs standards, rudimentary. The 

model would be divided into sectors and subgroups of researchers would estimate the 

equations that specified the sector. The head modeler would put the equations together, and 

run the model. Inevitably the initial results were so far from believable that they had to be 

modified and adjusted. So researchers would go back to the drawing board and adjust or 

tweak the underlying equations and run the aggregate model again. And again, and againé 

Adjustments would continue until the model came out with a reasonable forecast.  

 

I am not suggesting that this was a bad way to do macro empirical policy work; I certainly had 

no better way. But, the process of adjustment in the modelôs conclusions suggested to me 

that the head modelerôs intuition, not the structural model, was not driving the results. I lost 

faith in macroeconometrics of the time. My sense was that in the end, there were so many 

modifications and ad hoc adjustments made to the structural model that no one had any idea 

of precisely what structural model was being tested. One was simply fitting the model to the 

data.  

 

The actual results were generally not that bad. But that was not because of the model. It was 

because of the modeler. Since working with data and the model provide the modeler with an 

intuitive sense of how the economy works, over time, modelers gained an understanding of 

the economy, which leads to better predictions than predictions made by individuals who did 

not immerse themselves in the data.  
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Differences in policy methodology: complexit y micro foundations and creative 

theorizing  

 

While I see less of a role for macro theory in guiding actual monetary and fiscal policy 

analysis, I do see theory as having an important role in a complexity vision of applied policy 

research that it does not currently play. The role does not involve guiding monetary and fiscal 

policy. The role is, instead, a creative design role ï exploring how theoretically institutional 

changes might affect the compositional black box through which micro decisions of agents 

are connected to aggregate results, in a way that leads to preferable outcomes. That role is 

what I call creative theorizing. If we find that the institutions are not working, then the policy 

role for complexity economists is to theoretically and empirically explore how those institutions 

might be changed to better coordinate the system. For macroeconomics, this means that the 

key policy question is: Can we develop institutions that would better coordinate aggregate 

results?  

 

Monetary and fiscal policy can be seen as policies that might better coordinate agentôs 

decisions so that they lead to more desirable aggregate results. They change the 

compositional black box, with the government trying to counteract agent decisions that lead of 

undesirable results. Fiscal policy involves the government varying its spending in a 

countercyclical way to smooth out fluctuations. Monetary policy involves the central bank 

modifying the financial environment affecting agent decisions to smooth out fluctuations. From 

a complexity vision standpoint, they are proxy policies that modify existing institutions to 

attempt to better coordinate aggregate decisions on spending. But, assuming no transactions 

costs, (as is the case with most economic theories of markets) there are, theoretically, much 

better ways to bring about the desired coordination. Creative theorizing explores those 

alternatives in the search for alternative methods. 

 

The theoretically neatest way to do this would be to create markets in the output dimension 

one wants to control. To solve a coordination problem with an existing market, you simply 

create an additional market by creating property rights in the outcome that you want to 

coordinate, and allowing trading those outcome rights, and presto, the new market solves the 

coordination problem. The policy role I see for complexity economists involves exploring 

those alternative market institutions theoretically, and then seeing if any of these alternative 

institutions can be actually used in practice. 

 

Complexity policy macro economists would explore many possible institutional structures, 

seeing how they work in abstract models, and determining whether they have analogs that 

might be possible to implement. So, from a complexity standpoint, a major role for 

macroeconomic theorists that they are not playing is the role of design engineer. In that role 

they explore ways of adjusting institutions, or creating new institutions, that make it so that 

micro decisions lead to preferable aggregate outcomes.  

 

Here is the reasoning: If one wants different aggregate results, one need to explore policy 

changes that will lead agents to make different choices than they currently make. The policy 

research agenda is to explore alternative institutional structures that will better coordinate 

individual decisions. Instead of asking, what will the result of individual actions for the 

aggregate economy, one asks, how can we solve coordination problems? One way to do that 

is through backward induction and mechanism design, in which one specifies the aggregate 

results one wants, and explores alternative institutional structure would lead to that outcome 
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in a model. This is what I call the Coase method. One posits zero transactions cost and 

creates a property right structure guiding agent behavior to the desired result.  

 

Let me give an example. Say you desire a system that has zero inflation. Such a system 

would require that all price changes be relative price changes, not price level changes. That 

could be achieved by an institutional structure in which whenever someone raised their price, 

someone else would be required to lower their price by an offsetting amount.  

 

It was precisely such an approach that I developed with Abba Lerner and Bill Vickrey in the 

1970s when inflation was seen as a major problem. The plan was called MAP, which stands 

for market anti-inflation plan. It consisted of assigning property rights in appropriately defined 

value added prices, so that any agent wanting to change their value added price had to pay 

another agent to change their value added price by a countervailing amount so that the index 

of prices would not change.
10

 Any agent wanting to raise (or lower) their price would have to 

offset the effect of that by buying the right to do that from someone who lowers their 

appropriately weighted price by an offsetting amount. With a MAP system in place, all price 

changes had to be relative price changes, not absolute price changes. Theoretically, the 

market solved the inflation problem. (The proposal works equally well for stopping deflation. If 

there are deflationary pressures, an individual lowering his or her price would have to pay 

someone else to raise theirs by an offsetting amount.)  

 

If there was inflationary pressure, the price of raising prices would be positive, and that price 

would offset any inflationary pressure. So with MAP there could be no inflation, no 

expectations of inflation, and no acceleration of inflation. Instead of a tradeoff between 

inflation and unemployment, there would be a tradeoff between the price of raising price and 

unemployment, so if unemployment was being used to hold down inflation, that 

unemployment could be eliminated since the MAP program was holding down inflation. In this 

model, monetary and fiscal policy had a role to play in fighting inflation, but it was an indirect, 

not a direct, role. Monetary and fiscal policy might affect the price of raising price, and thereby 

change the steady state equilibrium unemployment rate of the system.  

 

My interest in the plan was primarily theoretical ï to try to better understand the inflationary 

process. Bill Vickrey and Abba Lerner both thought that MAP was implementable, and 

strongly advocated it. The profession did not agree, and it lost interest in the plan. I argued 

that even if the plan was not worth implementing, it was nonetheless important in terms of our 

theoretical understanding of macroeconomics. It removed the issues of price controls and 

incomes policy from the theoretical debates, and put it in the practical implementation debate 

involving transactions costs. Markets have costs, as do all methods of coordination. All 

coordination problems can be thought of as problems of missing markets, but they may be 

missing because they have too high transactions cost compared to the benefits they provide. 

Within the missing market policy frame, an incomes policy was simply a replacement for a 

missing market, and is as consistent with macro theory as is any other policy. The debate 

about incomes policies and price controls should be about alternative goals of policy and 

about transactions costs of different policies, not about macro theory.  

 

The backward induction approach to policy is not limited to inflation. To show the usefulness 

of the backward induction approach to micro foundations, let me discuss another ñmacro 

                                                           
10

 Obviously there are a number of technical issues involving price indices that I wonôt go into here. They 
are discussed in a number of articles and a book I did with Abba Lerner, (Lerner and Colander, 1980). 
The price index stabilized was value added per unit input prices, not output prices.  
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policy solutionò that follows from it, and what that solution means for the debate about activist 

monetary and fiscal policy. Within the complexity approach aggregate output fluctuations 

occur because there is no explicit coordination mechanism in the economy to determine 

aggregate spending. If there are unwanted fluctuations, then the fluctuation is being caused 

by a faulty institutional structure that is not coordinating individualsô demands in a way that is 

socially desirable. The backward induction solution to the problem would be to create property 

rights in spending, so that anyone who wanted to increase their spending would have to buy 

the right to do so from someone else who decreased their spending by an offsetting amount 

(and vice versa). A system with such a property right system in place could eliminate 

aggregate income fluctuations. 

 

If spending were too low, the price of spending rights would be negative, spending would be 

subsidized, leading agents to spend more. If spending were too high, the price of spending 

rights would be positive, leading agents to spend less. The greater the deviation of desired 

spending with actual spending the higher the price of spending rights would be. With property 

rights in spending, price level changes would not be needed to stabilize the economy. The 

appropriately designed spending rights market would adjust the price of spending to an 

aggregate level consistent with the desired aggregate level of spending. 

 

Let me be clear; Iôm not advocating that such a market to be created. But I am arguing that 

thinking about the aggregate output fluctuation problem in this way suggests the uselessness 

of the debate about whether an activist monetary and fiscal policy is consistent with macro 

theory. In the complexity research program there is no theoretical foundation to macro policy 

needed; we know how to theoretically solve the problem with the market ï create property 

rights in the action needing coordination. Whether that is a good policy is a practical 

institutional question, not a theoretical question. Policy research would explore the costs of 

various coordinating mechanisms compared to the cost of fluctuations.  

 

There are many variations of this spending market plan that could be developed. Fiscal policy 

is a partial solution that involves one agent ï government ï doing all the adjustment. 

Theoretically, it would be preferable to have all agents doing the adjustment based on their 

cost of adjusting spending. In theory, the market in spending rights achieves this end. 

Thinking about such abstract alternatives and whether those abstract markets suggest any 

practical alternatives is what is meant by creative theorizing. 

 

Let me emphasize once again that I am not advocating implementing these markets as an 

actual policy.
11

 Rather they are presented as examples of the type of creative policy thinking 

that I believe macro economists should be doing as part of complexity policy analysis. By 

thinking about abstract policies that help ñsolveò the coordination problem, creative theorizing 

directs debate away from theoretical debates about what causes the coordination failure 

within an hypothesized economy that has never and can never exist, and toward the question: 

what can we do to reduce coordination problems and achieve a more desirable result. 

 

 

 

 

                                                           
11

 One macro market that I believe is worth exploring is a countertrade market in which as part of a 
broad trading agreement countries use these markets to keep their international trade balance within 
agreed upon limits. It would operate in a similar fashion to Keynesôs Bancor plan and require surplus 
countries to share in the adjustment process. See Colander, 2017. 
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Conclusion  

 
This has been a fast and broad-brush overview of macroeconomics, complexity and 

microfoundations. It differs significantly from the standard history of macro, in that it sees the 

relevant theoretical debates as debates about dynamic adjustment and policy debates about 

pragmatic methods of coordination. It leads to a suggestion for an increase in mathematical 

complexity of theoretical macroeconomics, but no direct application of the models to policy, 

which are seen as institutional based decisions that theoretical macro models shed little direct 

light on. Macro models are used as reference tools, not direct guides to policy. Economists 

are a long way from such a complexity approach, but I remain optimistic that in the long run 

they will adopt it, perhaps even before we are all dead.  
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1.  From surrogate to substitute models  

 

The problem at the heart of modern economics is buried in its logical positivist foundations 

created in the early twentieth century by Lionel Robbins. Substantive debates and critiques of 

the content actually strengthen the illusion of validity of these methods, and hence are 

counterproductive. As Solow said about Sargent and Lucas, you do not debate cavalry tactics 

at Austerlitz with a madman who thinks he is Napoleon Bonaparte, feeding his lunacy.  

Modern macroeconomic models are based assumptions representing flights of fancy so far 

beyond the pale of reason that Romer calls them ñpost-realò. But the problem does not lie in 

the assumptions ï it lies deeper, in the methodology that allows us to nonchalantly make and 

discuss crazy assumptions. The license for this folly was given by Friedman (1953, 

reproduced in Maki, 2009A): ñTruly important and significant hypotheses will be found to have 

óassumptionsô that are wildly inaccurate descriptive representations of realityò. In this article, I 

sketch an explanation of how economic methodology went astray in the 20
th
 Century, 

abandoning empirical evidence in favor of mathematical elegance and ideological purity. 

Many authors have noted this problem ï for instance, Krugman writes that the profession (of 

economists) as a whole went astray because they mistook the beauty of mathematics for 

truth.  

 

To begin with, it is important to understand that modern economics is entirely based on 

models. There is a lot of merit to the idea that economic knowledge must be encapsulated in 

models. This is because economic systems are complex and interactive. We may well have 

strong intuitions about some local aspects of the system, but when we put all our intuitions 

about the different parts together, something unexpected may emerge. This is now well 

known as the phenomenon of complexity, and emergent behavior. This also explains the 

central importance of mathematics in modern economics. When we want to piece together 

parts of a complex system into a whole, mathematics is necessarily and inevitably involved, 

because the required integration cannot be done intuitively and qualitatively. The central 

hypothesis which drives this paper is that the relationship between economic models and 

reality shifted over the course of the 20
th
 century. The nature of this shift can be described by 

borrowing some insightful terminology from Maki (2018). He defines two types of models. One 

is a surrogate model: such a model is a simplification which attempts to match some complex 

reality, and can be judged by the degree of resemblance it achieves. The second type is a 

substitute model: the imagined mini world of the model is a substitute for the target maxi real 

world, rather than an attempt to approximate the latter. As Maki (2018)) notes: ñsurrogate 

models can be wrong (or right), while substitute models cannot even be wrong about the 

world (since they are not presented and examined as being about the world).ò Our main 

thesis in this paper is that economists started to use models as surrogates, but eventually fell 

                                                           
1
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in love with their own creations, and began to treat them as substitutes for the real thing.  The 

goal of this paper is to sketch how and why this happened.  

 

 

2. A middle -brow history of methodology  

 

Our goal in this essay in NOT to add to the debunking of economics ï this task has been 

done in many books and essays, and the debunking has been contested by many other 

books and essays. A balanced state of the art survey is available in Uskali Maki (2002) who 

opens the book with:  

 

ñFact or fiction? Is economics a respectable and useful reality-oriented 

discipline or just an intellectual game that economists play in their sandbox 

filled with imaginary toy models? Opinions diverge radically on this issue, 

which is quite embarrassing from both the scientific and the political point of 

view.ò  

 

Instead of joining this debate, we take the second option as a given: economics is an 

intellectual game that economist play with toy models. We are interested in the meta-question 

of how did this become possible? What are the trends in history of thought which allowed the 

development of models completely divorced from reality?  

 

A book length detailed treatment of the answer to this question has been provided by Manicas 

(1987) in ñA history and philosophy of the social sciences.ò The central thesis of this 

ñembarrassingly ambitiousò book challenges the very notion of ñsocial scienceò, suggesting 

that it was built on the wrong foundations. A very brief outline of the central ideas of this book 

is as follows.  

 

1. The practices of the modern sciences which emerged in the sixteenth and 

seventeenth centuries were incorrectly characterized. For various historical reasons, 

this remained unrecognized in the more refined and sophisticated óphilosophiesô of 

science which subsequently came to be articulated. 

2. Social sciences took their modern shape in the early 20
th
 Century as the result of a 

deliberate attempt to apply the óscientific methodò to the production of knowledge 

about human societies. But the understanding of the scientific method was deeply 

flawed. As a result, the ñmethodologyò adopted for use in social science was also 

deeply flawed. 

 

According to Manicas, ñThe upshot is the possibility of a thoroughgoing revolution in the 

received ideas of science, natural and social. It allows us to ask whether there is a huge gap 

between the ideology of science and practices in the physical sciences, and whether, more 

disastrously, the social sciences have been ideologically constituted in the sense that they 

were based on a misconception about what the physical sciences are.ò 

 

In a commentary on Rodrikôs (2015) defence of economic methodology, Maki (2018) writes 

that ñThe portrait of economics offered by philosophers of economicsé (is)é too refined for 

practicing economists, but the degree of refinement... (in understanding economic 

methodology)é currently held by practicing economists is often too low.ò The message of 

Manicas (1987) is central to understanding current methodology of social science, and leads 

to the possibility of a thoroughgoing revolution. However, reading and understanding this 
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book requires background in history and philosophy which very few economists have. As a 

partial remedy, I have attempted to provide a coarse-grained and crude summary of some of 

the highbrow philosophical ideas which have driven the development of methodologies in the 

social sciences in general, and economics in particular. The goal is to explain how it became 

possible to think that it is reasonable to develop models without connecting them to external 

real world structures. We begin with a rough description of what this methodology is, based 

on an experiential view, rather than a theoretical perspective.  

 

 

3. The methodology of economics  

 

What is the methodology economists use to arrive at knowledge about the economic system, 

used to analyze, explain, and decide upon policy? This question is not as easy as it appears 

on the surface for a number of reasons. The problem in understanding methodology comes 

from the easily documented fact that the justifications offered for methodology, the textual 

explanation of the methodology, the actual practice, and what we economists think we are 

doing, are all different. Maki (2002) is an anthology of an extensive discussion from diverse 

viewpoints on the extent to which economic knowledge is fictional or factual. The goal of this 

essay is not an in-depth exploration of methodology. In order to cut through confusion, I will 

take a practitionersô approach, namely, the methodology that I learned as a graduate student, 

and adopted in my own research. This ñexperientialò or folk-methodology, is full of incoherent 

and contradictory elements. In a gentle critique of Rodrikôs (2015) defence of economic 

methodology, Maki (2018) concludes as follows: ñEconomists are desperately in need of a 

better self-understanding, a more adequate portrait of their discipline, including its methods of 

modelling.ò As students, we arrive at a very clear, explicit, and detailed understanding of 

economic practice, as it is exposited by textbooks and teachers. Reflections of methodology 

are discouraged, because we know exactly what we are doing, and methodological 

discussions seem hopelessly ambiguous, imprecise, and unrelated to the work of producing 

good economic models. It is precisely because of this lack of reflection that incoherent and 

inconsistent methodological approaches continue to dominate the profession. The folk-

methodological principles outlined below are part of what I and fellow graduate students and 

later, colleagues in Economics Departments learned, used, and taught, often without explicit 

articulation. 

 

3.1 Baconian science  

 

Without much reflection or discussion, we are trained to think of Science in Baconian terms. 

Scientific laws are obtained by induction from a pattern of observations. Deeper discussions 

on whether we need induction, or ñabductionò to the best explanation never take place. There 

is general positivist outlook which suggests that ñunobservablesò should be shunned in 

scientific theories. No one seems to be aware that, due to developments in physics, the 

positivists themselves had moved on to much more sophisticated formulations of the notion of 

ñobservabilityò before abandoning it as a hopeless cause. In economics, we continue to use 

unobservable and observable in the primitive sense, are not aware of the philosophical 

difficulties that emerge on attempting to reconcile these terms with accepted theories of 

physics. Even more interesting, we do not even reflect on the fact that the Baconian approach 

is not actually followed in development of the textbook models of economics. There is no 

description of large amounts of empirical data which is synthesized into theories. Without 

discussion, students assume that this preliminary spadework has already been done, and we 

are studying theories which distil masses of empirical evidence, without explicit mention. In 
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fact, this is not the case, as I learned much later. The axiomatic theories we study fly in the 

face of massive amount of empirical evidence uncovered by behavioral economists and 

psychologists, and these conflicts are routinely ignored; see Zaman and Karacuka (2012C) 

for a survey.  

 

3.2 Axiomatic -deductive model of science  

 

In the 1930ôs, Lionel Robbins re-constructed the foundations of economics, replacing the 

earlier ñwelfare approachò by the scarcity approach now universally adopted; see Cooter and 

Rapaport (1984) for details and discussion. This was parallel to efforts made throughout the 

social sciences to make humanities more scientific by adopting the ñscientific methodò. 

Unfortunately, ñscientific methodò was defined as it was (mis)understood by logical positivists. 

According to positivists, science was based on a set of certainties (facts, and scientific laws) 

and logical deductions from these postulates. Lionel Robbins (1932) expressed this ñreceived 

view of scientific theoriesò as follows: ñThe propositions of economic theory, like all scientific 

theory, are obviously deductions from a series of postulates. And the chief of these postulates 

are all assumptions involving in some way simple and indisputable facts of experience.ò This 

continues to be the standard understanding of what science is among economists, and 

provides the justification for the strongly held belief that economics is a ñscience.ò 

Practitioners (like myself) are blissfully unaware that this view is now dead and buried, 

abandoned by its most ardent defenders. For example, the opening paragraph of Suppe 

(2000) 

 

ñThe Received View on Theories was the epistemic heart of Logical 

Positivism. Twelve hundred persons were in the audience the night it died. It 

was March 26, 1969-opening night of the Illinois Symposium on the Structure 

of Scientific Theories. The Received View had been under sustained attack 

for a decade and a critical mass of main protagonists had been assembled to 

fight it out. Carl Hempel, a main developer of the Received View, was the 

opening speaker and was expected to present the Received Viewôs latest 

revision. Instead he told us why he was abandoning both the Received View 

and reliance on syntactic axiomatizations (Hempel, 1974). Suddenly we knew 

the war had been won, and the Symposium became an energized exploration 

of where to go now.ò 

 

The article goes on to discuss the reasons for the failure of the received view, which we 

briefly summarize here. Positivists saw human knowledge as being encapsulated by 

sentences, or propositions. As per ideas of Wittgenstein, sentences were actually ñpicturesò of 

facts about the world, or logical consequences of such elementary propositions. Struggles to 

articulate this idea precisely failed upon detailed examination of the ñcorrespondence rulesò 

between sentences and events in the real world. It turned out that ñcorrespondence rules 

were a heterogeneous confusion of meaning relationships, experimental design, 

measurement, and causal relationships some of which are not properly parts of theoriesò. The 

conclusion is that scientific theory cannot be understood as a ñlinguistic entityò as per 

positivist precepts. So economic knowledge cannot be encapsulated in ñpropositionsò, as 

asserted by Robbins. 
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3.3 The positi ve-normative distinction  

 

Despite the fact that philosophers have abandoned the positive-normative distinction ever 

since Quineôs (1963) attack on the two dogmas of empiricism, economists continue to base 

methodological foundations for economics on this dichotomy. More recently, the fact/value 

demarcation has been successfully attacked and demolished; see Putnam (2002) for a 

detailed argument, or Zaman (Feb 19, 2020) for an elementary exposition. Nonetheless, most 

economists only read one methodological essay in their lives, and that is Friedmanôs (1953) 

essay. In accordance with dominant and popular views at that time, Friedman presents 

economics as a positive science, strongly differentiated from normative ideas. This essay 

continues to be cited approvingly in economics textbooks, in two contexts. One is to justify 

assumptions which are literally false. The second is to assert that the body of economic 

theory is ñpositiveò: that is, it is purely objective and factual, without any appeals to subjectivity 

and values. Few reflect on the direct contradiction between these two widely held beliefs 

about economics. In contemporary textbooks, most authors are aware that the 

positive/normative distinction is no longer sustainable and avoid direct discussion, or appeal. 

