
The Macrofoundations of 
Macroeconomics 
I share Blanchard’s vision that “The pursuit of a widely accepted analy�cal macroeconomic core, in 
which to locate discussions and extensions, may be a pipe dream, but it is a dream surely worth 
pursuing”. But he—and Neoclassical economics in general—err with the false belief that “Star�ng 
from explicit microfounda�ons is clearly essen�al; where else to start from?” (Blanchard 2016, p. 3). 
The answer to Blanchard’s purportedly rhetorical ques�on is that the proper foundation of 
macroeconomics is not microeconomic theory, but macroeconomics itself. 

This is chapter six of my draft book REBUILDING ECONOMICS FROM THE TOP DOWN, 
which will be published later this year by the Budapest Centre for Long-Term 

Sustainability 

The previous chapter was  I’M NOT DISCREET, AND NEITHER IS TIME, which is 
published here on Patreon  and here on Substack. 

If you like my work, please consider becoming a paid subscriber from as little as 
$10 a year on Patreon, or $5 a month on Substack 

This may sound paradoxical: how can your founda�ons be what you are trying to build on those 
founda�ons? But in fact, macroeconomic defini�ons which all economists must accept—simply 
because they are both true by defini�on, and essen�al to the study of the macroeconomy—can 
easily be turned into dynamic statements that enable the development of a realis�c macroeconomic 
dynamics. 

This process of building macroeconomics from macroeconomic defini�ons yields simple models 
which fit the data with far less use of arbitrary parameters than Neoclassicals impose on their 
“microfounded” models—and no use at all of carefully calibrated “exogenous shocks”—and which 
can be easily extended and made more realis�c by adding further defini�ons (Keen 2020).  

Since this chapter—and the models in it—is necessarily complex, I’ll start with its key takeaways. 
Working directly from incontestably true macroeconomic defini�ons, it is obvious that: 

• Capitalism is an inherently cyclical system (rather than an equilibrium system); 
• It is liable to collapse into a debt-defla�on; but 
• It can be stabilized by counter-cyclical government spending. 

These conclusions are the opposite of the a priori biases of Neoclassical microeconomics. And, these 
results are derived from defini�ons that all economists must accept, which are turned into dynamic 
models using empirically realis�c simplifying assump�ons. The contrary Neoclassical beliefs that 
capitalism tends towards equilibrium, that debt-defla�ons are impossible given the (as usual, false) 
assump�ons of the Loanable Funds model of banking, and that government interven�on almost 
always makes the social welfare outcome worse, are based on founda�ons that are roten, both 
intellectually and empirically. 

https://bc4ls.com/
https://bc4ls.com/
https://www.patreon.com/posts/im-not-discreet-90633981
https://open.substack.com/pub/profstevekeen/p/im-not-discreet-and-neither-is-time


1 Inherent Complexity and Cyclicality 
Though, as noted in Chapter 3, three dimensions are needed to generate a fully complex system, two 
fundamental defini�ons are sufficient to demonstrate how different this approach is to Neoclassical 
modelling—and how realis�c it is as well. These two defini�ons are the employment rate, and wages 
share of GDP: the former characterises the level of economic ac�vity, and the later the distribu�on 
of income. 

The employment rate is how many people are employed, divided by the popula�on; the wages share 
of GDP is the total wage bill, divided by GDP. Using λ for the employment rate, L for employment, N 
for popula�on (because I’ll later use P for Prices), ω for the wages share of GDP, W for total wages, 
and Y for GDP, the star�ng defini�ons for a genuinely well-founded macroeconomics are: 
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Applying the rules discussed in the previous chapter to Equa�on (14) yields: 
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The same opera�on applied to Equa�on (15) yields: 
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These two equa�ons make two extremely simple, and obviously true, dynamic statements: 

• The employment rate will rise if employment rises faster than popula�on; and 
• The wages share of GDP will rise if total wages rise faster than GDP. 

Deriving a dynamic model from these true-by-defini�on statements is a straigh�orward task that I 
have put in a later sec�on, so that I can focus here on the essen�al point that a realistic and 
inherently cyclical macroeconomic model can be derived directly from macroeconomic definitions 
which are beyond dispute. 