However, unguarded expressions can still be found. More importantly, the realization that a 

large number of normative values are hidden within apparently objective axiomatic 

frameworks does not exist in the folk-methodology of economics. Thus, the re-thinking 

required by this realization has never been done. This is despite the fact that many 

mainstream economists have pointed out how values are involved in every aspect of 

economic thinking. A particularly clear demonstration is available from the book length 

treatment in Hausman et al. (2016). Also, Zaman (2012B) shows how three different 

normative principles are involved in elevating scarcity to the fundamental economic problem. 

Folk-methodology in economics completely ignores these issues, and treats the positive 

normative distinction as unproblematic. Economists continue to believe that economic theory 

is free of values and that values do not belong in science; see for example Hands (2012) for 

evidence.    

 

3.4 Canonical assumptions: optimization and equilibrium  

 

Methodological writings of economists display allegiance to the Baconian view of science. It is 

asserted that our theories are derived from studying the world, and are ñpositiveò ï they are 

factual and objective descriptions of external reality, not tainted by normative ideals. In 

addition, it is asserted by Friedman, and repeated by countless followers, that the only valid 

test of theories lies in their ability to predict accurately. The implication is that if theories do 

not predict accurately then they should be rejected. The fact is that these methodological 

ideals are only for display. The actual practice pays no heed to these principles. The folk-

methodology of modern economics is based solidly on two principles: optimization and 

equilibrium. As long as a model is built where all agents are maximizing some objective 

function, and we can calculate equilibrium outcomes, this model qualifies as a valid economic 

model. If a model does not obey these conditions, then it is defective. The assumptions of the 

model can be completely bizarre and outlandish, since Friedman (1953) provided us with a 

license to use such assumptions. Note that this means that we have abandoned the Baconian 

idea of deriving laws from observed patterns in the data. Furthermore, the predictions of the 

model need not have any correspondence with reality. This is despite methodological 

professions to the contrary. The model is judged purely by allegiance to the canonical 

assumptions of optimization and equilibrium.  Keynes remarked that ñEconomists are 

unmoved by lack of correspondence between their theories and facts.ò The revolutionary 

insights of Keynes were rejected because they could not be fitted into an optimization and 
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equilibrium framework. Both the Samuelson-Hicks synthesis, and the more recent New 

Keynesian school of Macroeconomics reconcile Keynesian unemployment with the 

optimization and equilibrium framework by jettisoning essential aspects of Keynesian theory. 

This is what prompted Keynes to say that I am not a Keynesian. 

 

More recently, Romer (2016) remarked on the lack of scientific attitude of economists: 

ñMacroeconomic theorists ignore mere facts by feigning an obtuse ignorance.ò For example, 

in an interview with Evans and Honkapohja (2005). Sargent stated that: ñBut after about five 

years of doing likelihood ratio tests on rational expectations models, I recall Bob Lucas and 

Ed Prescott both telling me that those tests were rejecting too many good models.ò The 

response to conflicts with data was to stop doing tests, and resort to calibration, rather than 

modification of the models. It is obvious that the standards to assess ñgood modelsò are not 

based on predictive ability. Rather, they are based on conformity to certain theoretical 

predilections as well as aesthetic conventions, conveniently summarized as optimization and 

equilibrium. A further reason for the disconnect between models and data is the nature of 

economic models themselves, as we discuss next.   

 

3.5 Substitute versus surrogate models.  

 

Maki (2018) makes the useful distinction between substitute and surrogate models. The 

methodological statements by economists support the view that economic models are 

surrogate models. This means that such models are built as simplifications of, and 

approximations to, a complex reality. Thus, the results of the model are subject to the test of 

comparison with actual reality. If the degree of approximation between model results and 

reality is found wanting with respect to some target objective, models must be modified and 

improved. In contrast, substitute models are ends in themselves. They are subject to internal 

criteria for coherence, and consistency to a set of aesthetic principles built around the core of 

optimization and equilibrium. More explicitly, the methodology for construction of models is 

described explicitly by Lucas as follows: 

 

ñUnlike anthropologists, however, economists simply invent the primitive 

societies we study, a practice which frees us from limiting ourselves to 

societies which can be physically visited as sparing us the discomforts of long 

stays among savages. This method of society-invention is the source of the 

utopian character of economics; and of the mix of distrust and envy with 

which we are viewed by our fellow social scientists. The point of studying 

wholly fictional, rather than actual societies, is that it is relatively inexpensive 

to subject them to external forces of various types and observe the way they 

react. If, subjected to forces similar to those acting on actual societies, the 

artificial society reacts in a similar way, we gain confidence that there are 

useable connections between the invented society and the one we really care 

about.ò 

 

The distinction between economists and anthropologists is important here. Anthropologists 

study real societies while economists study artificial societies they make up. There is no 

target reality we are modeling. We can freely start an article by saying let us assume our 

society consists of a single consumer who lives infinitely long and produces and consumes 

only one good. In principle, as Lucas says, and as Friedman says, models with wildly 

inaccurate assumptions will be tested by their predictions. In fact, our textbooks and teachers 

never actually carry out such tests. We start with an artificial model, an invented primitive 
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society, deduce results, and never match them against reality. So, the last sentence in the 

Lucas quote above is false. No one actually checks to see if the artificial society reacts in a 

similar way to the actual society. In the terminology of Maki, economics models are substitute 

models ï they take the place of reality, and the question of comparisons, or tests by 

predictions does not arise. Thus, methodological practice (usually unarticulated) of economics 

deviates from scientific methodology in two ways. One is that our models are not derived as 

attempts to understand, explain, or model some target complex reality ï they are constructed 

as artificial societies which are substitutes for this complex reality. Secondly, the results 

obtained are not compared with any target reality to assess validity or adequacy of our 

models. Internal coherence and consistency. Given that models are not derived from a study 

of reality, and models results are not compared to reality, there is little wonder that Ronald 

Coase said: ñExisting economics is a theoretical system which floats in the air and which 

bears little relation to what happens in the real world.ò 

 

Bergmann (2007) describes the disconnect between economic models and reality as follows. 

She explains how biologists spent thousands of hours studying dolphins to learn some 

principles of their behavior. In contrast, economic theories of firms are based entirely on 

mental considerations, without any study of firm behavior at all:  

 

ñThe material about business behavior that students read about in economics 

textbooks, and almost all of the new theoretical material developed by 

mainstream professionals and published in the professionôs leading journals 

was composed by economists who sat down in some comfortable chair and... 

simply made it up.ò 

 

 

4. The empiricist philosophy and its errors  

 

Manicas (1987) writes in the introduction that:  

 

ñCritical to this, in my view, is the critique of empiricism (chapter 13), not 

merely as an untenable philosophy of the human sciences, but as a 

philosophy of any science. It will be clear from part I, I hope, how 

developments in the eighteenth century and then in last two decades of the 

nineteenth century made the victory of óempiricismô in the twentieth century 

such an easy one, even though, as in the philosophy of Helmholtz, there 

were órealistô alternatives which fully acknowledged the Kantian (and 

Humean) critique of ómetaphysicsô. Critical in regard to an alternative realist 

human science is the context and program of Marx and Engels. I argue that a 

crucial failure in their philosophy, fully explainable, is the absence of a clear 

and adequate theory of science. On the other hand, I think that it is only very 

recent developments which have made a fully coherent órealistô alternative 

plausible. The philosophy of social science offered in chapters 13 and 14, 

then, is an attempt to assimilate the recent debate, in both the philosophy of 

natural science and as regards the competing conceptions of the possibility of 

a human science, and to provide a comprehensive sketch of such an 

alternative. This account draws on a variety of recent and much better 

developed sources. Its goal is synoptic. It is, accordingly, but a sketch or 

perhaps a sketch of a sketch, meant to provoke and enlarge the recent 

debate in philosophy of the psychology and philosophy of the social sciencesò 
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The quote shows that ñempiricismò is at the heart of the failure in constructing a valid realist 

philosophy of science. An invalid empiricist philosophy was then applied to construct the 

social sciences afresh on empiricist foundations in the early 20
th

 with disastrous results that 

persist today. The detailed book length treatment provided by Manicas (1987) is presented as 

a sketch of a sketch, meant to provoke debate. We now propose to provide a one-page 

summary of some critical ideas of empiricist philosophy for an audience of economists, which 

may perhaps be regarded as a cartoon version of the sketch.  Because of the vital importance 

of the task, we proceed without further apology for crude over-simplifications of subtle and 

sophisticated philosophies.  

 

Rejection of authority and tradition as sources of knowledge in the Enlightenment led to the 

rise of Empiricist philosophy. Among the early Empiricist philosophers, David Hume combined 

faith in observations (facts) with a skepticism about what could not be seen. This variety of 

empiricism holds that observations are all that we have. We cannot penetrate through the 

observations to the hidden reality which generates these observations. Here is a picture 

which illustrates the empiricist view of the world: 

 

 
 

The wild and complex reality generates signals which we observe using our five senses. The 

aspects of reality which we can observe are the only things that we can know about reality. 

The true nature of hidden reality, as it really is, independent of our observations, is unknown 

and can never be known to us. A critical idea in the development of the theory of knowledge 

(epistemology) came from Immanuel Kant. Kant is a towering figure in the history of Western 

philosophy. His philosophy is too complex to be described in a few words, and he certainly 

was not an empiricist. However, he introduced some distinctions and dualisms which were 

extremely influential in later developments. Of importance to our arguments are the Noumena 

(which is the wild reality), and Phenomena (which is what we can perceive/observe about the 

reality). The Encyclopedia Britannica defines the terms as follows: 

 

Noumenon , plural Noumena , in the philosophy of Immanuel Kant, the thing-

in-itself (das Ding an sich) as opposed to what Kant called the phenomenonï

the thing as it appears to an observer. Though the noumenal holds the 

contents of the intelligible world, Kant claimed that manôs speculative reason 

can only know phenomena and can never penetrate to the noumenon. 

 

Kant was enormously influential in de-railing the philosophy of science. Prior to Kant, 

philosophers understood science in the natural way: science is about looking through the 
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appearances in order to understand the hidden reality. However, Kant argued that this was an 

impossible task. All we have is appearances (phenomena), and we cannot look through them 

to get at the underlying hidden realities (noumena). He proposed that instead of studying the 

relation between appearances and reality, we should study the relationship between our 

thought process and the observations of the real world: 

 
The Kantian separation between the models in our minds which explain the phenomena we 

observe, and the hidden reality was a fateful step towards the development of models 

completely de-linked from reality. To get a deeper understanding of Kant, we provide several 

arguments favoring his views. Think about how a simple computer camera looks at the world. 

The area being looked at by the camera is represented as a square two-dimensional patch 

which is say 1000 x 1000 pixels. At each pixel, if the camera detects light, it puts a 1 and if it 

does not, it puts a 0. So, we end up with a picture of reality which is a 1000 x 1000 matrix of 

1ôs and 0ôs. This is the OBSERVATION. Now how can we translate these observations into a 

picture of reality? This is the basic problem of computer vision ï taking a stream of numerical 

inputs from the camera and translating it into a picture of reality. For example, a particular 

stream of 1ôs and 0ôs may be interpreted as a picture of a tree, by a computer vision program. 

As human beings, we face a similar problem. We donôt actually see the world out there. What 

we see is a reflection of the world within our eyes. Our minds process the image on our retina 

into a picture of the external reality.  Before Kant, most people thought that the image in our 

minds matched the external reality. What Kant said was that we have no way of knowing this. 

We have no way of knowing the external reality. All we can see is the image of it on our 

retina, and the interpretation of it in our minds. A Kantian model, which we will label a mental 

model later, explains how we convert streams of 0ôs and 1ôs into an image of reality.  

 

For understanding the nature of models, we will need to keep these three things in mind. 

Reality generates observations. And our minds interpret observations as a picture of reality. 

Most of us think that the picture in our minds is exactly what the reality is. When I look at a 

tree, I do not say that my mind has interpreted an image on my retina as a tree. I say that 

there is a tree out there in external reality which I am seeing. However this is an over-

simplified understanding. For example, when I see a mirage, I interpret the image on my 
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retina as water, but in fact there is no water in external reality. Similarly, a fly has a compound 

eye, and sees the world in way which is very different from how we see it. 

 

 
 

As opposed to Kant, traditional philosophy is concerned with the question of how the image 

we have formed in our mind (by interpreting the observations) relates to external reality (not to 

the bitstream of observations). Traditional philosophy would ask: which is the ñcorrectò picture 

of external reality? What the fly sees or what we see? What Kant says is that there is no way 

to learn the answer to this question. We have no separate access to external reality apart 

from our observations. So instead of thinking about whether our mental pictures match true 

reality, we should think about how we process the stream of sensations we receive into an 

image (a model) of the world.  Favoring Kant, evolutionary biologists argue that the picture 

that we see of the world tends to highlight those aspects which matter for our survival, and 

ignore or neglect those aspects which donôt. This means that the representation of reality that 

is captured by our senses has less to do with the true external reality, and more to do with our 

own survival. The point of all this is that the naïve idea that what we see is just a true picture 

of reality is not necessarily correct.   

 

This idea of Kant, that we can and should abandon looking for truth ï the true picture of reality 

ï has had a powerful effect on the philosophy of science today. Especially in economics, 

models that we build have no relation to reality. Rather the models in use are ways of 

organizing our own thoughts about reality. Robert Aumann expresses exactly this view about 

the nature of economic models:  

 

ñIn my view, scientific theories are not to be considered ótrueô or ófalse.ô In 

constructing such a theory, we are not trying to get at the truth, or even to 

approximate to it: rather, we are trying to organize our thoughts and 

observations in a useful manner.ò  

 

Since we do not even try to get at the truth, there is no surprise if our models are hopelessly 

bad at approximating reality. Furthermore, the IDEA that we do not need to try to match 

reality, has led to the impossibility of correcting bad models to make them better. All that 

happens is that bad models are replaced by more complex models which are even worse.  

 

 

5. Three types of models  

 

When presenting the history of thought over the course of centuries, broad patterns and 

trends can only be seen if we allow the details to go somewhat out of focus. It is this kind of 

oversimplification that we undertake, in order to arrive at a simple trichotomy of models, which 
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is not fully supported by a concrete and detailed examination of specific models, which often 

operate on more than one level. Nonetheless, this coarse-grained approach is helpful in 

understanding the answer to our main question: how did models divorced from reality become 

epistemologically acceptable? 

 

In understanding the answer, it is important to start with the basic premise of Manicas (1987) 

that even though classical empiricism is not tenable as a philosophy of any science, some its 

central concepts became the main drivers of the methodology of modern economics. To 

understand this clearly, it is helpful to contrast empirical modes of understanding with realist 

modes. This section is based on the Introduction to Bhaskar (2008) ñA Realist Theory of 

Scienceò. In particular, we aim to explain Figure 0.1 The Logic of Scientific Discovery, which 

diagrammatically distinguishes between (1) classical empiricism, (2) transcendental idealism, 

and (3) realism. We transform this diagram into three types of models for greater clarity.  

 

For the purposes of our discussion, we can classify models into three different types, 

corresponding to the following diagram. The simplest type of model is a pattern in the data 

that we observe. A second type of model is a ñmental modelò. This is a structure we create in 

our own minds, in order to understand the patterns that we see in the observations. The third 

type of model is a structure of the hidden real world, which generates the patterns that we 

see. Some examples will be helpful in clarifying these ideas about the typology of models.  

 
Empirical Models : The simplest kind of model consists of a pattern that we see in the 

observations. For example, if we see the sun rise every day for many years, this is a pattern 

in our experience. It leads us to conjecture the law that ñthe sun rises every dayò ï where the 

law extends beyond the range of our experience and observations. This is just a guess, 

based on patterns we see in the data. A regression model is an excellent example of an 

empirical model. It identifies patterns in the data, without any concern for the underlying 

realities. For example, a regression of Australian consumption per capita on Chinaôs GDP 

gives an excellent fit ï  

 

Australian Consumption =  a + b Chinese GDP per capita + error (high R-squared, significant 

t-stats)  
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This shows us that there is a pattern in the data ï increases in Chinaôs GDP go along with 

increases in Australian consumption. The regression cannot answer the question of why there 

is this pattern. Any two series of data can display correlation ï time series measuring 

numbers of sunspots sighted on the sunôs surface can correlate with a wide variety of 

economic phenomena. The regression model which picks up this relationship has nothing to 

say about the reasons for the correlation. Given any kind of data, we can always find some 

regression relationship. Zaman (2012) in ñMethodological Mistakes and Econometric 

Consequencesò presents many examples of strong regression patterns which are 

meaningless; for example: 

 

Pakistani Consumption = a + b Survival rate to age 65 of Females + c Pollution Levels by 

Carbon Monoxide + error 

 

In terms of classification ï we can find many different kinds of patterns in any arbitrary set of 

data. Whether or not the patterns have meaning depend on the real-world processes which 

generate these patterns. This is something which Real Models are meant to explore. 

 

Real (Structural) Models : The empirical models look at the surface structure, the 

appearances, the data that is based on observations. Structural models try to explore the 

hidden structure underneath the appearances. Consider for example a regression of 

consumption per capita on GNP per capita 

 

  C = a + b Y + epsilon 

 

From the point of view of an empirical model, this is a pattern in the data. The names of the 

variables do not matter. If the consumption is Australian and the GNP is Chinese, the pattern 

is the same as if both variables belong to the same country. The names of the variable, and 

the relationships between them, matter only when we think about real structural models. For 

example, if we think that consumers earn incomes, and then spend some proportion of the 

income on consumer goods, this is a real structural relationship which explains why we see 

the pattern in the regression relationship. This structure justifies regressing Australian 

consumption on Australian GDP, but not on Chinese GDP. Also, if the determinants of GDP 

are the production processes, while consumption is determined by incomes, we cannot 

reverse the variables and run a regression of GDP on Consumption. Consumption is not a 

determinant of GDP. For an empirical model, C on Y and Y on C are the same patterns. 

Correlations are symmetric, but causal relationship are one directional. Real Structural 

Models attempt to find hidden real variables which cause the patterns that we see. For 

example, the tendency of consumers to consume a proportion of their income is the hidden 

cause for the surface data relationship between consumption and income within a country. 

 

Mental Models : A pattern in the data is just a pattern ï there is no explanation for it. This is 

the Baconian model of science. If we see a pattern in the data, we deduce that a law holds 

which generates this model. Any pattern that we see could be a law. A mental model 

imagines a structure of reality which could be an explanation for the reality. For example, an 

aggregate consumption function can arise from individual consumers who optimize utility 

derived from consumption bundles subject to budget constraints. It could also arise from 

consumers who make completely random consumption decisions, while staying within their 

budget. Any imaginary structure of reality which leads to observations which match what is 

actually observed, is a mental model.  
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Originally, mental models were designed by thinking about what the nature of hidden reality 

could be, and then trying to build a mental model to match that hidden structure. However, 

post-Kant, the main idea became different. Trying to match hidden reality was abandoned, 

and instead, the goal of the model building became to create a match to the observations. As 

a result, many concepts which are of vital importance to modelling reality were abandoned or 

misunderstood. For example, the idea of causation is of great importance in understanding 

reality. Rubbing a match against sulfur on the matchbox causes the match to burn. Learning 

about causation is of extreme importance in learning to navigate the world we live in. Our 

mental models are supposed to be representations of reality. For complicated historical 

reasons, economists FORGOT this basic idea about the nature of mental models, that they 

are supposed to capture the hidden real mechanisms which generate the observations. This 

has been an empiricist tendency starting from Hume. The idea that we cannot talk about 

hidden unknown realities has deep roots in Western intellectual rejection of God and religion; 

this angle is explored further in Zaman (2015).  