The model derived from these two defini�ons is shown in Equa�on (18): 
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Developing this model required the introduc�on of several parameters, and their names were 
chosen so as to make interpre�ng their meaning rela�vely easy: KY

r is the Capital to Output ra�o, for 
example. The names, meanings and values of of all the parameters in this model are given in Table 3. 



Table 1: Parameters in the models 

Parameter Name Meaning Values in Figure 13 
KY

r Capital to Output ra�o 4 
ΔKD Change in Capital due to Deprecia�on 0.08 
ΔYL

r Change in the Output to Labour ra�o 0.03 
ΔN The rate of popula�on growth 0.13 
Sλ Slope of the wage-change func�on 10 
Zλ Zero of the wage-change func�on 0.56 

There’s are many programs that can simulate this model, from mathema�cal systems like 
Mathematica and Maple, to system dynamics programs like Vensim … and Minsky.i I use Minsky 
because (a) I invented it; (b) it’s free; and (c) it’s the only program designed to model the dynamics of 
money, which becomes cri�cally important in subsequent chapters. 

The model is inherently cyclical, as Figure 13 illustrates. 

Figure 1: Inherent and endemic cycles in a definitions-based dynamic macroeconomic model 

 

Capitalism is therefore at its core a cyclical, rather than an equilibrium system. The Neoclassical 
portrayal of capitalism as a system that always returns to equilibrium a�er a disturbance is both a 
relic of the 19th century belief that equilibrium was an unfortunate but necessary assump�on needed 
to enable modelling (Jevons 1888, p. 93—a belief which ceased to be valid in the mid-20th century), ii 
and a characteris�c that Neoclassicals ar�ficially impose on their RBC and DSGE models, because 
they have elevated equilibrium from a modelling compromise into a cri�cal component of their 
vision of capitalism as a welfare-maximizing system—which it isn’t. 



Given that this model can be derived directly from macroeconomic defini�ons, with none of the 
arbitrary assump�ons that characterized Ramsey’s deriva�on of his growth model—let alone the 
crazy assump�ons added by later Neoclassicals to apply Ramsey’s model to the macroeconomy 
(Solow 2010, p. 13) iii—this model should be regarded as half of the founda�onal model of 
macroeconomics—half because it does not yet include the financial sector or the government, which 
I add in the next two sec�ons. 

This model is, in fact, Richard Goodwin’s “growth cycle” model, which he developed in 1965 
(Goodwin 1966; Goodwin 1967). My sole contribu�on here is to show that, rather than being based 
on “ad-hoc” equa�ons, Goodwin’s model can be directly and easily derived from strictly true 
macroeconomic defini�ons, and straigh�orward simplifying assump�ons. 

Goodwin’s model has been neglected in economics, largely because Neoclassical economists abhor 
non-equilibrium systems, but also because of an unfortunate paper—for which I must confess that I 
was one of the referees who recommended its publica�on—which incorrectly derided its empirical 
accuracy. En�tled “Tes�ng Goodwin: Growth Cycles in Ten OECD Countries”, it concluded that “At a 
quan�ta�ve level, Goodwin's … es�mated parameter values poorly predict the cycles' centres” 
(Harvie 2000, p. 359). 

In fact, this conclusion was due to a mistake by Harvie that he later frankly described to me as a 
“typical schoolboy error”: he used numbers in percentages, when his work had been done in 
frac�ons. That put his numbers out by a factor of 100—a fact that I only discovered when I 
atempted to use his parameters in a model. iv This mistake was corrected by (Grasselli and 
Maheshwari 2017), who found that the properly calibrated model was consistent with the data for 
OECD countries. 

Figure 14 illustrates this with respect to US data from 1948 �ll 1968: using historically reasonable 
parameter values, the equilibrium of the model in Figure 13 precisely reproduces the average value 
for the employment rate and wages share between 1948 and 1968,v even though the model is s�ll 
very incomplete.,vi The model also reproduces the cyclicality of the empirical data—something that a 
Neoclassical model cannot do without adding (carefully calibrated!) “exogenous shocks”—though 
not the actual magnitude of those cycles. 