 

As already discussed, Kant suggested that we can create a Copernican revolution in 

philosophy by changing the focus of our inquiry into the world. Philosophers have thought for 

ages about the problem of how we can find out if our mental models match the reality, the 

hidden unknown structures. But this is the WRONG question (according to Kant and the 

empiricists). We can never find out the answer, because the true hidden structures of reality 

will NEVER be observable. So, we should abandon this ancient question. Instead, we should 

focus on the question of how our mind organized the observations into a coherent picture of 

apparent reality (precisely as Aumann quoted earlier states). The diagram below shows the 

Kantian shift of focus. Traditional philosophy is concerned with the question of whether or not 

our mental models MATCH the hidden structures of the real world. This is the question of 

whether or not our models are TRUE. Kant and the empiricists said that this was impossible 

to know. We should only be concerned about whether or not our empirical models provide a 

good fit for the observations. So, the question itself was changed. Instead of asking if models 

match reality (and hence, whether or not they are TRUE), we ask whether the output of the 

models provides a match to the observations. This shift in concern about how models should 

be evaluated also encapsulates Friedmanôs methodological concern that models should 

predict well, and need have no match to reality.   

 

The following diagram explains the current Empiricist views about models and reality. All that 

matters about mental models is that they should provide a match to the observations. It does 

not matter whether or not they match the true structures of reality which produce the 

observations. 

   

Due to the influence of Friedmanôs methodological essay ï described in Maki (2009 B) ï this 

view has been widely accepted in Economics, and the methodology of modern Economics 

and Econometrics is based on this wrong idea about the nature of models. We now discuss 

this issue in the context of economics. 
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6. Economic methodology is empiricist  

 

In the previous section, we discussed three types of models. The first type is based purely on 

patterns in observations, and does not attempt to go beyond what can be seen. This is an 

ñobservationalò or Baconian model. The second type attempts to look through the surface and 

discover the hidden structures of reality which generate the observations we see. As Manicas 

(1987) remarks, it is only recently that a stable misconception of science, which persisted 

over centuries, has broken down. This has made it possible to develop realist philosophies of 

science. The previous section is based on Bhaskar (2008), but see also Manicas (2006) for 

another approach to a realist philosophy of science. The third type of model creates depth 

and structures in our minds which create the patterns we see in the observations. These may 

be called Kantian, or mental models. The Kantian perspective, reinforced by Max Weberôs 

ideas about use of scientific methodology in social sciences, has been widely accepted in 

Economics. The methodology of modern Economics is largely Kantian (and Weberian), while 

Econometric models are largely Baconian. The key defect of both of these approaches is that 

they GIVE UP on the idea of finding the truth. We now discuss this issue in greater detail.  

 

The deep and abiding influence of Milton Friedman (1953) on methodology in economic 

theory has been discussed at book length in Maki (2009). For our rough sketch, the main 

point we wish to extract is that Friedman recommends the abandonment of the search for 

truth: ñTruly important and significant hypotheses will be found to have óassumptionsô that are 

wildly inaccurate descriptive representations of reality, and, in general, the more significant 

the theory, the more unrealistic the assumptions.ò What Friedman expresses, in ambiguous 

and inconsistent language, is the idea that an assumed structure of reality which is a mental 

model designed to match observations, need not match the true hidden structures of reality. 

All that matters is that observable implications of the model match our observed data. This 

idea is called ñsaving the appearancesò. For example, if we imagine that there is a heavenly 

sphere surrounding the earth and the moon is pasted on that sphere. Motions of the moon 

occur because of the rotations of the sphere. According the idea of ñsaving appearancesò, as 

long as the observed motion of the moon matches the predictions of our model, we need not 

be concerned with whether or not the heavenly sphere actually exists.  
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This is the fundamental methodological mistake at the heart of economics: the idea that we 

can make up any crazy model we like. As long as our models produce a match to the 

observations, it does not matter if we make wildly inaccurate assumptions. This has led to 

DSGE models, currently the dominant macroeconomic models, which have been called crazy 

by many authors. Economists make completely unrealistic assumptions without any 

discomfort, because of Friedmanôs idea that ñwildly inaccurateò assumptions will lead to truly 

important and significant hypotheses. In a previous portion of this article, we documented the 

fact that economists are not bothered by conflicts between their models and reality. Below we 

provide quotes which document the crazy models that now dominate economics because of 

adherence to Friedmanôs Folly: the crazier the assumptions, the better the model.   

    

Solow : Suppose someone sits down where you are sitting right now and announces to me 

that he is Napoleon Bonaparte. The last thing I want to do with him is to get involved in a 

technical discussion of cavalry tactics at the battle of Austerlitz. If I do that, Iôm getting tacitly 

drawn into the game that he is Napoleon. Now, Bob Lucas and Tom Sargent like nothing 

better than to get drawn into technical discussions, because then you have tacitly gone along 

with their fundamental assumptions; your attention is attracted away from the basic weakness 

of the whole story. Since I find that fundamental framework ludicrous, I respond by treating it 

as ludicrous ï that is, by laughing at it ï so as not to fall into the trap of taking it seriously and 

passing on to matters of technique. 

 

Narayana Kocherlakota : Minneapolis Federal Reserve President (2010-2015), ñToy 

Modelsò, July 14 2016   òThe starting premise for serious models is that there is a well-

established body of macroeconomic theoryé My own view is that, after the highly surprising 

nature of the data flow over the past ten years, this basic premise of ñseriousò modeling is 

wrong: we simply do not have a settled successful theory of the macroeconomy.ò 

 

Olivier Blanchard  IMF Chief Economist (2010-2015), ñDo DSGE Models Have a Future?ò, 

August 2016  ñDSGE models have come to play a dominant role in macroeconomic research. 

Some see them as the sign that macroeconomics has become a mature science, organized 

around a microfounded common core. Others see them as a dangerous dead endéò  and 

ñThere are many reasons to dislike current DSGE models. First: They are based on 

unappealing assumptions. Not just simplifying assumptions, as any model must, 

but assumptions profoundly at odds with what we know about consumers and firms.ò 

 

All of these authors are expressing the same complaint, in different forms. Mental Models are 

not Real Models. The only job mental models have to do is to produce a match to the 

observed data. Whether or not mental models are realistic has no bearing on whether or not 

they are good models. There is complete lack of concern about whether our mental models 

make assumptions which are realistic. Of central importance to the concerns of this paper is 

the weakness of Solowôs attack on Lucas and Sargentôs assumptions. After describing how 

these assumptions miss essential aspects of the economic system, he suggests that we 

dismiss them because they do not pass the ñsmell-testò! He cannot attack their models for 

making wildly unrealistic assumptions, and for massive predictive failure, because his own 

widely popular and universally taught Solow growth model has the same defects! No wonder 

defenders of the DSGE models simply respond to Solow by saying that these models smell 

good to them!  

 

The mystery of how models based on false assumptions can help us ñunderstandò and 

ñexplainò the real world has been the subject of a long and complex methodological debate. 
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For example, a leading methodologist, Mary Morgan (2012) writes that ñDespite the ubiquity 

of modelling in modern economics, it is not easy to say how this way of doing science works. 

Scientific models are not self-evident things, and it is not obvious how such research objects 

are made, nor how a scientist reasons with them, nor to what purpose.ò In the ñExplanation 

Paradoxò, Julian Reiss (2012) writes that it is widely accepted that: (1) economic models are 

false; (2) economic models are nevertheless explanatory; and (3) only true accounts explain. 

A whole subsequent issue of the Journal of Economic Methodology is devoted to the attempt 

to EXPLAIN how all THREE of Reissô premises can be true. Alexandrova and Northcott 

(2013) ï philosopher-outsiders ï point out the obvious: economic models do not explain. 

However, this simple explanation falls on deaf ears; economists are too much addicted to 

meaningless mathematical models to realize that these models are mental structures which 

are ñhanging in the air, having no contact with realityò.  

 

 

7. Baconian science versus real structures  

 

As we have discussed, models used in econometrics and economics can be classified into 

three broad categories. Because the methodology is never discussed explicitly, these 

distinctions are never discussed, resulting in extreme confusion. Below we discuss the 

difference between Baconian models of patterns in observations versus real structural 

models, as a preliminary step to discussing economic and econometric models. 

 

The most primitive Baconian understanding of science is that science looks for patterns in 

observations. These patterns are the goal of scientific endeavor. When we find a pattern, that 

pattern is a potential scientific law. We can test the law by making predictions based on this 

law. If the prediction holds true, that means the pattern extends beyond the data that we see. 

It is a confirmation that there is an underlying law which generates the pattern. There are 

three basic principles of Baconian science 

 

1. A scientific law is a pattern in the data, revealed by regression methods. 

2. We can test scientific laws by prediction and forecasting ï if the pattern holds beyond 

the observed range of data, then it is valid. 

3. To ñexplainò an observation means making it part of a pattern; that is, observations 

which fit a regression model are explained by the regression. 

 

The deep problems that emerge from taking models as just patterns in the data are explained 

in Zaman (2012) ñMethodological Mistakes and Econometric Consequencesò. Today, 

students of econometrics run regressions of anything on anything else, and make conclusions 

on the basis of the patterns shown by the data. It is a mistake to take an observed pattern as 

the scientific law.  What we need is the underlying mechanism, often hidden, which explains 

the patterns we see. A REAL philosophy of science is based on REAL models. Real models 

postulate the existence of (hidden) entities and effects which cause the patterns that we see 

in the observations. For example, we see apples fall to the ground, and we postulate that 

there is a (invisible) force of gravity which the earth exerts on the apple to cause it to fall. This 

actually follows from a previous law of inertia which says that objects at rest will stay at rest 

unless a force acts on them. In a similar way, when we see consumers purchasing items 

using money earned by working, we assume that they have a (internal, unobservable) 

preference for the items they purchase, so they are prepared to work in order to get these 

objects. As opposed to the idea of Empirical or Observational Models, Real Models are 

characterized as follows: 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386


real -world economics  review , issue no. 91 
subscribe for free 

 

36 

Real structural models 

 

1. Real Models postulate the existence of real objects (observable or not) with real 

properties, which create the patterns we see in the data. Scientific hypotheses 

concern these objects and effects, which describe the structure of hidden reality. 

2. Often, hypotheses cannot be tested directly. We look for indirect ways of testing 

hypotheses regarding the existence of unobservable objects and effects. For 

example, gravity explains falling apples. We look for effects of gravity in other places, 

like tides, and planetary orbits. If one hypothesis explains a lot of different 

phenomena, it serves as an indirect confirmation. 

3. Explanation is causal explanation. We say that what we observe is caused by hidden 

real objects and effects. The hidden preferences of the consumer lead him to choose 

object X over object Y.  

 

A simple way to understand the difference between Baconian models and Real Structural 

models is to think about models of consumer behavior. A real model is based on hypotheses 

(which may or may not be correct) about motivations for human behavior. For example, 

microeconomic theory assumes that human beings have utility functions: possession and 

utilization of consumer goods in different combinations gives them pleasure of varying 

degrees. This is a hidden structure, not observable. Based on this utility function, and on the 

budget constraint, consumers make their purchase decisions. So the observed pattern of 

consumer choices depends on the hidden structure of preferences and intensity of pleasure 

that we feel due to the consumption of commodities. An empirical model (or observational, 

Baconian model) cannot invoke hidden structures of reality. So, we are confined to look only 

at choices. We can observe choices, and impose certain rationality conditions such as the 

axioms of revealed preference. These axioms refer only to observed patterns of choices, and 

not to the underlying hidden preferences. There are patterns that we see in observed 

consumer choices, and these patterns ARE the scientific laws. It is not that these patterns can 

be explained with reference to the underlying hidden real structures.  

 

 

8. Econometric models: structural versus reduced form  

 

In this section, we briefly consider the methodology of econometrics, which is based on 

Baconian or observational models. That is, econometric models tend to look only at what is 

available on the surface, as measured by observations, without attempting to discover the 

underlying reality which generates these observations.  

 

The Structural Simultaneous Equations Models (SSEM) developed at the Cowles Foundation 

in mid-20
th
 century, took causality seriously. The causal structures were derived from 

economic theories. Theory specified which variables were exogenous, and which variables 

were determinants of the endogenous variables. Equations were developed for the 

endogenous variables which represented the structure of the economy. To be more precise, 

regression equations were CAUSAL equations. Once this is understood, it is clear why  

C = a + b Y (read as: Y is a CAUSE of C) cannot be inverted to Y = (1/b) C ï (a/b). The 

history of how this knowledge was lost, and how the causal structures implicit in the early 

days of SSEM were forgotten and abandoned, has been summarized in Chapter 5 of Pearl 

(2000). One of the key elements, also highlighted by Hoover (2004), is the lack of a 

mathematical language for expressing causality. Causal information was present, and used 

correctly, but never explicitly written in the equations. In particular, the ñequal (=)ò sign has 
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been held responsible for the damage. To better understand this, let us introduce the notation 

of <= or => as a causal arrow, together with equality. Now the consumption equation could be 

written as: C <= a + b Y + Error. All variables on the right hand side of a causal equation must 

be causal determinants of the left hand side. A causal equation is very different from a 

standard regression equation, and cannot be manipulated algebraically in the same way. It 

may be useful to highlight the causal factors by putting them in square brackets:  

C <= a + b[Y] + [Error]. Now the terms in square brackets are causal determinants of C. This 

equation cannot be re-written as C <= a + [bY+u] + [Error ï u] even though the two 

expressions on the RHS are algebraically equivalent. This is because bY+u would not be a 

causal determinant of C. Similarly, the status of the error term is clarified by putting it into 

square brackets. This is now a meaningful term, a causal factor, which means it must 

correspond to something which exists in the real world. Generally, people have a tendency to 

consume about a+bY from their incomes. Discrepancies from this level are CAUSED by other 

factors. The cumulative effect of all these ignored factors is measured by the error term. The 

error term is not a figment of imagination of the modeler, but a physical and measurable real-

world variable, even though it is not directly observable because we are uncertain about the 

function f(Y) which determines the consumption. In terms of the classifications given in Three 

Types of Models, Econometric Models can be classified as follows: 

 

1. Real Models : These provide explicit models of the underlying, unobservable causal 

structures which generate the data. The original SSEM did aspire to this ideal, where 

the causal information was understood, and partially stated in the models, in the form 

of exogeneity, endogeneity, structural equations with inclusion and exclusion 

restrictions. However, the algebraic forms of equations did not explicitly and 

mathematically recognize the qualitative causal information. Partially because of this, 

but also due to other factors, causality was removed from the picture in interpretations 

of regression models. Present day Structural Equations Models are capable of 

carrying causal information, but are not used or interpreted in this way. 

2. Observational Models : These are models which deal purely with observable 

probabilistic structures given in the data. The ñData-Generating Processò contains the 

probability information, but not the causal information. Simôs VAR models as originally 

formulated, are a perfect example of purely observational model. Sims discovered, to 

his chagrin, that even the simplest use of such models required input of causal 

information, which must be assumed, as it is not directly observable from statistical 

data distributions. This forced a reluctant move from VARS to SVARS, which 

incorporate minimal causal information in an ad-hoc an casual way. How causality 

enters data analysis is discussed in some detail in an elementary exposition of the 

Simpsonôs Paradox, given in Zaman and Salahuddin ( 2020).  

3. Mental Models : Because it is impossible to interpret data without causal 

assumptions, all regression models make causal assumptions. However, these 

assumptions are implicit, arbitrary, and unrecognized, because they are not part of 

the explicit modeling process. As a result, models often carry absurd causal 

implications without any explicit recognition of this fact. A more detailed explanation is 

available in Zaman (2010) 

 

To understand how explicit consideration of causal information affects our analysis of 

economic theories and corresponding regression models, we discuss some simple examples. 

Simple regression models (Y=a+bX+error) between any two variables X and Y are examples 

of Baconian models; these are purely relationship between data points, which do not refer to 

the real world processes which produced X and Y. These models are often called reduced 
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form models, because the underlying structures of external reality are reduced to the form in 

which they affect the observations. From the reduced form perspective, it does not matter if Y 

is the consumption of Australia, and X is the GNP of China, because only the data, and not its 

real world interpretation matters. Similarly, the pattern in the data is reflected equally in 

regressions of Y on X and of X on Y. It is only when we consider the structure of the real 

world that we can differentiate between the following three regressions: 

 

1. Consumption of Australia regressed on GDP of Australia 

2. GDP of Australia regressed on Consumption of Australia 

3. Consumption of Australia regressed on GDP of China 

 

The first regression is in structural form because it takes GDP as exogenous and C as being 

determined by GDP. This comes from knowledge of the real world which is not contained in 

the data. The second regression reversed the exogenous and endogenous variables. As 

reduced form equations, the two are equivalent, but as structural equations, the second is 

wrong. The mistake about exogeneity and endogeneity cannot be detected directly from the 

observed data. The third equation makes no sense from a structural point of view. In the 

external real world, we do not expect the GDP of China to have any strong causal effect on 

the consumption in Australia. However, when considered purely as a ñreduced formò pattern 

in the data, the third equation turns out to be a very strong relationship; see Zaman (2010) for 

more details. As Baconian models, and as reduced forms, all three equations are equally 

acceptable. As structural form models, only the first one is acceptable. 

 

Prior to the 1970s, econometric models were constructed as ñstructuralò models. That is, the 

relationships among the observables were constrained by what was known about the hidden 

structures of external reality. For example, a consumption function related consumption to 

income and other determinants of consumer behavior. Consumption functions included 

variables known to affect consumption decisions, and excluded variables which were not 

relevant to consumption decisions. These were known as inclusion and exclusion restrictions 

in structural models. In addition, consumption was regressed in income, and not the other 

way around, because income is a determinant of consumption, and not the reverse. Similarly, 

the level of investment was taken to be a function of the interest rate, because it was thought 

that investors borrow money in order to make investments.  

 

It is very important to understand that structural form of conventional econometric models is 

NOT what we have previously called REAL structural form models. The difference is that real 

structural models consider the HIDDEN structures of reality. For example, suppose there is a 

hidden variable E which is the expectations of the consumer about the future, which can be 

pessimistic or optimistic. Suppose this variable plays an important role in consumer decisions. 

A real structural model would take into account this hidden variable. Econometric structural 

models only look at the relationships between the observables. Suppose that C is affected by 

E, and expectations E are formed by looking at some variables V which reflect the state of the 

economy. Then econometric structural models will remove the unobserved E from the picture 

by linking consumptions to V. As opposed to this, recently introduced SEM (Structural 

Equation Models) techniques allow us to put unobservable factors into our models. These 

SEMs are very close to real structural models, in our terminology. The only difference is that 

loss of understanding about causality has led to loss of the causal interpretation these 

models, which has severely handicapped uses and functions of the SEM methodology; see 

Pearl (2008) for historical details. 
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In the 1970s OPEC placed an embargo on oil exports to Western countries which had 

supported Israel during the Yom-Kippur war. This generated huge shocks to the economies 

as oil prices doubled in a few months. As a result, nearly all econometric models failed badly 

to predict the consequences. These models may be roughly classified as ñreal modelsò based 

on causal information encapsulated via the informal Cowles Commission methodology. 

Predictive failure of these models led to two sets of critiques of econometric models, which 

went in opposite directions. One was the Lucas critique which led to the development of 

mental models, uncorrelated with reality. These eventually turned into the DSGE models 

which are the basic for macro policy today, even though they make assumptions wildly 

inconsistent with known realities. The other was the Sims critique, which led to abandonment 

of real causal structures, and a retreat to the surface patterns of observations as in empirical 

and Baconian models. We discuss this further in somewhat greater detail. 

 

8.1 Sims critique: atheoretical VAR models.  

 

Sims thought that the structural assumptions which were reflected in econometric 

methodology of inclusions and exclusions, and endogeneity and exogeneity was the source of 

the failure. Structural models of the consumption function include GNP but exclude fertilizer 

prices because we believe that consumption decisions are strongly affects by the former but 

not by the latter. Instead, Sims argued that we should include ALL variables, because we did 

not know the hidden structures of the economy. Also, structural models take consumption as 

endogenous, because it is determined by GNP, but they take Investment as exogenous. 

Keynes argued that investors make decisions about how much to invest based on 

expectations about the future which are not anchored to any real variables (animal spirits, 

recently re-labelled as irrational exuberance). Sims argued that these decision about 

endogeneity of consumption and exogeneity of investment reflected inaccurate knowledge of 

the hidden underlying structures of the economy, and should be dropped. By dropping all 

structural restrictions, we come to a purely observational and empirical model, which only 

reflects patterns in the data, without any concern for the underlying economic structures. To 

illustrate the nature and consequences of VAR models, consider the following model, taken 

from an actual M.Phil. thesis of an economics student. Over a period t=1,2,é,T we collect 

data on four variables, with the goal of assessing the level of cotton productions. The true 

relationship would be nonlinear, but we can ignore this complication for our present 

discussion: 

 

W(t)= Fertilizer Used at time t, X(t)=Rainfall at time t, Y(t)=Acreage devoted to Cotton 

Production, Z(t)=Annual Cotton Production,  

 

An econometric structural model would explain Z(t) as a function of W(t), X(t), Y(t), on the 

basis of our knowledge that the quantity of cotton produced would be related to the inputs 

used to produce it via the production function. A real structural model would dig deeper into 

the real processes by which cotton is produced. Rainfall effects would depend on the season 

in which the rainfall occurs, and the fertilizer efficiency would depend on many factors, 

observable and others.  Structural models come from our knowledge of external reality. In 

contrast, Sims argues that since our structural knowledge is not reliable, we should use all 

variables as regressors for all variables. To be fair to Sims, he means to use this as a method 

for exploratory data analysis, as a preliminary step. However, even in this regard, examining 

purely data-based relationships will tend to highlight and pick up spurious relationships. For 

example, the VAR model that Sims methodology suggests here has four equations. Each 

variable is explained by lagged values of all the four regressors. For example, Fertilizer used 
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at time t (W(t)) is a function of W(t-1), X(t-1), Y(t-1), Z(t-1). Similarly, Rainfall at time t would 

depend on the amount acreage devoted to cotton in the last period, as well as W(t-1), Z(t-1). 

These equations make no sense, because they ignore basic realities about the world we live 

in. Any numbers produced by these atheoretical VAR models are pure noise, random 

correlations between data which have no real causal mechanisms behind them. 

 

An interesting note on VAR models is that there is nothing you can do with them. The main 

use of VAR models is to calculate impulse responses. That is, if you give a shock to one of 

the variables, how will the system respond. This is a causal question ï if we make a change 

in amount of fertilizer applied, how will the other variables respond across time. It turns out 

that a purely a-theoretical approach is incapable of answering this question. This was not 

realized initially by Sims. To get answers to causal questions, we must put in assumptions 

about causal sequencing. Without any knowledge of how the four variables in the system are 

linked causally, we cannot calculate the impulse responses. In the four variable VAR system 

described above, we would find that increasing fertilizer can result in increased rainfall for the 

next few years, if we make arbitrary assumptions about causal sequencing. To get (barely) 

sensible results out of the VAR system, we must specify that rainfall, fertilizer, and acreage 

are exogenous and affect production, while cotton production does not causally effect the 

other three variables. These causal sequencing relationships come from our knowledge of 

external reality, and cannot be obtained from the data. When the causal sequencing is added 

to the VAR model, it is called a structural VAR model. This basically defeats the purpose of 

creation of the VAR model, which was to avoid ñarbitraryò causal assumptions, and 

inclusion/exclusion assumptions. The problem is that the observations do not reveal the real 

structures which generate them. Calculations of impulse responses requires knowledge of 

this structure.  

 

We have now discussed two types of econometric models based purely on patterns in 

observations. One of the types is the VAR models of Sims. These are basic Baconian 

models. VAR models only look at the patterns in the data, and do not incorporate any 

information about external reality. We have seen that this leads to absurd equations, which 

allow for the impact of fertilizer input on rainfall several years later. In contrast, the original 

regression models developed at the Cowles Commission (SSEM) incorporate information on 

underlying unobservable causal relationships. The SSEM models have the following three 

properties. The first property is a concession to the empiricist philosophy and overlaps with 

VAR methodology, while the second two show how real world unobservable information is 

reflected in the SSEM:  

 

1. Cowles Commission SSEM only model relationships between observable variables. 

However, unlike VAR models, structural equations are meant to be causal, reflecting 

true relationships between real world factors.  

2. SSEM incorporate information about exogeneity and endogeneity which comes from 

knowledge about real world. 

3. SSEM also incorporate inclusion and exclusion restrictions, which come from knowing 

about the causal relationships regarding which variables directly impact causally on 

others, and which do not have such causal effects. For example, we can exclude 

levels of fertilizer from the determinants of rainfall. 

 

More recently, structural equations models (SEM) have been developed which improve on the 

SSEM by allowing unobservable factors to enter models, thereby creating the ñreal modelsò of 

our trichotomy. These have now come into vogue in nearly all social science areas except for 
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econometrics and economics. These are very different from the SSEM because when we 

introduce unobservables into our models, then all estimation procedures must be changed. 

Even though these models represent real models, failure to interpret them as causal models 

within econometrics has led to limited use and considerable confusion about their meaning. 

Pearl (2000) provides some details about how statisticians inflicted causal blindness upon 

themselves. 

 

The incorporation of unobservable variables and unobservable causal relations is both a 

weakness and a strength. It is a strength because it captures hidden structures of reality 

which are essential for understanding how the world works. It is a weakness because one can 

never arrive at certainty regarding these unobservables. Conjectures about unobservable 

variables and causal effects can receive confirmation from data, but can never be verified as 

being ñfactsò in the same sense that surface observations can be verified. As shown in Zaman 

and Salahuddinôs (2020) discussion of the Simpsonôs Paradox, discovery of deeper real 

structures can always upset and reverse causal relationships which appear to be strongly 

confirmed by the data. It was this weakness which was attacked by Sims when he proposed 

dropping all unverifiable assumptions about unobservables to construct VAR models. The 

Lucas critique went in the opposite direction. Lucas attributed predictive failure of econometric 

models to their failure to consider the deeper structural relationships which drove the 

economy. Since these deeper relationships were unobservable, it was necessary to ñimagineò 

them to create better models. While VAR models abandon reality by eliminating it, the mental 

models of Lucas abandon reality by substituting alternative realities, creating ñpost-realò 

models in the terminology of Romer (2016). This is discussed next.  

 

8.2 The Lucas Critique and mental models  

 

Lucas argued, correctly, that the hidden underlying deep structures of the economy were not 

captured by regression models based purely on observations. He argued that we could 

improve regression models, and prevent forecast failures, by capturing this hidden structure. 

However, the hidden structure he incorporated was not based on analysis and study of the 

external real world. Rather, he developed mental models in line with conventional economic 

methodology, which has been described in greater detail in Section 2 of this paper. Referring 

to DSGE models based on Lucasô approach, Solow (cited in Zaman 2018) writes that ñA 

thoughtful person, faced with the thought that economic policy was being pursued on this 

basis, might reasonably wonder what planet he or she is on.ò Actually, Lucas has provided a 

detailed description of the planet on which mental models of economists are based. As 

described in his quote in section 2, this planet is populated solely by rugged individualist 

homo economicus, who cares only for consumption and nothing for social relationships, and 

calculates and maximizes his personal benefits to the last penny. 

 

The problem does not lie with the bizarre assumptions, but with the failure to cross-check 

results with reality. Empirical evidence that individuals do not maximize utilities should lead to 

modifications of the models. Overwhelming evidence against utility maximization is gathered 

in a survey by Zaman and Karacuka (2012C). In light of this evidence, it is necessary to revisit 

the artificial planet of the homo economicus, and repopulate it with humans who have more 

complex motives. However, economists simply ignore this evidence. 

 

This process of cross-check and correction does not happen with models of economic theory. 

As Maki (2018) has observed, economists produce substitute models. Even though 

methodological texts contain claims that model outcomes are cross checked against reality, 
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this does not take place in practice. Instead of judging models by match to reality, models are 

judged on the basis of their conformity to aesthetic criteria, among which optimization and 

equilibrium are the most important. As the Sargent interview quoted in Section 2 shows, 

Lucas and associates responded to too many rejections of ñgood modelsò by the data, by 

stopping testing of the models.   This is the key characteristic of mental models ï they are 

never cross-checked against reality. This paper is motivated by the historical puzzle this 

poses. How did a methodology emerge which ignores this simple, basic, and common-sense 

requirement for good modeling? 

 

 

9. Concluding r emarks  

 

Friedmanôs (1953) defense of bizarre assumptions is actually valid within a correct scientific 

methodology. If we think that the main driver of economic behavior is utility maximization, it 

would be a good first step to construct a model based on these assumptions. We are now 

abstracting from complexity of human motivations. We want to see how much mileage we can 

get out this simplification. If we cross-check with actual reality and find this model adequate, 

then we have made a marvelous discovery ï we do not lose much realism, but we gain 

substantially in understanding, by a massive simplification. On the other hand, if we find 

significant shortcomings in the match between model outcomes and reality, then we can 

introduce further complexity into the model to improve the match.  

 

As we have seen, economists do not follow the Feynman principle that: ñIt doesnôt 

matter  how beautiful your theory is, it doesn ôt matter  how smart you are. If it doesn ôt agree 

with experiment, itôs wrongò. This paper is motivated by the desire to understand how this is 

possible? How did a methodology emerge which claims to be scientific and yet allows one to 

ignore conflicts between outcomes of theory and the data? The solution to this puzzle lies in 

the empiricist philosophy which led to vast misunderstanding of science that persists to this 

day. In this paper, we have provided a sketch of how the Kantian disconnect between 

observables and reality translated into a misunderstanding of science which has never been 

corrected. This misunderstanding, which has evolved over time in many different ways, is 

responsible for a methodology which produces models divorced from reality.  

 

The abandonment of efforts to match real structures has led to disaster, as models of 

economic theory have grown progressively distant from reality. Attempts to fix the problem 

have failed to address the cause. Economists look at bad models, and say we should replace 

these by better models. But the process by which models are evaluated, the underlying 

methodology, is not examined. The real problem lies much deeper than bad models and 

ludicrous assumptions. Bad assumptions would quickly be replaced by better ones if the 

methodology insisted on correction of models to match reality. The real problem is the lack of 

a progressive methodology. When our mental models are attempts to approximate reality, 

then, when they fail, we try to improve the match to reality. Our models become better as 

approximations to the hidden structures of reality. However, when we abandon efforts to 

match reality, our mental models can become progressively worse as approximations to 

reality while becoming better at providing a match to observations. This is precisely what 

happened to Ptolemaic astronomy. The original assumption of planets attached to orbiting 

heavenly spheres failed to match observations. So small spheres affixed to the big spheres 

were introduced. Similar ad-hoc corrections improved the fit to observed orbits, but made the 

models wildly inaccurate as approximations to the real structure of underlying reality.  
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The problem can be fixed only if we adopt a realist philosophy of science. Critical realism 

offers an extremely useful alternative to current economic and econometric methodology. A 

realist philosophy has the possibility of learning form experience. Even if we start with 

ridiculous assumptions, we will modify them in face of empirical evidence to the contrary. In 

complete contrast, economists stubbornly stick to assumptions known to be false because the 

standard methodology says that false assumptions are not a problem for models. There is no 

hope for progress in economics until we abandon Friedmanôs methodological prescriptions 

according to which the more ludicrous our assumptions, the better our model.  
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Abstract  

In a recent Facebook posting by masterclass.com, Nobel Prize laureate Paul 
Krugman invites the public at large to his master class where he will teach you how ñto 
think like an economistò. This raises the obvious question, what is the value/utility of 
this masterclass, priced at $120.00? In other words, what is the value of the 
information/knowledge that is provided? In this essay, we ask and attempt to answer 
the following question, namely what is the value of thinking like an economist? We 
argue that based on economicsô track record in its many sub-fields (micro, macro, 
international trade), its value is seriously in doubt, to the point of questioning the 
legitimacy of its sticker price. We argue that a more appropriate masterclass (i.e. one 
worth the money) would be one offered instead to economists (scholars and 
professionals) entitled: ñLearning how human beings actually think/behave and how 
physical systems actually behave.ò 

 
 

1. Introduction  

 

In a recent Facebook posting by masterclass.com, Nobel Prize-winning Columbia University 

professor Paul Krugman invites the public at large to his masterclass where he will teach you 

ñto think like an economistò. 

 

For Nobel Prize-winning economist Paul Krugman, economics is not a set of answers, itôs a 

way of understanding the world. In his Master Class, Paul teaches you the economic 

principles that shape political and social issues ï like access to health care, the tax debate, 

globalization, and political polarization. Heighten your ability to read between the lines and 

decipher the underlying economics at play (Masterclass.com). 

 

This raises the obvious question, namely is there any value in thinking like an economist? 

After all, as the prospectus seems to indicate, economics is not a set of answers, but rather a 

way of thinking, a way of understanding the world around us. As the old adage goes, the 

proof of the pudding is in the eating. If thinking like an economist does not necessarily lead to 

good or right answers, then why even bother? 

 

This essay takes a critical look at the track record of economics in a number of key fields, in 

search of a metric with which to measure the value or worth of ñthinking like an economist.ò 

This will then be followed by a critical discussion of the bedrock of modern economics, 

namely the axiomatic underpinnings of consumer and producer theory. 

 

 

2. The value of thinking like an economist by field  

 

In this section, we examine, in summary form, the contribution of economics by field, in 

search of questions and answers. After all, the ultimate purpose of science is to ask and 

answer questions. We begin with the question of economic growth. 
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2.1 The value of thinking like an economist: the case of economic growth  

 

Growth is, by far, the bread and butter of modern economics, and indeed of all of the 

economics from Adam Smith to the present. It is noteworthy to point out that The Wealth of 

Nations, whose complete title was An Inquiry into the Nature and Causes of the Wealth of 

Nations, was first and foremost about growth, the growth of material wealth. 

 

This raises the obvious question, what has 250 years of growth theory produced? After all, 

thatôs an awfully long time to be working on a problem. The answer is, not much. As Krugman 

himself argued in a 2014 New York Times piece, new growth theory, introduced in the 1980s 

with much fanfare (and a recent Nobel prize), has so much as fizzled out. In a nutshell, 

growth economics (old and new) has been a monumental failure, with paradoxes and puzzles 

galore, and no clear path for the future. For example, thereôs the Solow Residual, the 

Productivity Slowdown, and the Information Paradox. In short, not much to show for centuries 

of work, and even less to merit accolades and/or prizes. 

 

2.2 The value of thinking like an economist: the case of macroeconomics  

 

Truth be known, modern economics is largely the by-product of what we refer to as the gilded 

age of economics, namely the Keynesian epoch (1936-1976), when the profession had a set 

of policy tools that, in the eyes of the public, were efficacious ï that is, that actually worked. 

As a result, governments invested heavily in information collection, and universities 

throughout the world created economics departments, offering newly-minted undergraduate 

and graduate programs. Economics had arrived so to speak, largely as the result of its 

success, of its new track record. 

 

As it turned out, the resulting glory proved to be premature, as it lacked a consistent set of 

micro-foundations. Keynesian policies appeared to work, but no one knew exactly why. 

Moreover, as far as the Great Depression was concerned, the jury was still and is still out. So, 

we were left with a set of policy measures that appeared to work, but we knew not why? Nor 

did we know the underlying cause(s). 

 

This fragile state of existence came to a screeching halt with the precipitous fall in growth in 

the 1970s, known as the productivity slowdown. The resulting use of fiscal policy failed to 

restore prosperity, and in little time, the bottom fell out of Keynesian economics, being 

replaced by the neoclassical consensus. In a nutshell, the government was powerless, and 

should as such, stay out of the affairs of the nation. Instead, it should balance its budget and 

pursue policies that are conducive to price stability. 

 

The resulting ideology held sway for a quarter century, until the Financial Meltdown of 2008, 

when the profession was once again confronted with its past failures. The public reaction was 

predictable. Even the Queen of England entered the fray, asking Englandôs leading 

macroeconomists why was it that they had failed to anticipate anything close to the crisis. 

Now, ten years after the fact, the underlying causes of the Meltdown remain shrouded in 

mystery. 

 

2.3 The value of thinking like an economist: the case of international trade  

 

The Productivity Slowdown did more than reawaken interest in growth, it also led to a series 

of policy heuristics, the purpose of which was to restore growth to post-WWII levels. One such 
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heuristic was free trade, which was touted by many as the answer to slow growth. More trade 

would be growth increasing, or so it was argued.
1
 

 
Unfortunately, most if not all of the trade-related policy measures enacted in this period were 

without any basis in science. Being a trade economist himself (and having won a Nobel prize 

for his contributions to the field), Paul Krugman should know that the scientific track record of 

international economics (trade and finance) is dismal, bordering on shameful. Despite two 

centuries of theories and hypotheses, not one has been proven scientifically, including his 

own work. In short, trade theory teaches us nothing useful about the real world. Which is not 

to say that it is not elegant and logically appealing. The problem lies with its usefulness.
2 

 

The recent rise of nationalism in the U.S., Britain and elsewhere, is a testimony to bankruptcy 

of international economics and a good measure of the immense costs of our ignorance. Free 

trade was supposed to work wonders for all concerned. Post-WWII growth rates were 

supposed to return. Clearly, it has failed to deliver. 

 

2.4 The value of thinking like an economist: the case of microeconomics  

 

Microeconomics is the systematic study of resource allocation in a world in which needs and 

wants are assumed to be unlimited, and where resources or the need to meet them, are 

limited. In contemporary microeconomics, the emphasis is on a particular institutional form, 

namely free markets where prices are called upon to ñdo the jobò so-to-speak. As such, it 

stands to reason that price theory would be not only front and center, but be the standard 

against which success, or lack thereof, would be measured. After all, if prices are a mystery, 

so then is the whole process of market-based resource allocation, and thus all of 

microeconomics. 

 

This then begs the question: do we have a good theory of prices and by good, we mean one 

that is tried, tested and true? In other words, do we understand prices beyond the obvious, 

namely that excess demand can lead to higher prices, while excess supply, to lower prices? 

Unfortunately, the answer to this question is an unqualified no. Despite decades of theorizing, 

the introduction of game theory, the advent of experimental economics, big-data and 

unparalleled computing facilities, prices remain a mystery to us. In short, while we have many 

models/theories of prices, we have few that actually work, as evidenced by the fact that non- 

economists resort to rule-of-thumb pricing models such as simple mark-up pricing techniques. 

 

Nowhere is this ñdeficitò more obvious than in macroeconomics where, from the Keynesian 

revolution onwards, short-run price formation has been at the center of the debate, with the 

majority of scholars simply assuming that they were fixed. Another ñprice hotspotò is 

competition policy where price lies at the center of the debate over market structure and 

social welfare. Again, the lack of a good model of price formation makes the task of 

evaluating the social welfare implications of market structure difficult, if not impossible. On a 

broader level, it has contributed to a debate over the effects of industry structure (efficient 

                                                           
1
 An informal survey of regional free-trade agreements (FTAs) revealed that ñpromoting growthò was by 

far the most common objective, with no mention of greater gains in welfare from lower trade barriers. As 
such, trade policy is about growth, while trade theory is about welfare. 
2
 Another glaring problem is its focus on final goods and services, when in actual fact, trade is 

fundamentally about value added, something the WTO-OECD has recently acknowledged. Value chains 
have, from time immemorial, been global in scope, with Britainôs 19th century trade flows being a perfect 
example (imported cotton, exported textiles). 
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structure versus Mason/Bain concentration) which has never been, nor will be resolved 

without a good under- standing of prices. As such, analysts are unable to judge whether any 

given price (especially in concentrated industries) is excessive relative to the associated cost. 

 

It goes without saying that the very core field in modern economics has a questionable track 

record, scientifically speaking. While it is elegant in its axioms and construction, logical in its 

reasoning and exhaustive in its breadth, it has been less than successful where it counts, 

namely shedding light on real-world phenomena. 

 

2.5 The val ue of thinking like an economist: the case of income distribution  

 

The field of income distribution has been a contact sport since a German political economist 

by the name of Karl Marx declared that because labor and labor alone was physically 

productive, any part of the final product allocated to the owners of capital was a form of theft. 

Invoking the most basic principle of property law (i.e. that of enjoying oneôs property), he went 

on to construct a model of social behavior based on class conflict. 

 

Mainstream writers (classical political economy) responded in kind with what became known 

as neoclassical distribution theory, based on very non-scientific developments, namely the 

decreeing of capital as physically productive and thus deserving of its share of the proverbial 

pie. From this point on, anything and everything was or could be productive, and its 

remuneration would track its marginal product. The pinnacle of its success came with the 

KLEMS approach in the 1970s where capital, labor, energy, materials and services were 

deemed to be physically productive. 

 

Despite its simplicity, this approach held sway for over three-quarters of a century. However, 

its usefulness, not to mention, relevance, has come under increasing fire, in response to (i) 

excessive executive compensation (ii) worker-less factories and (iii) falling wages despite 

rising productivity. One could go as far as to argue that the field of income distribution is 

currently in a full-blown crisis, as evidenced by the popularity of Thomas Pikettyôs Das 

Capital-inspired best seller, Capital in the Twenty-First Century. 

 

2.6 The value of thinking like an economist: the case of economic development  

 

For over three-quarters of a century, the economics profession concerned itself with one of 

the most pressing questions of the modern era, namely how to close the gap between the rich 

and the poor, between the first world and the third world. Riding the Keynesian wave of 

optimism in the post-WWII period, it was felt by many that having resolved (purportedly) the 

problem of the business cycle, the West could now bring an end to poverty. In other words, 

the lessons learned in the North could now be used as a guide to pulling the South out of its 

poverty. 

 

While laudable, success in mentor-mentee-type relationships (which this was) in general 

requires a good understanding on the part of the mentor of his/her own past and factors that 

contributed to his/her success. Unfortunately, this is where things came unhinged. First and 

foremost was the fact that the West had not understood its past, its own rise out of poverty, 

and its industrial revolution(s). However, equipped with what it felt was a good understanding 

of wealth creation (neoclassical production theory), it set went on its merry way, focusing for 

the most part on capital. In keeping with the Solow-Swan model of growth, the key was 

believed to lie with a rising capital-labor ratio. 
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The end result was as disappointing as its central premise was simplistic, if not fallacious. 

Economic development as a field has been a complete and utter failure. Various measures of 

poverty have shown the lack of any gains over the course of the past half-century (China 

excluded). The lack of success has ushered in the current rhetorical approach, based in large 

measure on slogans. A good example is the multilateral organizationsô (WTO, IMF, and World 

Bank) slogan of ñfreedomò as a solution to virtually every problem. Free trade has now 

become the universal panacea to poverty. 

 

If by ñlearning to think like an economistô,ò it should be understood, learning and integrating 

the aforementioned microeconomics, macroeconomics, economic growth, income distribution 

and economic development into oneôs thought patterns, then the question of value or worth is 

very much real, and one that deserves to be discussed in more detail. Clearly, if the proof of 

the pudding is in the eating, then the value of thinking like an economist is very much in 

doubt. If it leads to more questions, or equivocal outcomes/conclusions then its value is 

questionable, to say the least. If it is motivated by its track record (that is, ability to solve key 

societal problems) then again, its value is very much in doubt. 

 

This raises the question, why? Why has economics as a field of inquiry performed so poorly? 

Why has thinking like an economist failed to provide answers to these and other pressing 

questions? Why have economics and economists in general fallen from grace over the past 

three decades ï roughly from the productivity slowdown in the 1980s? In the next section, we 

attempt to answer this question. 

 

 

3. The problem of weak first principles  

 

Economics is both a social and non-social (pure and applied) science, social in its quest to 

understand human behavior in the realm of goods and services, and non-social in its 

understanding of material processes ï that is, the way in which goods and services (our 

bread and butter) are produced. It therefore stands to reason that for it to be successful, it 

must decipher how human beings think, and second, how inanimate material processes 

behave. It must understand the mechanical and physical laws that underlie production 

processes. In short, before it can begin to say anything of value, it must understand its 

subject(s). Has it? 

 

In this section, we argue that it hasnôt on both counts, namely consumption and production.
3
 

In short, modern consumer and producer theory is vestigial in nature, dating back to the mid-

19th century, to a time when social sciences were virtually unknown and our understanding of 

production was devoid of science altogether. That this was the case back in the 1860s and 

1870s is not the issue. Rather, what is at issue is the failure of economics to evolve, whether 

it be internally, or via the other related scientific disciplines (psychology, sociology, process 

engineering, applied physics). It is worth noting that all of these related fields have witnessed 

great progress over the intervening time period (e.g. the laws of thermodynamics) 

 

3.1 Weak first principles: the case of consumer theory  

 

For a college freshman, or any layperson for that matter, taking their first microeconomics 

course is akin to traveling to another planet or universe where the inhabitants are less 

                                                           
3
 By consumption and production, it should be understood, mainstream consumer and producer theory. 
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evolved (more primitive), and where the laws of physics are, for all intents and purposes, 

suspended ï in short, a case of social science fiction. It is a voyage back to a simpler time, a 

dark ages of sort, when behavior was ascribed to spirits, and motion, to something referred to 

as vis visu. 

 

In short, s/he learns that we as a species are concerned uniquely with something we call 

utility, measured in utils. There is no reason given as to why we are so intent on maximizing it, 

but instead are told that it has to do with our fundamental nature. While simplicity and 

reductionism do have a place in formalization, it is not and should not be seen as the end 

result. Unfortunately, this is where consumer theory comes up short for this is precisely where 

the analysis ends. Everything and anything is and can be a source of utility. 

 

While we can forgive the likes of William Stanley Jevons, Francis Ysidro Edgeworth and 

Alfred Marshall their simplicity in formalizing behavior in the 19th century, it becomes a matter 

for discussion/debate whether we can do the same in the 21st century, given the advances 

made in the related behavioral sciences of psychology and sociology. For some reason, the 

profession has remained impervious to outside influences, with the result that today, despite 

having similar interests and concerns, economists and psychologists/sociologists do not see 

eye-to-eye, and have little-to-no common ground. Reducing Homo-sapiens to a mere utility 

maximizer/automaton has not earned economics any brownie points in the rest of the social 

sciences. 

 

In the end, it boils down to one thing, namely that the ultimate purpose of the social sciences 

is to learn how members of our species thinkïor attempt to understand the way they think and 

hence, behave. Given its track record in so far as consumers are concerned (or economic 

agents), it is not at all clear that we economists have succeeded in that part of our mission. 

 

3.2 Weak first principles: the case of producer theory  

 

The same criticism applies to producer theory where output is modeled as an increasing 

function of capital and labor. While this may have been acceptable to mid-19th century 

political economists, it is orthogonal to our (non-economic) current understanding of material 

processes. Broadly-defined physics has shown us that all material processes, bar none, are 

energy based, and that modern-day labor and capital, not being sources of energy, are 

organizational inputs (read: non-physically productive). In short, the laws of physics (kinetics 

and thermodynamics) are what govern production processes. There can be no exceptions 

and no violations. Again, the role of the economist in so far as production is concerned is to 

understand the behavior of material processes. Once more, it is not at all clear that we have 

succeeded. 

 

 

4. Why are economicsô ñfundamental axiomsò archaic? 

 

This is an interesting question and one that I donôt have the answers to. What I do know 

however is that despite major advances in its partner fields (related fields), it has remained 

impervious to incorporating these advances. Not surprisingly, this has created a rift between it 

and the other social sciences, not to mention the pure and applied sciences. On a personal 

note, in numerous interdisciplinary faculty meetings, I have heard more than my share of 

barbs aimed at economics and homo oeconomicus. I suspect that were I to be in an applied 

science faculty, I would have heard similar barbs directed at production theory. 
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So here goes. First, I believe that one of, if not the most important reasons has to do with the 

very history of capitalism, specifically with its ability to self-correct (avoid collapse) and more 

importantly, achieve full employment. The mid-19th century was plagued by recurrent 

recessions and depressions, leading many to argue that it was fundamentally unstable.
4
 Not 

surprisingly, this led to a quest on the part of classical political economists (read: the 

mainstream) to prove to the world that free markets were not flawed, and that capitalism could 

and did lead to first-best outcomes. 

 

The task was daunting, to say the least. Any proof had to be bullet-proof, given the fact that 

the evidence seemed to show/point to the contrary. Unfortunately, what was lost in the 

exchange were the very principles that govern and guide scientific inquiry. In short, the 

theorists of the time had to engage in a form of reductionism ï that is, reducing complex 

phenomena to simple ones, all in the name of proving their conclusion. Enter neoclassical 

consumer and producer theory. Only by stripping homo oeconomicus of his humanity and 

production processes of their underlying laws of physics could a system of equations be 

derived/formulated in order to prove existence and stability. 

 

The need to do so was heightened by the events of the early 20th century, namely WWII and 

its aftermath (especially in England) and the Great Depression.  Again, the onus was on 

showing that capitalism was fundamentally stable, and that recessions and depressions were 

of manôs doing (read: government).
5
 

 

Post-WWII developments did little to change this general direction. Two however stand out, 

namely Paul Samuelsonôs Principles, and Game Theory, both of which served to increase the 

formalization of what was an archaic base. Introducing static and dynamic optimization 

techniques (Lagrangians, Hamiltonians, etc.) borrowed from thermodynamics only made 

matters worse, sucking up all the oxygen in the room. Ibid for game-theory, which despite 

much fanfare, has failed to be a game changer. 

 

While Keynesian economics provided the profession with its finest hour, public relations- 

wise, it had a deleterious effect on our understanding of investors, markets and the economy 

as a whole. Animal spirits, beauty contests, sunspots and rigid prices became the order of the 

day. Instead of being the opening salvo of more detailed analysis, these became the rallying 

cry for a greater role for government in all matters economic. 

 

And last, the development of computable general equilibrium techniques, while a welcome 

development in any other setting, has further entrenched what are archaic axioms in 

economic analysis, owing again to its ubiquitous need for simplicity. The result is a quest to 

mimic the data with what are parsimonious models, the value of which is very much in doubt. 

 

In conclusion, our need and/or desire for answers to the pressing question of the existence 

and stability of market economies has de facto prevented us from developing more realistic 

and complex models of behavior, both for human behavior and physical systems, making for 

the current ñscientificò underdevelopment in economics as a social science. Advances from 

related fields have been and continue to be ignored, all in the name of the formalization 

needed to demonstrate the viability of a system which continues to be characterized by 

                                                           
4
 The bulk of what can be defined as radical political economy (Owen, Sismonde de Sismondi, Malthus, 

and Marx) was motivated by this issue. 
5
 In this period, the proofs moved away from solving systems of equations, to topography (i.e. fixed-point 

theorems). 
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periodic crises. Put differently, formalization has retarded economicsô evolution as a more 

complete social and non-social (pure and applied) science. 

 
 
Summary and conclusions  
 
As the ad puts it, Paul Krugman can teach you how to think like an economist. The question, 

however, is whether anyone would truly want to, given what is a questionable track record in 

key areas, and second, what is a set of fundamental axioms that serve not science, but a 

class of scholars who, for the last two centuries, have put ideology ahead of knowledge. One 

wonders, what is the value of proving that a system is stable, if its underpinnings are and 

continue to be orthogonal to the world it seeks to explain? 

 

In closing, it could be argued the very notion of ñlearning to think like an economistò is a direct 

contradiction and violation of the purported nature and purpose of social sciences, namely 

that of understanding human behavior, or put simply, understanding how homo oeconomus 

thinks and behaves. It therefore follows that if economists think any different from their 

subjects, then there is something blatantly wrong. Economists, like other social scientists, are 

charged with the task of showing how the way we as a species think and behave, affects the 

world (aggregate) around us. 

 

As the old adage goes, the proof of the pudding is in the eating. And, increasingly, few are 

eating. Economicsô heyday, as far as a way of thinking, came to an end with the demise of 

Keynesian economics. In the current context, much of that which economists have to offer 

invariably turns around the question of freedom versus government intervention. And for most 

of the post-Keynesian era, the former became the dominant ideology. Today, a decade after 

the Financial Meltdown, the profession is equivocating between both positions. The 

unfortunate part of this debate is the lack of bullet-proof fundamentals, making it more one 

couched in hunches, prejudices, heuristic principles and beliefs, personal anecdotes, etc. ï in 

short, not the stuff of science. 

 

Given the conclusions of this essay, we feel that more could be gained by turning the tables 

on masterclass.com and Paul Krugman by proposing a masterclass for economists on ñhow 

human beings think and behaveò followed by a second course on ñhow material processes 

behaveò ï that is, are organized and operated. For only when we economists have a better 

understanding of human behavior in the field of consumption and the behavior of physical 

systems in the field of production, can we begin proselytizing to the world ï that is, begin to 

ascribe a dollar value to it.  
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Abstract  

The article pursues the two related questions of how economists pretend to know and 
why they want to know at all. It is argued that both the form this knowledge has taken 
and their motivation for knowing have undergone a fundamental change during the 
course of the 20

th
 century. The knowledge offered by important contemporary 

economic textbooks has little in common with objective and explicitly scientifically 
motivated knowledge. Rather, their contents and forms follow a productive end, 
aiming at the subjectivity of their readers. 
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1. Introductory remarks  

 

The subject of this essay is the knowledge of economists. More precisely, it is not the content, 

but the form of their knowledge. It seems to me that this form took a decisive turn in the 20th 

century and that what economists pass on in textbooks today has little to do with knowledge 

in a scientific sense. In this way, however, they no longer follow an understanding of 

knowledge that prevailed, for example, in the early tradition of neoclassical theorization. 

Secondly, this change in the concept of economic knowledge is based on a change in the 

fundamental will or motivation of economists. What is the primary purpose of their activities? I 

think that this question can neither be answered from an inner-disciplinary, nor from a merely 

inner-scientific perspective. Rather, it must be reflected today in the light of the politico-

economic context of economic science and education. 

 

The theses of this twofold change in the understanding of economic knowledge as well as in 

its underlying motivation will be presented by referring to a particularly strong contrast: on the 

one hand, using the example of those who introduced a consistent mathematical 

methodology into economics at the end of the 19
th
 century, thereby establishing the 

neoclassical tradition which is still dominant today; on the other hand with reference to 

contemporary textbook literature, which presumably sets out to introduce newcomers to the 

science of economics. The reference to didactic literature is based on a characterization of 

economics as a textbook science, which as such is constitutively dependent on the mediation 

of canonized knowledge (Bäuerle, 2017). 

 

The claim is not made here to meticulously elaborate the two different cultures of knowledge 

and will. Rather, the possibility of a systematic demarcation should be raised so that this 

border and its historical realization can become the object of reflection and criticism. In this 

sense, the basic intention of this essay is not to present a detailed empirical work, but rather 

to offer a basic interpretation scheme for a multitude of findings in current economic textbook 

research (Graupe, 2019, 2017; Graupe & Steffestun 2018; Bäuerle 2019, 2017; Maeße, 2018; 

Zuidhof, 2014; Giraud, 2014, 2011; Peukert, 2018; van Treeck & Urban, 2016). 
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This essay is inspired by a study carried out by Silja Graupe (2017), in which she draws a 

distinction between different epistemic cultures in early neoclassical economics on the one 

hand and contemporary economic textbooks on the other. In contrast to Graupeôs work, this 

essay will focus on a conceptual selectivity of two forms of economic knowledge and related 

forms of will. To this end, I shall rely on Michel Foucaultôs examination of political economy 

and its concept of knowledge in particular, and finally on thoughts of Philip Mirowski and 

Edward Nik-Khah (2017), who also attest to a drastic shift in economic science in the post-

war period with regard to its underlying concept of knowledge.
1
 

 

The question that should guide us through the first part of my presentation is: What 

understanding of economic knowledge underlies the most important textbooks today? I limit 

myself to three highly internationally popular textbooks of introductory courses (Econ101) 

(Bªuerle, 2017, p. 253 f.): the archetype of the genre, Paul Samuelsonôs Economics, Gregory 

Mankiw and Marc Taylorôs Economics, who hold about 20% of the international market share 

(cf. ibid.) and finally the Principles of Economics by Robert Frank, Ben Bernanke and Louis 

Johnston. 

 

 

2. The knowledge of economic textbooks  

 

Samuelson/Nordhaus address my leading question as follows: 

 

ñOur primary goal is to emphasize the core economic principles that will 

endure beyond todayôs headlines [...] there are a few basic concepts that 

underpin all of economics [...] We have therefore chosen to focus on the 

central core of economics ï on those enduring truths that will be just as 

important in the twenty-first century as they were in the twentiethò 

(Samuelson & Nordhaus, 2010, pp. xviii-xix). 

 

The two textbook authors are obviously interested in basic economic principles that apply to 

the entire economics discipline. ñEternal truthsò which are valid independently of time and are 

not subject to any historical conditionality. In older editions, Samuelson emphasizes that they 

also claim validity independently of spatial situations (Russia, China, USA) and political 

affiliations (Republicans / Democrats) (Samuelson, 1976, vii). The knowledge of economists 

is therefore a knowledge that promises universal validity, it is context-free. Frank et al. 

illustrate the supposed natural-law quality of economic truths by referring to an example from 

everyday life: 

 

ñMost of us make sensible decisions most of the time, without being 

consciously aware that we are weighing costs and benefits, just as most 

people ride a bike without being consciously aware of what keeps them from 

falling. Through trial and error, we gradually learn what kinds of choices tend 

to work best in different contexts, just as bicycle riders internalize the relevant 

laws of physics, usually without being conscious of themò (Frank et al., 2013, 

p. 7). 

 

                                                           
1
 In the case of the latter, I follow the changes mentioned not only with regard to economic education, 

but also with regard to economic research. 
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In the understanding of the textbook authors there seems to exist, beneath the surface of 

human action - all human action, a sphere of laws to which that action is as bound just as 

natural objects are bound to natural laws. These are the economic laws or principles that the 

textbook aims to explain. But what remains to be done for the economist in the context of a 

principally law-governed economics? 

 

ñEconomists try to address their subject with a scientistôs objectivity. They 

approach the study of the economy in much the same way as a physicist 

approaches the study of matter and a biologist approaches the study of life: 

they devise theories, collect data and then analyze these data in an attempt 

to verify or refute their theories. [é] The essence of any science is scientific 

method ï the dispassionate development and testing of theories about how 

the world works. This method of inquiry is as applicable to studying a nationôs 

economy as it is to studying the Earthôs gravity or a speciesô evolutionò 

(Mankiw & Taylor, 2014, 17; emphasis L.B.) 

 

Adhering to the model of the natural sciences, Mankiw and Taylor state that as economists 

they are also using ñtheò scientific method. As scientists using scientific methodology, theories 

appear and are tested which explain ñhow the world worksò. Economic science discovers 

these truths and passes this knowledge on in the context of textbooks and accompanying 

courses. It thus seems to be a decidedly scientific undertaking, which the textbook authors 

quoted here agree with. In that last quotation of Mankiw and Taylor we also saw an explicit 

reference to the basic attitude of their action and thus also the results of this action (economic 

knowledge) as specifically scientific activity and knowledge: scientific objectivity. 

 

 

3. Objectivity as an epistemic virtue  

 

Following the work of Lorraine Daston and Peter Galison (2007), I would now like to introduce 

objectivity as an epistemic virtue as a second step ī in order to subsequently be able to judge 

whether the knowledge of economists corresponds to this understanding of scientific action. 

 

What is an epistemic virtue? The purpose of all epistemic virtues is stated by Daston and 

Galison in sharp demarcation from self-knowledge with world-knowledge: ñEpistemic virtues 

in science are preached and practiced in order to know the world, not the selfò (Daston & 

Galison, 2007, p. 39). Epistemic virtues therefore serve as a guideline or ideal for the 

development of a certain scientific attitude with the aim of recognizing the world: ñthey are 

norms that are internalized and enforced by appeal to ethical values, as well as to pragmatic 

efficacy in securing knowledgeò (ibid., pp. 40-1). Virtuous epistemic action ī if understood in 

this particular context as an attitude - is especially demanding for the scientist. Epistemic 

virtues define how the formation of a scientific self is to be accomplished; a self that cultivates 

certain traits of character and prevents others: ñThe mastery of scientific practices is inevitably 

linked to self-mastery, the assiduous cultivation of a certain kind of selfò (ibid., 40). Finally, 

Daston and Galison examine and understand these virtues in their historical contingency as 

ñfashionsò of scientific practice subject to cultural, intellectual, historical, technical, and 

economic processes of change. 
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Against this background, Daston and Galison reconstruct how objectivity as an epistemic 

virtue gained strength during the course of the 19th century, and how it became decisive for a 

multitude of sciences and their members. What did it mean to be objective back then? 

 

ñTo be objective is to aspire to knowledge that bears no trace of the knower ï 

knowledge unmarked by prejudice or skill, fantasy or judgment, wishing or 

striving. Objectivity is blind sight, seeing without inference, interpretation, or 

intelligenceò (ibid., p. 17). 

 

The acquisition of knowledge can only be achieved if the opposite pole of the objective, the 

subjective, is kept out of the act of perceiving (ibid., p. 36 f.). Only a knowledge freed from 

subjective influences allows one to hope that the object can actually be grasped in its own 

way and subsequently represented. Thus, the epistemic virtue of objectivity requires the 

scientific self to control itself in such a way that the cognitive process is not ñpollutedò by 

personal desires, experiences and prejudices. The paradox of the objective scientific self is its 

obedience to an epistemic rule that makes it the enemy of itself. A ñwill to willlessnessò (ibid., 

p. 38) commands the objective self to decided self-negation, a kind of epistemic asceticism. 

 

Crucially, the scientist must consciously carry out this self-restriction in order to be able to 

attain knowledge. The epistemic virtue of objectivity for the scientific self demands a constant 

distrust of itself; and this distrust must be carried out at every moment of scientific practice in 

the most precise way. Although in an extreme form the permanent self-exclusion from the 

epistemic act presupposes a conscious self-relationship. The objective self must know where 

and when it is transforming the object with subjectivity in order to protect it from it. In its 

bipolarity, the relationship between self and world is inseparably bound up and must be 

practiced virtuously for the purpose of knowing the world. 

 

An anchor and guarantor of this scientific balancing act, as already mentioned with regard to 

the ñwill to willessnessò, is the belief in the strength and freedom of the human will: 

 

ñthe will asserted (subjectivity) and the will restrained (objectivity) ï the latter 

by a further assertion of will. In Jena and Paris, London and Copenhagen, 

new ideals and practices of the willful, active self took shape in the middle 

decades of the nineteenth centuryò (ibid., p. 228). 

 

The will for objective knowledge aims at knowledge of the world. However, this knowledge 

has no ultimate, metaphysical quality. It is rather the result of a virtuous epistemic process in 

an empirical confrontation with the world (cf. ibid., pp. 213-215): ñobjectivity was conceived in 

the sciences [é] as an epistemological concern, that is, as about the acquisition and securing 

of knowledge rather than the ultimate constitution of nature (metaphysics)ò (ibid., p. 215). This 

limitation of the primary motivation of scientific inquiry also manifested itself in a shift of the 

scientific ethos away from the truth-seeking genius to the indefatigable worker, the objective 

observer. 

 

In the overall view, in connection with the epistemic virtue of objectivity, two forms of 

knowledge are thus produced: based on a scientific will to knowledge, the scientist must first 

have and put into practice a virtuous knowledge of what is necessary for a ñgoodò scientific 

process. If sufficiently considered, the act of knowledge or research then carried out promises 

to be a scientifically (i.e. objectively) assured knowledge as a result. 
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Figure 1  Hierarchy of wills and knowledge of objective knowledge, based on Daston & 

Gallison (2007) 

 

 
 

 

4. Objectivity in neoclassical economics  

 

Did scientific developments and the epistemic virtue of objectivity have an influence on 

economists during the course of the 19th century? And if so, in what form? In his volume 

ñMore Heat than Lightò, Philip Mirowski has worked out what comprehensive influence the 

developments in the natural sciences of the 19
th
 century had on the development of 

marginalism and thus also on the formation of neoclassical theory, which still sets the tone 

today. This influence also includes the enthusiasm for the objective ideal of knowledge, even 

if Mirowski does not make this facet the main object of his investigation. Although he 

reproaches the application of field formalisms and the development of mechanical analogies 

in the field of economics at the expense of internal coherence in the area of origin (i.e. 

analytical mechanics) (Mirowski, 1989, pp. 229-31, pp. 272-74), he consistently emphasizes 

the epistemic intentions and convictions that guided the mathematical economists in their 

revolution. It was confidence in the increased cognitive faculties of objective natural sciences 

that allowed the marginalists to adopt mechanical-mathematical methodologies into the 

science of political economy. This confidence is shared by the fundamental works of early 

neoclassical economists such as Leon Walras: 

 

ñPure mechanics surely ought to precede applied mechanics. Similarly, given 

the pure theory of economics, it must precede applied economics, and this 

pure theory of economics is a science which resembles the physico-

mathematical sciences in every respect. If the pure theory of economics [...] 

is a physico-mathematical science like mechanics or hydrodynamics, then 

economists should not be afraid to use the methods and language of 

mathematics. The mathematical method is not an experimental method; it is a 

rational methodò (Walras, 1965[1874], p. 71). 

 

Further, William Stanley Jevons: 

 

ñ[John Stuart; L.B.] Mill [...] speaks of an equation as only a proper 

mathematical analogy. But if Economics is to be a real science at all, it must 

not deal merely with analogies; it must reason by real equations, like all the 

other sciences which have reached at all a systematic characterò (Jevons, 

1965[1871], p. 101). 

 

And finally, Irving Fisher: 

 

ñThere is a higher economics just as there is a higher physics, to both of 

which a mathematical treatment is appropriate [...] The introduction of 
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mathematical method marks a stage of growth ï perhaps it is not too 

extravagant to say, the entrance of political economy on a scientific era [...] 

Up to this time political economy had been the favorite field for those persons 

whose tastes were semi- scientific and semi-literary or historicalò (Fisher, 

1965[1892], p. 109). 

 

In order to enter a scientific state, political economy had to incorporate the exact methods of 

the natural sciences, according to the unanimous opinion. What the marginalists undoubtedly 

differ in is the degree and quality of scientific objectivity they applied to their own work. 

Although the pronounced imagery and analogies to the analytical mechanics of the works of 

Jevons, Edgeworth, Walras or Fisher, for example, suggest that they are committed to the 

epistemic virtue of mechanical objectivity (Daston & Galison, 2007, ch. 3), the methodological 

remarks or chapters rather show a sympathetic proximity to what Daston and Galison call 

ñstructuralò objectivity: a kind of radical form of objectivity, which hoped to keep subjectivity in 

total control by consistently escaping into purely abstract, usually mathematical methodology 

and a scepticism towards pictorial representations of phenomena and empirical observation in 

general (Daston & Galison, 2007, ch. 5). If this interpretation is true, then confidence in the 

methods of the natural sciences in economics even led to the loss of a concretely 

experienced, empirically accessible world (see Düppe, 2009, 50ff. for theoretical 

considerations and Pühringer & Bäuerle 2019 for its empirical manifestation in economic 

education). 

 

Regardless of the question of how the epistemic virtues of the marginalists showed itself in 

individual cases, they were all guided by epistemic virtues and were thus interested in the 

most successful epistemic process possible (Mirowski & Nik-Khah, 2017, p. 25). And a 

universal benchmark for successful epistemic processes seemed to have been found for 

many sciences in the field formalisms of Lagrange and Hamilton between 1850 and 1870 

(Mirowski, 1989, pp. 35, 201, 217). The mathematical revolution in economics was led by 

epistemic convictions which in the middle of the 19th century seemed to carry great 

explanatory potential in the natural sciences with regard to the functioning of the world 

(ñLaplaceôs dreamò). Thus, in connection with Daston and Galisonôs observations on the one 

hand and Mirowskiôs on the other, the thesis could be formulated that a ñwill to willessnessò as 

of the 1870s also led to the decision for alternative methodologies in political economy and 

was finally reflected in the change of name of the discipline to ñeconomicsò. 

 

Figure 2   Hierarchy of will and knowledge of objective economic knowledge, based on 

Daston & Gallison (2007) 

 

 
 

 

5. The knowledge of economists  

 

The occasional confession contemporary textbooks make with regard to this decidedly 

scientific, partly also objective tradition is to be doubted on closer inspection. In order to be 
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able to formulate and prove this doubt, I would like to present an understanding of knowledge, 

which in my opinion is suitable to classify the one found in economics textbooks. It originates 

from Michel Foucaultôs lectures on the birth of biopolitics and was developed in the immediate 

discussion of economic science. What kind of knowledge does the discipline of political 

economy develop according to Foucault? 

 

ñThe question here [in political economy, L.B.] is the same as the question I 

addressed with regard to madness, disease, delinquency, and sexuality. In all 

of these cases, it was not a question of showing how these objects were for a 

long time hidden before finally being discovered, nor of showing how all these 

objects are only wicked illusions or ideological products to be dispelled in the 

light of reason finally having reached its zenith. It was a matter of showing by 

what conjunctions a whole set of practices ī from the moment they become 

coordinated with a regime of truth ī was able to make what does not exist 

(madness, disease, delinquency, sexuality, etcetera), nonetheless become 

something, something however that continues not to exist [é] It is not an 

illusion since it is precisely a set of practices, real practices, which 

established it and thus imperiously marks it out in realityò (Foucault, 

2010[1978], p. 19). 

 

Foucault negotiates economic knowledge as a ñdispositiveò, as a template of thought which, 

through the radiance of its true character on the one hand and its animation by human 

practices on the other succeeds in appearing in reality. Because people attribute truth to 

dispositifs and begin to align their actions with their immanent laws of truth and falsehood, 

non-existence ī one could also say abstraction ī becomes real in the sense that it shapes 

experience. For Foucault, it is this primarily productive character of dispositifs which puts 

them at the heart of his power-theoretical considerations. Dispositifs of knowledge are 

dispositifs of power, whereby Foucault emphasizes: 

 

ñWe must cease once and for all to describe the effects of power in negative 

terms: it óexcludesô, it órepressesô, it ócensorsô, it óabstractsô, it ómasksô, it 

óconcealsô. In fact, power produces; it produces reality; it produces domains of 

objects and rituals of truth. The individual and the knowledge that may be 

gained of him belong to this productionò (Foucault 1995[1975], p. 194). 

 

Knowledge, one could formulate in reference to this understanding of power, is a production 

task. Its content indicates both what is and what ought to be, whereby what exists is identical 

with what ought to be. The peculiarity of this production task thus consists in the fact that it 

pretends that what is to be known, and thus what is to be produced, already exists: as truth. 

As the last sentence of the above quote underlines, for Foucault the most important product 

of modern practices of power is the modern subject itself (cf. also Foucault, 1983, p. 208). 

The subject must act at the same time as the actor, as well as the target of the production 

task, for power to be developed at all. Whoever appropriates true knowledge of man, such as 

their true nature, true preferences, true motivations, etc. makes them the subject of this 

knowledge, as subordinate (lat.: sub-iectus). And the specific content of knowledge indicates 

the character of this subjectivity. With the execution of subjection to a specific knowledge, the 

production task installed in knowledge is realized: the subject processes or produces itself on 

its basis. 
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Against the background of such an understanding of subjectivity, knowledge, power and truth, 

Foucault now reflects on the science of political economy as the decisive supplier of 

dispositifs of knowledge that set the tone for modernity. According to Foucault, it is the true 

laws of the economists to whom (initially Western) societies have increasingly devoted 

themselves since the end of the 18th century and who know how to distinguish between right 

and wrong actions. While at the time of political economy, knowledge, however, still referred 

to the leaders of territories and promised to evaluate their actions, the emergence of 

neoliberal thinking in the first quarter of the 20th century brought about an increase in the 

significance of economic knowledge for a potential totality of human action. This conceptual 

expansion, for example by the Chicago School of Economics and the leading figure of 

neoliberal theorization, Friedrich Hayek, is followed by a global expansion of economic 

knowledge in terms of its historical effects, so that today it has assumed the rank of a ñgeneral 

style of thought, analysis and imaginationò (Foucault 2010[1978], p. 219). This style of 

thinking, which is actually a form of knowledge, is also characterized by the paradoxical 

peculiarity of wanting to be realized, although it is assumed to already exist: 

 

ñNeoliberalism is [...] understood not only as ideological rhetoric or as politico-

economic reality, but above all as a political project that aims to create a 

social reality that at the same time presupposes it as already existingò 

(Bröckling et al., 2000, p. 9; my translation). 

 

It is this quality as ñalready existingò that settles ñtrue knowledgeò on an ontological level. It is 

objective at best in the sense of the English ñobjectiveò or the romanic ī here Spanish ī 

objetivo: as goal or purpose (of a production process of subjectivity). In this sense, the subject 

should submit to an ñobjectiveò knowledge (of a certain subjectivity) that has always been 

fixed. It does not subject itself to a fundamentally open epistemic process, but to a self-

contained truth.
2
 It does not submit to an epistemic virtue, but the act of submission itself now 

appears as a virtue (Lemke, 2001, p. 85). As guided by this purpose and will, there are also 

no limits to the production task inherent in economic knowledge, such as those of an object to 

be recognized, or in extreme cases: of a world to be recognized. The driving force behind this 

process is not the ñwill to willessnessò, but Nietzscheôs ñwill to powerò, to which Foucault also 

refers (1991). Not the understanding of the world, but the creation of the world is the purpose 

of this will and its form of knowledge. For this purpose, this form of will is inherent in the 

constant increase of its processual efficiency, as well as the expansion of its sphere of action 

(Foucault 1991b[1978], p. 100). 

 

In terms of content, it is economic virtues that the subject is presented with and advised on in 

the form of true knowledge. The emerging subjects are economical ñin natureò. As such they 

process a quantified, market-shaped world through a ratio, a calculating thinking, in order to 

always achieve an indeterminate surplus in this calculating execution. As mentioned at the 

beginning, I donôt want to and cannot go into the specific contents of what constitutes 

economic knowledge. However, I like to refer to a discussion of this specific subjectivity, 

which in my opinion is also reflected in economic textbook literature, namely the money 

subject Karl-Heinz Brodbeck (Brodbeck, 2009, ch. 5) speaks of. 

 

 

                                                           
2
 On the basis of the specific content of economic knowledge (see below), the subject emerging at the 

moment of his subjugation reflects him- or herself as well as the world surrounding him as ultimately 
limitlessly objectificable. 
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In the combination of its political, unlimited form with an economic, unlimited content lies the 

remarkable effectiveness of economic knowledge as it can be observed today in processes of 

economization in various areas of social and private life.
3
 As the next but one chapter will 

show, economization processes today find an important starting point and catalyst in the 

context of academic economic education. 

 

Figure 3  Hierarchy of will and knowledge in contemporary economic education based on 

Foucault (2006) 

 

 
 

 

6. The information of economists  

 

After encountering Foucault as a first sceptic of a purely scientifically understanding of 

knowledge in economics, I would now like to introduce Philip Mirowski and Edward Nik-Khah, 

two further scholars who historically trace the knowledge and will of economists and attribute 

to them a shift from an epistemic to a productive attitude. 

 

In their volume ñThe knowledge we have lost in informationò (2017) they elaborate upon a 

fundamental change in the cultures of knowledge and will of economists after World War II. 

This change found its conceptual manifestation in the term information. The term spans a 

bridge from a political project of The Market
4
 as a central coordination mechanism for social 

processes to an understanding of the subject which encompasses individuality within this 

political frame of reference only as a semi-conscious or subconscious reaction to external 

information (e.g. prices). The processing of information is no longer conceptualized as a 

conscious act of perception and decision-making. Rather, thinking in the sense of computing 

becomes a collectively unconscious process. And as the specific instance of this collective 

computing power, The Market comes into play, whose signals for market participants in turn 

gain the quality of imperatives for action. The central figure for this specific understanding of 

information integrating macro- and microeconomics was Friedrich Hayek: 

 

ñHayek came to portray knowledge as completely disengaged from the 

consciousness of the knower. This was the Hayek of óCompetition as a 

Discovery Procedureô, wherein he deemed much of agentsô conscious 

knowledge as irrelevant to the operation of the well-functioning economy. In 

this incarnation, some knowledge could only be discovered by the market, 

and so in this final phase Hayek conceived ideal intentionality of individuals 

as acquiescing in the marketôs signalsò (Mirowski & Nik-Khah, 2017, p. 152). 

                                                           
3
 With regard to empirical case studies in various social contexts see Schimank & Volkmann (2012). 

4
 With this notation I follow those of Mirowksi/Nik-Khah (see next but one quote) and those of 

Ötsch (2019). On the one hand, it points to the anthropomorphic character of The Market, which is 
granted human abilities as an independent actor. On the other hand, it refers to the metaphysical 
character of The Market with superhuman qualities and abilities, which, among other things, give it a 
primacy over political processes and action (Ötsch, 2019, 10 ff.). 
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Markets and individuals were understood by Hayek as information processors, but without 

giving market participants themselves, scientists or others the opportunity to look into the 

black boxes of these processing procedures. Thus, the results of market-shaped and 

collectively unconscious processes became the only point of orientation. According to this 

understanding, truth is not the result of a conscious and human process, but the result of the 

market: 

 

ñFor orthodox economists today, truth is not a matter of morality, nor of 

individual standards of veracity, nor even coherence with some simplistic 

notion of the scientific method. For the orthodox economist, core doctrine 

dictates truth is the output of the greatest information processor known to 

humankind ï namely, The Market. [é] the wise market participant always 

defers to the pronouncements of the marketò (Mirowski & Nik-Khah, 2017,  

p. 7). 

 

With regard to its qualities as a social coordination mechanism, but also with regard to its 

ñintelligentò, superhuman services of information processing, the market is considered 

superior in principle by its advocates. In the light of this a priori superiority, not only alternative 

forms of shaping society, but also scientific foundations or even criticisms of the market are 

discredited as ñfatal conceitò (Hayek 1988[1974]). What remains to be done for economists 

when taking such self-imposed humility towards The Market for granted? Mirowski and Nik-

Khah use the example of three variants of the concept of economic information to show that 

economists, in sharp distinction to the founding figures of neoclassical theory, mutated from 

explorers to producers of market-organized processes: 

 

ñBefore 1980, many people believed that The Market was something that has 

always existed in a quasi-natural state, much like gravity. It seemed to enjoy 

a material omnipresence, sharing many characteristics of the forces of 

nature, warranting a science of its own. [é] Where economists once placidly 

contemplated markets from without, situated in a space detached from their 

subject matter, so to speak, now they are much less disciplined about their 

doctrines concerning the nature of economic agency, and much more inclined 

to be found down in the trenches with other participants, engaged in making 

marketsò (Mirowski & Nik-Khah, 2017, pp. 144, 148). 

 

According to Mirowski and Nik-Khah, during the course of the 1980s, economists, released 

from the detachment of an objective science, began to install and permanently improve 

markets as information processors in various social configurations (ibid., p. 130), thereby 

emphasizing that this productive credo originates from a genuinely political intention or 

program: 

 

ñThe Market (suitably reengineered and promoted) can always provide 

solutions to problems seemingly caused by the market in the first place. This 

is the ultimate destination of the constructivist political program within 

neoliberalismò (Mirowski & Nik-Khah, 2017, p. 57). 

 

While the will of economists was expressed as decidedly scientific before 1980, it was now a 

political will with social-technical intent which underlay their work. Mirowski and Nik-Khah 

trace this shift back to the decidedly political intentions of neoliberal thinkers and their post-

war institutions, highlighting Friedrich Hayek and the Mont Pélerin Society as key institutions. 
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Similar to Foucaultôs analysis of the modern subject, the politically minded humility towards 

the achievements of the market springs from a neoliberal subject whose specific activity no 

longer lies in understanding or thinking, but rather in subjugating individual and collective life 

to the truth of a superhuman information processor: 

 

ñNeoliberalism influenced the way computational themes would enter 

economics: the agent would become one small cog in the grand market 

mechanism. [é] Consequently, knowledge no longer looks like it did in the 

Enlightenment roots of political economy. What happened to the Kantian 

subject, able to reason for herself, autonomous, and hence an end in herself? 

Economistsô fascination with information has inadvertently debased their 

treatment of knowledge ï first, for the agent and then, ultimately, for the 

economists themselves. Now all we have left is information. It was a 

seemingly technical notion that, reified, was the progressively removed from 

the grip of the agent who, in turn, would be denied anything that could 

reasonably be signified as óunderstandingô or even óthoughtô. This neoliberal 

subject was banished from the realm of ends, denied any optimality that 

makes sense, fated to slave away on a supremely complex calculation, 

churning through a subroutine, Truth always eluding its graspò (Mirowski & 

Nik-Khah, 2017, p. 240). 

 

In shaping the thinking and acting of a neoliberal subject, the introduction of an economic 

information concept precisely realized the active notion of the term as a verb (lat.: informare): 

form, shape, imprint (Mirowski & Nik-Khah, 2017, p. 45). Just as in Foucaultôs understanding 

of the subject, such informational subjectivity primarily aims at the production of reality, 

although Mirowski and Nik-Khah rather subordinate this production task to a political project 

of The Market, while for Foucault the subject itself is the cornerstone of the neoliberal project. 

 

Figure 4  Hierarchy of will and knowledge of contemporary economic  theory  formation based 

on Mirowski & Nik-Khah (2017) 

 

 
 

 

7. Knowledge and information of economics textbooks  

 

Taking up the theoretical remarks of the last two sections, I would now like to conclude by 

underpinning the thesis of a primarily productive nature of economic textbook knowledge.
5
 

The ñknowledgeò captured in them is not the result of a conscious epistemic process which 

students should also be enabled to undertake.  The knowledge of textbooks is rather to be 

understood as a production task for a particular subjectivity. It is intended to initiate and guide 

a process of subjectivation which is largely carried out by students themselves. As a 

productive task of (self-) guidance, the underpinning and realizing virtue of this process is to 

be understood as political and not epistemic in nature. It is about shaping the world, not 

                                                           
5
 I did this in detail in Bäuerle (2019: ch. 5). 
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understanding it.
6
 The focus lies on the antithesis of a knowledge of the world ī self-

knowledge (cf. Daston & Galison, 2007, p. 41) ī but as a self-knowledge that is not open to 

speculation or imagination but always presupposes what is to be recognized as inner truth. 

This productive intention of economic textbook literature becomes understandable in the 

context of the political project, which both Foucault and Mirwoski and Nik-Khah addressed, 

which aims at an economic (self-)government of social processes. 

 

Even though it can certainly not be assumed that all textbook authors deliberately guide and 

initiate the production task of a certain form of subjectivity, the ones I have focused on here 

are sometimes very explicit: ñOur ultimate goal is to produce economic naturalists ī people 

who see each human action as the result of an implicit or explicit cost-benefit calculationò 

(Frank et al., 2013, p. viii; emphasis L.B.). For his part, Mankiw emphasizes that he does not 

reflect his didactic work in an academic context, but in a political one. He connects the 

productive intention directly with the concept of information: 

 

ñIn making these decisions [choosing textbook contents, L.B.], I am guided by 

the fact that, in introductory economics, the typical student is not a future 

economist but is a future voter. I include the topics that I believe are essential 

to help produce well-informed citizensò (Mankiw 2016, p. 170; emphasis 

L.B.). 

 

Samuelson is also known to have at least partially discussed and developed his textbook from 

a political point of view:
7
 

 

ñLet those who will write the nationôs laws if I can write its textbooksò (Barnett 

& Samuelson, 2007, p. 143). 

 

ñThe coin for which he [any ambitious scholar, L.B.] works is influencing the 

mind of a generationò (Samuelson, 1977, p. 870). 

 

If these political intentions are compared with the specific contents of their textbooks, they 

appear to be central building blocks of an education for the market. Zuidhof, on the basis of a 

discourse analysis of ten international introductory textbooks, comes to the conclusion that 

they do not foster an understanding or even criticism, but rather to the creation of markets 

(Zuidhof, 2014, p. 180). In this way they seem to be encouraging the market-constructivist, 

decidedly neoliberal aspirations of the economic sciences since the 1980s, as reconstructed 

by Mirowski and Nik-Kah. 

 

Even if further quotations of this nature could be cited from Frank et al., Mankiw, 

Samuelson/Nordhaus and other textbook authors, this does not tell us anything about how 

exactly the process of shaping a certain subjectivity is ultimately designed, carried out and 

perceived. In the volume mentioned above, Silja Graupe addresses precisely this issue of the 

modus operandi of subjectivation or, as she calls it, of influencing processes. She shows that 

in the introductory chapters of the textbooks by Mankiw/Taylor and Samuelson/Nordhaus 

                                                           
6
 This is one possible explanation for the fact, that eminent economics textbook literature does not cover 

important facets of the real world, such as economic crises (Kapeller/Ötsch 2010), or only covers them 
in a paradigmatically pre-determined way (Liu et al., 2019 with reference to climate change).  
7
 An in-depth analysis of the process of the creation of the first 10 editions of Samuelson's textbook 

suggests that political considerations had an important influence on the development of the book 
(Giraud, 2014). 
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alone, over ten linguistic techniques known to the cognitive sciences are implemented, all of 

which have in common the ability to fundamentally change the emotionality, personality and 

value base of the readers exposed to them (Graupe, 2017: Section 4.1; see also Graupe & 

Steffestun 2018). The fact that at least Mankiw & Taylor (2014, p. 17) have some knowledge 

of the kind of effect of their textbook has is suggested by their didactic orientation towards so 

called ñthreshold conceptsò by Meyer and Land, who characterize the potential impact of such 

concepts as follows: 

 

ñWe would argue further that as students acquire threshold concepts, and 

extend their use of language in relation to these concepts, there occurs also a 

shift in the learnerôs subjectivity, a repositioning of the self.ñ (Meyer & Land, 

2005, p. 374). 

 

ñThe shift in perspective may lead to a transformation of personal identity, a 

reconstruction of subjectivity. In such instances a transformed perspective is 

likely to involve an affective component ï a shift in values, feeling or attitudeò 

(Meyer & Land, 2003, p. 4). 

 

Although these remarkably overt references and the findings of Graupe suggest that the 

didactical editing of the textbook has undergone an exact weighing against the background of 

their persuasive potential, it seems important to me at this point to stress that intentionality on 

the part of textbook authors is by no means necessary for (economic) education to have a 

productive effect in the above-mentioned sense. If students are primarily informed rather than 

educated, it certainly helps the underlying subjectivation process if it is not consciously being 

addressed or recognized. In this sense, also teachers, faculties or publishers can assume the 

role of recipients of information (of curricula, PowerPoint slide sets, material to be dealt with) 

and thus pick up and promote what is currently given, normal, dominant.
8
 An already 

established discursive power in terms of content and structure can thus be consolidated and 

expanded without conscious decisions by individual discourse participants. 

 

This brings us to the adjective in the title of this essay. In my opinion, the knowledge 

conveyed in economic textbooks can be described as ñputativeò if the concept of knowledge is 

to contain a certain essence of consciousness; strictly speaking, a consciousness of process 

regarding the genesis and thus also the limits of the known. Such a processual awareness 

existed in the context of knowledge production in the 19
th
 century. Cognitive processes were 

closely observed and controlled in order to attain pure, objective knowledge. This consciously 

controlled quality of knowledge is lost in the moment it is elevated to the status of an ñeternal 

truthò and becomes, as it were, a blueprint for the creation of the world. The actors in this 

process ī in this case students ī usually have no awareness of the process in which they are 

involved when learning ñeternal truthsò. The textbooks examined here, at least, do not contain 

any possibilities with which they can enlighten themselves about or distance themselves from 

the peculiarities of a productive understanding of knowledge. In this way, students take part in 

a process they are not able to understand. Luckily, as recent empirical subjectivation research 

finds, students do not take their teachersô stories for granted at all but rather develop creative 

ways in dealing with a curriculum that does not serve their original interests (Pühringer & 

Bäuerle, 2019). Nevertheless, a risk of abandoning their own will by accepting a will that is 

initially foreign to them remains. And this is precisely what the specific intention of the ñwill to 

                                                           
8
 Sociology of science attests, that economics in particular has a strong tendency towards such self-

referential, academic modes of reproduction that amplify the same signal (Maeße, 2013). 
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powerò entails: ñThe will which aims at power and which acts in power seeks the will of others 

as a counterpart. The former aims at overcoming the latter as willò (Gerhardt, 1996, p. 25; my 

translation). At the threshold of this overcoming lie the ñeternal truths of economicsò, which at 

the moment of their acceptance and reproduction allow individuals to emerge as economic 

subjects. 

 

Figure 5 Hierarchy of will and knowledge of contemporary economic theory formation based 

on Mirowski & Nik-Khah (2017) 

 

 
 

 

8. Conclusion  

 

The will and knowledge of early neoclassical economists, according to the thesis developed 

here, was epistemic in nature. Early neoclassical knowledge was the result of an epistemic 

process executed on the basis of conscious decisions.
9
 The driver of this epistemic process 

was the ñwill to willlessnessò on the part of the scientific subject, which formed itself according 

to the epistemic virtue at hand ī right up to its own self-banishment from the cognitive 

process. Subjectivity was considered a disturbance in the realization of the epistemic virtue of 

objectivity. On the other hand, the knowledge of important contemporary economic textbooks, 

such as those quoted here, must be systematically distinguished from epistemic processes. 

The knowledge contained in them is not the result of an epistemic process, but an imperative 

blueprint for the production of economic subjectivity among readers. (Economic) subjectivity 

thus no longer appears as a danger to (objective) knowledge, but as a continuous imperative 

in a market-shaped world. 

 

Nevertheless, as the present essay suggests, with the study of the history of economics, as 

well as with the theoretical penetration of its epistemological preconditions, there exist ways 

and means to break through the boundaries of this understanding of knowledge as well as 

through those of objective, apparently selfless modes of knowledge. This study can show that 

the formation of this or that understanding of knowledge is based on decisions that are by no 

means already decided, but can be judged and made again and again by people. This 

freedom cannot be deprived of the human will and is a constitutive cornerstone of 

enlightenment. And this freedom can certainly not only be practiced in order to alter economic 

thinking, but in order to transform collective economic action in a willful, conscious manner. 

To see the self-declared truths of economists as one of the major threats to enlightened, 

critical sociality and individuality will be crucial in the sense of preserving and strengthening 

the latter, because: 

 

ñThe truth, as conceived by modern economists, has not set anyone free. 

Instead, it brought about the death of the Kantian subject, and a subsequent 

                                                           
9
 Of course, this does not mean that the decisions automatically led to epistemic processes fulfilling the 

self-declared criteria, norms or ñvirtuesò (cf. Mirowski, 1989, pp. 229-31, 272-74). 
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lifeworld hollowed out the humanist concerns that many people mistakenly 

think are heart and soul of a science of economics.ò (Mirowski & Nik-Khah, 

2017, p. 2). 

 

With a strengthening of this kind of willful judgement in economic education, perhaps 

economists could again contribute to an awareness of forms of knowledge of the economic, 

which not least enable for a responsible shaping of social processes in a time driven by 

manifold crises. 
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Introduction  

 

There is no doubt that the climate change and the unequal distribution of income (and wealth) 

are the two major problems of our time with tragic consequences if we fail to deal with them in 

time and in the right way. However, the general public is either not interested or not informed 

or feels powerless and therefore indifferent and inactive. In recent worldwide demonstrations 

it is estimated that four million people participated which is only one in two thousand and, 

among the young generation, two in a thousand. 

 

Scientists, and among them economists and ecologists, predict that  in the next decades, if 

we remain inactive, dramatic changes with tragic consequences, such as natural 

catastrophes, famines, wars, local conflicts, social unrest and even extinction of the human 

race within the next one hundred years (Fenner, reported by Firth, 2010) will take place. The 

ideas suggested by economists and ecologists to cope with the two problems mentioned 

above have usually been grouped in four action plans, namely New Economics, Green 

Growth, Degrowth and Steady State Economy. Sometimes they are referred to as theories or 

hypotheses but these are misnomers because they refer to the future and they cannot be 

tested empirically. 

 

The purpose of this paper is to comment on the above policy plans, to defend the steady state 

economy (SSE) proposal and suggest a variation of it that will make the implied policy plan 

more viable. It is intended as a constructive contribution to Herman Dalyôs perspective by 

introducing in the steady state economy the condition of population stability at the optimal 

size. 

 

 

Causes and cures of the environmental problem  

 

The obvious cause of environmental degradation and of climate change, specifically, is the 

growth of GDP. The root cause behind GDP growth is, according to some writers, a fixation 

with economic growth and a generalized culture of greed for higher profits and higher 

consumption levels. Other writers repeat the Marxian thesis that growth is the essence of the 

capitalist system and growth is simply unavoidable as long as the capitalist organization of 

society remains dominant.  Another ñcauseò of the problem is, by implication, the inability of 

technological innovations or of their application to production to proceed fast enough and to 

make possible a relative or absolute decoupling of production and resource use. 

 

 A summary index of the environmental condition of our planet is the difference between 

biocapacity (BC) and the ecological footprint (EF). Table 1 presents these differences for 

every fifth year for the 1961-2015 period. The last year of ecological equilibrium, i.e. BC=EF, 

was 1969 (not shown). From 1970 on the difference is increasing and in 2015 the ecological 

footprint exceeds biocapacity by 68%. Also presented on Table 1 are the world population 

(Pop), the gross world product (GWP) and gross world product per capita. Population and 
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gross world product both increase monotonically and so does GWP per capita. Comparison of 

GWP with (BC-EF) shows that the two variables are very closely connected. As GWP grows 

the gap between biocapacity and ecological footprint increases. Also the increase of per 

capita GWP is closely related to the increasing ecological deficit.
1
   

 

Table 1  Population, Gross world product, Ecological footprint, and Biocapacity, 1961-2015. 

 

Year Population 
(mil)  

GWP (bn 
USD) 

GWP/Population 
(000 USD) 

Ecological 
footprint 
(mil ha)  

Biocapacity 
(mil ha)  

Biocapacity ï 
Ecological 
Footprint  

1961 3075 11683 3800 7035 9611 2576 

1965 3325 14609 4394 8155 9736 1581 

1970 3685 19040 5167 10052 9992 ï60 

1975 4066 23004 5657 11098 10117 ï981 

1980 4437 27840 6274 12284 10336 ï1948 

1985 4843 31662 6538 12778 10752 ï2026 

1990 5285 37887 7169 14221 11056 ï3165 

1995 5710 42198 7390 14716 11173 ï3543 

2000 6198 49999 8172 15749 11484 ï4265 

2005 6517 58108 8196 18001 11691 ï6310 

2010 6956 65955 9516 19862 11938 ï7924 

2015 7380 73590 9972 20504 12148 ï8356 

Sources: (a) World Bank, GDP in 2010 US$. (b) Global Footprint Network.  

 

The negative relationship between the ecological surplus, i.e. the difference between 

biocapacity and ecological footprint, is shown in Figure 1. It shows very clearly that every 

increase in gross world product as a result of population growth or of per capita consumption 

or both increases the ecological deficit. It also indicates how difficult it is to decouple 

production from the use of resources.  

 

Figure 2 shows the relationship between gross world product and bicapacity. Large increases 

in production are associated with very small increases in biocapacity and this implies that 

modern technologies are much more efficient in the production of commodities than in raising 

the productivity of resources. It can be interpreted as a practical refutation of the idea that 

resources are made, not given. 

 

 

                                                           
1
 Various publications, such as those of the Intergovernmental Panel on Climate Change (IPCC) and the 

World Meteorological Organization (WMO), contain very frightening detailed reports about the present 
condition of the Earth. 
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Figure 1  

 

 
 

 

Figure 2  

 

 
 

Depending on their interpretation of the cause of the problem various  schools of thought 

have been developed that come under various names, such as Green New Deal, Green 

Growth, New Economics, Degrowrh, Ecomodernists, new Socialism, the Simpler Way, and 

various action plans or policies have been proposed to minimize the negative impact of 

producing GDP with or without growth. These proposals include the following:
2
 reduction of 

fossil fuels, limits on carbon emissions, downscaling affluent economies and material flows, 

home and commercial insulation, renewable heating, private and public investment to secure 

a clean economy, decoupling GDP from resource use relative or absolutely, reducing work 

                                                           
2
 There is a voluminous literature on these issues but a feeling of what is involved can be obtained by 

consulting the following: NEF(2019), Jackson (2009),  Kallis (2011), Kallis, Kerschner and Martinez-Alier 
(2012), Latouche (2009), Trainer and Alexander (2019) , Foster, Clark and York (2011) 
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hours and sharing available jobs, changing the monetary system, zero interest rates, 

communal management of resources, a ñsimpler wayò society involving renewal energy and 

localized production, getting rid of market forces and finally transforming the capitalist system 

to a socialist one.     

 

Some of these policy suggestions are consistent with others, some are contradictory, some 

are very imaginative but unrealistic and some imply very drastic changes that are unlikely to 

be adopted within a reasonable time period. Some of these policies are obviously promising, 

e.g. house insulation, but others do not seem to make sense within the existing institutional 

framework, e.g. zero interest rates. One of them, the green growth suggestion, is not 

supported by the available empirical evidence (Hickel and Kallis, 2019). 

 

It is recognized that some policies, particularly those associated with the degrowth agenda, 

will cause fierce opposition by powerful interests which will use their political power to repeal 

serious reforms. But according to Kallis (2011, 2015) degrowth is not just a policy, it is rather 

a political alternative that seeks popular support for radical changes. Thus, the advocates of 

degrowth see the solution of the environmental problems in a major restructuring of the 

socioeconomic system and in that respect degrowth resembles the socialist point of view that 

the cure of all problems is to be found in a socialist transformation of society. 

 

 

The elephant in the living room  

 

What is really surprising with the studies mentioned above (and of course with many others) 

is that they fail to see the protagonist of the environmental drama of our time, i.e. they fail to 

see or refuse to admit the effect of the world population growth. They do not see the elephant 

in the room or, for some reason, they do not want to talk about it.
3
 

 

There are at least three studies using different methods that have come to a similar 

conclusion, namely that if everyone on the Earth is to have a decent living standard the world 

population should be reduced to around three billion, i.e. to forty percent of its present size 

(Daily et al., 1994; Pimentel et al., 1994; Lianos, 2013; Lianos and Pseiridis, 2015). 

Independently of the exact size of optimal population most scientists would agree that 

humanity has in its hands, to use Ehrlichôs title, a population bomb. However, politicians and 

governments never refer to overpopulation and instead of promoting the idea for population 

reduction they encourage its growth by providing moral support and material subsidies for the 

third and fourth child. The same is true for religious leaders. Also, there is an unjustified 

feeling among the general public that population control and reduction is something wicked, 

and therefore whoever suggest measures in favor of small family size becomes immediately 

unpopular. Even some academic circles that should not be uninformed show a blatant 

prejudice against arguments for population reduction.
4
 

 

 

                                                           
3
 Of course, there are many studies, particularly those who examine environmental problems in relation 

to ecological Kuznets curve, where population is the central factor. See, for example, Galeotti et al. 
(2011), Casey and Galor (2017). 
4
 On a personal note, three academic journals that  have ñpopulationò on their titles  turned down a 

paper of mine in which I was arguing for population reduction without bothering to send it out for peer 
review because, as the editors said, the subject of my paper, i.e. population, was outside the scope of 
their journals!.    
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The steady state economy  

 

In the steady state economy (SSE) model population becomes a central factor by been 

required to remain constant. The best known advocate of SSE is Herman Daly who defines 

the steady-state economy  

 

ñas an economy with constant population and constant stock of capital, 

maintained by a low rate of throughput that is within the regenerative and 

assimilative capacities of the ecosystem. This means low birth equal to low 

death rates, and low production equal to low depreciation ratesé. 

Alternatively, and more operationally, we might define the SSE in terms of a 

constant flow of throughput at a sustainable (low) level, with population and 

capital stock free to adjust to whatever size can be maintained by the 

constant throughput that begins with depletion of low-entropy resources and 

ends with pollution by high-entropy wastesò (Daly, 2008). 

 

Before Daly, Kenneth Boulding (1964) introduced the Green Stamp Plan in order to control 

population growth. According to this plan every boy and girl is given 110 stamps which can be 

sold and bought in the market and thus demand and supply will check population and bring 

equilibrium. This plan is devised to keep population constant at a time when the world 

population was approximate 3.3 billion, that is, 56% less than its present size. Of course, the 

idea of the SSE is much older and can found in the works of Plato (Laws) and Aristotle 

(Politics). Both philosophers present well defined models of a sustainable city given the 

available territory (that is, the equivalent of resources for that time) and adjustment of 

population so that citizens can enjoy an acceptable standard of living that can be sustained 

(Lianos, 2016). Also, J. S. Mill (1970) devoted a chapter on the stationary economy. 

 

It should be noted that in the above quotation, Daly actually gives two definitions of the SSE. 

In the first, population and capital are constant. In the second, it is the flow of throughput 

which is constant at a sustainable level and population and capital are free to change. The 

two definitions imply different consequences for the standard of living people can enjoy. If 

population is kept constant, improvements in productivity will allow higher per capita income 

whereas the constant flow of throughput may allow bigger population size with a constant per 

capita income.  However, in both cases population controls will be necessary. 

 

The above definitions are not without problems. In the first definition population and capital 

are required to be constant. However, in a market economy investment (and therefore capital) 

is determined by market forces and population change is mainly the result of private decisions 

within families. How can they be kept constant and in the proper proportion except in a 

command economy? In the second definition, how will it be decided what is the sustainable 

throughput and if that can be estimated, how is it to be realized in a market economy?  Also, 

what is the proper population size for that level of throughput?  It seems to me that Dalyôs 

model of a SSE is not realistic except in a command economy (see also Smith, 2010 and 

Trainer, 2016). In the context of a market economy, the problem of Dalyôs model of SSE is 

that it does not have enough constant parameters and thus it remains undefined.  Regardless 

of the way Daly defines it, the SSE does have a realistic version, as shown in the next 

section.   

 

Also, Daly seems to believe that a SSE will necessarily suffer from unemployment. This 

follows from his question ñIf we must stop aggregate growth because it is uneconomic, then 
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how do we deal with poverty in the SSE?ò (Daly, 2008, p.4). His answer is redistribution by 

putting limits to minimum and maximum incomes. If population is constant there is no need for 

growth for the purpose of absorbing the increasing labor force. There is no economic 

argument on the basis of which a SSE will suffer from unemployment just because it is a 

steady-state. However, unemployment may result from changes in technology or in 

consumersô tastes that change the structure of demand and require transfers of labor and 

resources from one industry to the other. Also, the type of redistribution suggested is 

questionable. A limit on maximum income would create problems of economic motivation and 

of bureaucracy. It would also keep the minimum limit low. Redistribution of income can take 

place through a system of taxes and subsidies and other means depending on the 

inventiveness of the government. 

 

One major point in Dalyôs list of ten-point policy summary is that ñthe SSE could benefit from a 

move away from our fractional reserve banking system toward 100% reserve requirements. 

His slogan is ñNationalize money, not banksò (2017). This can be achieved by treating 

differently demand deposits from time deposits. For demand deposits the reserve 

requirements would be 100%. In this case, however, consumers and business would deposit 

money only for security and for their transactions. Also, the banks would have to charge a fee 

and this would be their only source of revenues from accepting and handling demand 

deposits and this may discourage people to deposit. In the case of time deposits (savings 

accounts), according to Daly, there would be no required reserve and all savings can be 

loaned to potential borrowers. The banks will profit from the difference between the interest 

rate paid by borrowers and received by savers. Now, banks would bring together savers and 

borrowers but they cannot change the money supply and the risk of financial crisis 

disappears. This suggestion is not without problems. There are two important cases where 

Dalyôs suggestion appears to be too restrictive. One case has to do with the time structure of 

time deposits that may not coincide with that of the demand from borrowers. In this case the 

banking system will leave borrowers unsatisfied while time deposits are resting within the 

banks. The other important case is the inability of the system to finance new firms. In a 

capitalist steady-state economy there will certainly be changes in consumersô tastes, new 

products will be introduced and new technologies will be applied to production. Therefore, 

new firms will be created and old ones will disappear. A banking system with 100% reserve 

requirement will make difficult the financing of new firms. The stability of the financial system 

can be protected by other means without sacrificing the advantages of fractional reserves. 

 

Daly offers a few other policy suggestions that might improve the existing situation in many 

countries. However, they do not define a steady-state economy. The heart of the matter is the 

size of population that needs to be determined at a level that would be in harmony with 

ecological balance.  This raises the question of what is the optimal population size and, if it 

can be determined, how can it be achieved. 

 

 

Steady state economy with optimal population size  

 

The steady state economy with optimal population (SSEOP) can be presented by splitting the 

analysis in two sections and examining first the transition period and then the final state. 
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The transition period  

 

In the transition period two constant parameters are involved, the maximum GDP (Y*) 

compatible with ecological equilibrium and a socially accepted standard of living (SL*). In 

reality these two quantities are variables but for a given point in time they can be assumed 

constant, and for the purpose of analysis constant at their present values. 

 

The maximum GDP can be estimated using the data for the ecological footprint and the 

biocapacity of the planet. The acceptable standard of living requires a consensus that may be 

difficult to be universally accepted. But reasonable and informed people can easily agree on a 

level of income that allows a comfortable living, as for example the level of income enjoyed by 

the average citizen of the less developed European countries. On the basis of 2015 data, if 

the ecological footprint were to be equal to biocapacity the gross world product (Y*) should be 

43.4 trillion US$ instead of 73,6 trillion. Accepting an average GDP per capita of 15 thousand 

which is approximately that of the less wealthy countries of Europe gives an optimal 

population of 2.89 bl. The reduction of population to sustainable level may take several 

generations depending on the annual rate of reduction. One cannot escape the conclusion 

that humanity has come to a very critical stage where tough decisions must be taken. 

 

When the optimal population has been reached and the transition period has ended the size 

of population should become the constant parameter and all other elements of the model 

become variables and may be free to change depending on the rate and the type of 

technological change, and the changes in consumer preferences, on the condition that 

ecological equilibrium is observed.  

 

The transition period to the SSE will not be a walk in the Athenian Agora or in the gardens of 

Versailles. It will raise serious problems and it will necessitate inventing proper government 

policies. The problems related to the reduction of aggregate effective demand and to the 

viability of pension funds (public and private) because of changing age structure of the 

population are often cited as the most obvious.
5
 But it is better to face difficult problem that 

can be solved, even in less than perfect ways, than let the present tendencies destroy the 

ecosystem and undermine the well-being of the now younger and the future generations. 

 

It is worth noting that the transition to SSE does not need to reduce per capita GDP if 

population reduces faster than GDP. Thus the effects of degrowth in terms of declining GDP 

may not have the effect of lowering per capita welfare. 

 

The steady state economy in equilibrium       

 

When the transition period comes to an end, the economy can be said to be in equilibrium 

with optimal population, a satisfactory standard of living and ecological equilibrium. As soon 

as that situation is reached, the SSE requires only two restrictions, namely the size of 

population to remain constant and ecological equilibrium to be observed. Technological 

advances that increase the productivity of inputs, including labor, without harming the 

environment may lead to higher production and thus to a higher standard of living or in more 

leisure. Also changes in peopleôs preferences may increase the standard of living if the 

structure of demand favors commodities and services for the production of which fewer 

                                                           
5
 For a recent review of the problems and benefits of population decline see Gotmark et al., 2018. 
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resources are needed. In general, as long as population remains constant, all disturbances 

causing disequilibrium will be self-adjusting. 

 

The brief description of the SSEOP given above raises two difficult questions. First, how 

population can be reduced so drastically during the transition period? Second, how will the 

economy function after reaching the equilibrium position, or, as the question is often put, is 

the steady state economy a socialist or a capitalist economy? This question is often stated in 

the form: can a SSE be capitalist?  

 

 

How can popula tion be reduced ? 

 

From the ancient times to the present several ways have been suggested for population 

control including moral abstinence, guidance to the young, delaying marriages, availability of 

contraceptives, abortions by consent, voluntary sterilization, economic incentives and 

disincentives, and coercion. The fact is, however, that these methods to the extent they were 

applied they have not given the expected results. Actually, in some countries incentives have 

been given for population growth rather than reduction. It is often suggested (e.g. Conly, 

2016) that education and economic incentives may be effective. However, as was mentioned 

before, there are powerful interests (Churches, the military, politicians, etc.) that favor 

population growth and therefore attempts to reduce the size of population will meet fierce 

resistance.  

 

Another way for reducing world population (very unlikely to be adopted at the present time but 

when the disastrous effects of population growth become more apparent may become 

necessary) is by monetizing the problem and creating a market for human reproduction rights. 

One model for implementing such a program can be described as follows.
6
  

 

Every couple is given three shares by the government, with each share giving 

the right to give birth to half a child. Each share represents the right of the 

couple to participate in the creation of the next generation and all couples 

have the same rights. 

 

These rights are tradable in the world market. Thus, a couple in Canada that 

wishes to have two children can buy one share from a couple in China. 

Similarly, a couple that wishes to have three children would have to buy three 

shares etc. If all couples wish to have two children no trade will take place 

and therefore the one-and-a-half policy becomes in practice one-child policy. 

However, it is certain that there will be people in all countries that would be 

willing to buy and others than would willing to sell shares. Thus, the one-and-

a-half child program will at the same time become a program of income 

transfers probably from relatively rich people to relatively poor, within each 

country and between countries. 

 

This plan has two advantages and one important disadvantage. The advantages are that 

essentially it would be cost free and it treats everybody equally. The disadvantage is that it is 

coercive. Of course, controlling the family size in this way violates a basic human right. Many 

people would be very skeptical about introducing laws that forces families to reduce the 

                                                           
6
 For a more extensive exposition see Lianos (2017; 2018). 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386


real -world economics  review , issue no. 91 
subscribe for free 

 

78 

number of their offspring. For example, Conly (2016), who rejects the claim that people have 

a fundamental right to have as many children as they want, refuses to accept enforcements 

on the number of people that a family may have. However, the offence of this violation should 

be weighed against the alternatives. There is, also, an intergenerational social justice issue 

involved in this discussion. By forcing people to have less children that than they might want 

to have will certainly reduce the level of utility (happiness) they enjoy. However, if they are 

allowed to have as many children as they want, the level of utility of the future generations will 

be much lower given the limited resources that would be available to them just because the 

present generation contributes to overpopulation. In a real sense, the present generation by 

its numbers and its consumption habits is using resources that will be lost for the future 

generations. This is no different from the act of a thief who steals corn from the barn of a 

neighbor. Although freedom is a fundamental right the thief is imprisoned. One might say that 

the comparison is not valid because the present generation has no intension of stealing 

resources from the future generations or harming the natural environment and therefore there 

is no deceit involved. This defense is not convincing because it is difficult now to find people 

that are not aware of the critical situation to which the Earth has been brought because of 

overpopulation. Finally, it should be pointed out that a policy or a rule, if applied generally, is 

not conceived by the public as a coercive restriction. We do not feel that our freedom of 

choice is violated when we are required by law to enroll our children to school or to drive on 

one side of the road or even to fight in a war and be forced to kill.  

 

In defense of this plan I would like to quote J. S. Millôs ñvery simple principleò that ñthe sole 

end for which mankind are warranted individually or collectively in interfering with the liberty of 

action of any other member is self-protection. That the only purpose for which power can be 

rightfully exercised over any member of a civilized community, against his will, is to prevent 

harm to othersò (Mill, 1961). It is clear from the analysis presented is this paper that the sole 

purpose of the one-and-a-half child policy is to prevent the present generation from harming 

the next ones.   

 

In the history of the world, social problems have been solved or were limited to manageable 

proportions by command rules, by economic incentives, and by a combination of both. Of 

course, monetizing a problem will not necessarily lead to the best solution, but a second-best 

solution is often better than letting things run their own course. Under the present 

circumstances, if population growth is left unchecked Parfitôs repugnant conclusion will 

certainly be reached. Our suggestion for the one-and-a-half child policy is a combination of 

command and economics that also allows some choice.  

 

 

Can a steady state economy be a capitalist  economy?  

 

This question has been asked recently by Richard Smith (2016) in a critique of Dalyôs version 

of steady state economy and his answer is in the negative. His answer is based on a brief 

analysis of three basic characteristics of capitalism. First, the producers are dependent on the 

market. Second, competition is the motor of economic development. Third, ñgrow or dieò is a 

law of survival in the marketplace. In short, he concludes that ñthe growth imperative is 

virtually a law of nature, built-into any conceivable capitalism. Corporations have no choice 

but to seek to growò (p. 31).  He ends his paper with a dramatic appeal: ñItôs time to abandon 

the fantasy of a steady state economy, go back to the drawing boards and come up with a 

real ñnew macroeconomic modelò, a practical, workable post-capitalist ecological economy, 

an economy by the people, for the people, that is geared to production for need,  not for profit. 
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ñSocialism?ò, ñEconomic democracy?ò Call it what you like. But what other choice do we 

have? Either we save capitalism or we save ourselves. We canôt save bothò (p. 42). 

 

It seems to me that Smith and many other authors who argue in a similar way are right in 

saying that in capitalism firms must grow in order to avoid the danger of being forced out of 

the market by competitors. The need to grow and survive makes profit maximization an 

economic law.  However, they neglect the factors that make profits possible. In brief, profits 

are the result of three factors: (1) Technological advances and applications in the production 

process and/or management that give an advantage over competitors, (2) extension of the 

market because of exports or changes consumersô taste or increasing population, and (3) 

abundant labor supply that allows, in Marxian terminology, the extraction of surplus value. 

 

The core of the capitalist system is labor exploitation and the extraction of surplus value. 

Exploitation and surplus value are uniquely related to abundant labor supplies. Capitalists, 

more than politicians, religious leaders and the military, want an increasing labor supply that 

will be exploited to produce surplus value and at the same time extend the market. The huge 

migration flows from relatively poor European countries to USA, Canada, Australia and the 

European North during the twentieth century, provide evidence for the need of capitalism for 

labor supply and hence for increasing population. Jason Hickelôs (2019) ñscarcity machineò 

actually provides examples of some instances (as the enclosures in England and the 

European colonization of Africa) where people were artificially deprived of their means of 

subsistence and they were forced to supply their labor to capitalist enterprises for low wages. 

 

The argument I am going to present is intended to show that a steady stare economy with 

constant population can be capitalist. Suppose that the long run equilibrium of the economy is 

reached, that is, GDP is at the level that guaranties ecological equilibrium and population is 

constant at a level that, given the technology of production, is just sufficient to produced GDP. 

In a steady state economy the wage rate and the profit rate are negatively related. A higher 

(lower) wage rate means a lower (higher) profit rate. If the profit rate is zero and technology 

and consumer tastes remain constant, capitalists will receive their normal profit, i.e. profits 

which are just sufficient to induce them to remain in the industry. In this case, wages are at 

the maximum that can be attained in a capitalist economy. Capital owners will cover their 

costs, replace depreciated capital and receive their normal profit. 

 

If profits are positive or if there are opportunities for positive profits (because of technological 

progress or shifts in consumer preferences) capitalists will try to exploit these opportunities, 

but this at the same time will raise the demand for labor and, given that population (and 

therefore labor supply) is constant, wages will increase and the expected profits will fall. At 

the new equilibrium, profits will fall to their normal level and wages will increase to the 

maximum attainable level. Consequently, an obvious and important byproduct of this process 

will be a huge improvement in the distribution of income.  

 

The story I am reciting may be seen as a typical textbook perfect competition model. That is 

true, but holding population as a constant parameter gives drastically different results. This is 

an important result that partly explains why many economists do not discuss population 

constancy or reduction even in the face of the threat of environmental catastrophe. Also, it 

explains the pro-natalist culture that has been promoted throughout the world
7
.   

 

                                                           
7
 It is not implied that this is the only factor that contribute to population growth. 

http://www.paecon.net/PAEReview/issue91/whole91.pdf
http://www.feedblitz.com/f/f.fbz?Sub=332386


real -world economics  review , issue no. 91 
subscribe for free 

 

80 

Can a steady state economy be a socialist economy?  

 

In principle, a steady state economy with optimal population can certainly be a socialist 

economy. However, an exact model of such an economy cannot be specified because it is not 

always clear how a socialist economy is defined. If a socialist economy is defined as one with 

private capital ownership but with an extensive public welfare system, the answer is in the 

positive and in fact a plan for population reduction has more chances to be materialized than 

in the capitalist economy. If a socialist economy is defined as a command economy, that is an 

economy whose structure and activities are decided by a central planner, the steady state 

economy would be much easier to implement but at the expense of individual liberties, 

depending on the administrative powers of the central planner. 

 

 

The steady state economy in other socioeconomic systems  

 

The growing ecological problems and the increasing economic inequalities worldwide have 

led to a search for alternative ways of organizing society. Terms like ñEconomic Democracyò 

(Smith, 2010, p. 41), ñDirect and Popular Democracyò (Kallis, 2015, p. 4), are often used but 

their contend is not specified. The same is true for ñThe Simpler Wayò that suggests ña small 

scale, highly self-sufficient, self- governing and primarily collectivist local economyò (Trainer, 

2016, p.62), and also for the ñRadical Ecological Democracyò that suggest ñcollectives and 

communities at the center of governance and economyò (Kothari, 2014).  

 

It is difficult to see if these suggestions lead to viable and efficient alternative ways of social 

organization but no foreseeable factor should prevent these alternatives from achieving a 

steady state economy status.  

 

 

Conclusion  

 

All the environmental problems created by the human activities are wholly and solely related 

to the increase of the world GDP. With given technology and consumer preferences, any 

improvement in the condition of the environment has to come from a reduction of GDP. This 

is undeniable and is the basis on which the degrowth literature as well as that of the steady 

state economy are based. The degrowth approach begins with a reduction in GDP ignoring 

the fact that this will immediately reduce per capita income if population remains constant or if 

it reduces relatively slowly. Thus, degrowth goes hand in hand with a reduction of welfare. In 

contrast, the steady state economy suggestion begins with a reduction in the size of world 

population which will in turn reduce GDP but not per capita income. The criticism that a 

steady state economy cannot be a capitalist economy does not seem to be valid.  In fact, the 

argument made above is that the steady state economy is compatible with a variety of social 

systems.  

 

 

Prospects for the future  

 

Given the size and the urgency of the environmental problems (of which the climate change 

seems to be the most threatening), it is reasonable for practical men to ask what are the 

prospects for the future. The evidence from the recent past suggests that policies for GDP 

reduction or stability in a world scale are very unlikely to be adopted in the near future. Any 
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government that attempts to follow or simply suggests such policies will fall the next day. 

Policies for population reduction may be a little less unpopular in some countries but they are 

also unlikely to be seriously considered. At present, there is no reason to have any ray of 

hope for a better future, no reason to be optimistic. 

The only hope we can have is a Deus ex machina or rather a Deus ex technologia. If we can 

have enough solar, wind and nuclear energy within a reasonable time period the disastrous 

climate change may be avoided. However, although that will be a relief it will not solve the 

scarcity problem. Growing GDP to allow a growing standard of living of a growing world 

population will very soon reach the limits of resource availability. In fact, we are already at that 

stage. 
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Over 500 astronauts have had the privilege of observing Earth from space, and some have 

reported what must be acknowledged as a new ñworldviewò of human existence in its physical 

environment. Fresh application of what we know in science to the overview of human activity 

gives revolutionary insights. The Earthôs ecosystems existed before and without humans.  

The water cycle and carbon cycle operate naturally. White (2014) has observed that the 

astronautsô ñOverview Effectò of the dynamic natural exchanges is humbling and mind 

changing. It raises the thought that it is merely the human-generated activity observed as an 

extra overlay which can be subjected to economic analysis.  

 

A modern Copernican view of economics is that not man and money are the center of the 

world, but that the textbook macroeconomic cycle of goods and services produced and 

consumed is a mere cog in the global carbon cycle. Modern science can now view the planet 

as a materially finite complex set of ecosystems, take stock of the key elements ï carbon, 

oxygen and hydrogen ï and garner a pragmatic picture of wellbeing. Much clearer and a quite 

different perspective from the self-centered presumption set out in The Wealth of Nations.  

 

 

Money is a moving measuring stick  

 

There is a rising crescendo of disbelief among commentators from many fields on the value of 

National Accounts and the failures of economics to reflect or encourage what is good for 

wellbeing.
1
 The ñPò for ñProductionò in the GDP originally assumed that goods and services 

would be paid for by consumers who had done their own productive work elsewhere in the 

macroeconomic cycle. But now that circle has gone pear-shaped into a pyramid of debt. 

Stimulus favors the rich. $5 in Harlem has to go further than $5 in The Hamptons.  

 

The concept of the flows of economic produce, measured in money (Quesnay, 1758) 

preceded scienceôs discovery of atoms (Dalton, 1802), entropy (Carnot, 1824) physical work 

(Coriolis, 1826), and the quantification of energy (Joule, 1848). Because of the precedence of 

economics over science, money has become the default object of attention, with strategies of 

manipulating money rather than producing and consuming goods and services. Now 

economic decisions are made that are unhinged from the material world they are supposed to 

represent. Analogous to Platoôs cave allegory, money is the mere (distorted and enlarged) 

shadow of actual reality. And as material reality depreciates, the shadows cast are being 

made bigger and given hyperbolic interpretations by financial gurus scanning the swirls of 

indicators for positive signs.  

 

It is crucial to correcting current misunderstandings to expose the physical reality ï to set it 

out in the open. In line with Platoôs prediction, accountants will fail to recognize real 

                                                           
1
 http://www.thesolutionsjournal.com/node/237446. 
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commodities without the shadows they projected, but scientists can assess the real state of 

the physical economy in the context of the Earthôs natural operating systems. 

 

 

Carbon economy and carbon cycle  

 

Human activity takes place in a space that is oddly shaped and seemed beyond relevance, if 

not comprehension to the early economists. The planetôs biosphere is a volume comparable 

in shape to an apple skin ï a layer limited to some kilometers above and below sea level ï 

and for all practical purposes of economic analysis has no imports of goods or exports of 

waste. Oxygen and hydrogen are by far the main 2 elements and carbon holds to key to life 

and economy, trading its bonds with hydrogen for new bonds with oxygen, driving metabolism 

and motion and economic production.  

 

To simulate what we know of land, sea and air, an aquarium-style prism serves well, simply 

acknowledging it is not to scale, and does not feature the circulation of sea and air around the 

globe. This is the model adopted by the UN Intergovernmental Panel on Climate Change.
2
 

The UNIPCC measures flows of carbon. The 2 main natural flows are the ocean-atmosphere 

gas exchange and the photosynthesis / respiration on land.  

 

This natural carbon cycle is harnessed by humans to drive their circular economy of 

production and consumption. There is an insightful way set out by Yang and Zhang (2016), 

not using carbon atoms, but carbonôs chemical bond exchange from hydrogen to oxygen. 

There is a realization that the circulatory systems of Earth can be harnessed and the human 

economy has been a small spinoff, with for many thousands of years up to 1750, the carbon 

bond trading by humans mainly only from organic carbon ï carbohydrates, proteins and 

various forms of biomass. The industrial revolution seemed to introduce totally new 

technologies but the driving force of economic activity remained the carbon for oxygen trade. 

Adopting this perspective, the global carbon cycle and the circular flow of what economists 

think of as production and consumption can be fitted on the same page with the same units. 

The global economy exchanges carbon for oxygen and can be accounted on a yearly basis. A 

summary, lumping land and ocean transactions together, is presented in Figure 1.  

 

Although IPCC researchers are on the right track counting carbon atoms, it is more useful to 

identify carbon atomsô in chemical bonds. Different fuels and different technologies use 

carbon atoms differently, and a more accurate picture is given by considering carbon as a 

catalyst and accounting for the number of bonds broken in oxygen molecules.  

 

 

ñWorkò in physics and economics 

 

It is a useful, pertinent question to inquire, what do people on Earth do? The objective, 

scientific answer is that they ñdo workò. ñWorkò was defined in physics in 1826 by Coriolis as 

the force expended (by a person, animal or machine) to lift a heavy bucket up a mine shaft 

against the force of gravity. Work is force times distance, W=Fd. To examine the economists 

ñcircular flow of the macroeconomyò in a clear objective way, all the goods and services said 

to be ñproducedò are simply the embodiment of the work done in converting C-H bonds in 

foods and fossil fuels to C-O bonds. There is no other cost ï not wind, hydro, solar, 

                                                           
2
 http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/WG1AR5_Chapter06_FINAL.pdf.  
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geothermal, tidal energy are all free. The exception is nuclear energy which is excluded here 

for simplicity. 

 

Figure 1 The ñcircular flow of the macroeconomyò (Samuelsonôs canonical textbook 2009) 

fitted into the global carbon cycle. The numbers refer to estimate for 2014 of oxygen-oxygen 

bonds broken to form carbon-oxygen bonds, times 10
38

.  

 

 
 

It is a reflection of 18
th
 century perspectives that wind, hydro- and solar power are classed as 

ñenergyò inputs to economic processes. It is solely the man-made material and man-derived 

abstract technology that is the cost of harnessing the forces of natural ecosystems. Even 

hydrocarbons and carbohydrates have an in situ status in a reference system where they can 

be regarded as free. It is the work done in transforming them to fuel and food that can be 

regarded as costs.  

 

Viewed historically the aggregation of forces at work is the only input to an economic process. 

Building on the original classic example of the relative cost of hunting a deer or beaver, the 

cost of the hunting tool is also in work done making it. What economists consider to be capital 

equipment Costanza (1980) showed can also be recognized as accumulated embodied work 

done ï work done not only by human labor but also done by chemical reactions. From the 

cost of producing individual materials (Cole and Kernan, 1996) to global production (Gutowski 

et al., 2013) whole cities and national economies have risen up out of raw materials by work 

done on them.  In 1843 Joule introduced the ñmechanical equivalent of heatò but in modern 

science ñheatò is a sensation and temperature measures the work done on molecules (of 

mercury or some standard substance) set between benchmarks chosen by humans. When 

we cook with gas, or refine iron ore in blast furnaces, at the scale of molecules, work is being 

done.  
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