 



Figure 2: USA Employment and Wages Share Dynamics from 1948 till 1968 

 

The next sec�on completes this as a model of a pure capitalist economyvii by introducing the financial 
sector, in the form of the private debt to GDP ra�o (in a later chapter, I explain why private debt is an 
essen�al component of the founda�onal model of macroeconomics). 

2 Debt-Defla�on in a Pure Credit Economy 
The debt ra�o dr is the level of private debt (DP) divided by GDP: 
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In dynamic form, this defini�on is: 
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As usual, this equa�on has a straigh�orward verbal interpreta�on: the private debt ra�o will rise if 
private debt grows faster than GDP. 



Several modifica�ons are required to variables in the previous model to integrate private debt 
dynamics into it. Debt means interest payments, so the rate of interest r was added as a parameter 
(it can be a variable in more elaborate models); profit is now net of interest payments as well as of 
wages; and Goodwin’s extreme assump�on that capitalists invest all their profits is replaced by an 
investment func�on iG, (based on the rate of profit πr) which has the same form as the wage change 
func�on in the previous model, and which assumes—rather too generously—that all debt is used to 
finance produc�ve investment.viii As explained in the Sec�on 7.6, this results in the following 3-
equa�on system: 
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Here gr stands for the growth rate; ∆w stands for the wage change func�on; iG stands for gross 
investment (investment before deprecia�on) and is a func�on of the rate of profit; and the profit 
share πs is introduced, since it plays a significant—and surprising—role in the dynamics of the model. 

The parameters for the investment func�on, and the interest rate, are shown in Table 4. 

Table 2: Parameters added to the Goodwin model to include private debt 

Parameter Name Meaning Values in Figure 13 
r Rate of interest 0.03 
Sπ Slope of the linear investment func�on (stable, 

unstable) 
5, 5.86 

Zπ Zero of the investment func�on (a rate of profit of) 0.02 
With this model, “we’re not in Kansas anymore”, ix when compared to the Neoclassical view of 
reality. The model can reach equilibrium, but most likely it will not. It will appear to be heading for 
equilibrium, only to cycle away from it (Pomeau and Manneville 1980). The people who don’t borrow 
in this simple model—workers—are the ones who pay the cost of borrowing, via a lower share of 
na�onal income. The people who do borrow—capitalists—don’t pay the cost, but they are also the 
last ones to realise that, when the system is unstable, it is headed for a breakdown that will bankrupt 
them. Finally, the direct beneficiaries of rising private debt—bankers—end up owning everything of 
nothing. 

The technical reason for this much greater complexity of this model over Goodwin’s is the fact that a 
model needs three dimensions in order to display complex behaviour—“Period Three Implies Chaos”, 
as Li and Yorke put it (Li and Yorke 1975). Goodwin’s model, with just two dimensions (the 
employment rate λ and the wages share ω), is constrained by the nature of differen�al equa�ons to 
display a very limited range of dynamic behaviours. But when the third dimension of the private debt 
ra�o dr is added, much more complex and realis�c behaviours can be generated. 

Figure 15 shows a run of the model that does converge to equilibrium (though very slowly: it takes a 
millennium for the cycles to become impercep�ble).x 



Figure 3: The model with investment and capital to output parameters that lead to equilibrium

 

With the parameter values used in Figure 15, the new system-state in this model—the level of 
private debt—has an equilibrium which is comparable to the level of the 1950s. But as Figure 16 
illustrates, this was no equilibrium: the ra�o rose substan�ally, and normally constantly, un�l hi�ng 
a peak of 170% of GDP in 2008. 



Figure 4: USA Private Debt level since WWII (https://www.bis.org/statistics/full_data_sets.htm) 

 

If we choose parameter values for the model that generate this peak level of private debt as an 
equilibrium—by changing the slope of the investment func�on from 5 to 5.86—then we get an 
en�rely different class of dynamics from this model. What Costa-Lima and Grasselli characterized as 
the “good equilibrium” of this model (Costa Lima, Grasselli, Wang, and Wu 2014, p. 35) becomes an 
unstable “strange atractor”, while the “bad equilibrium”—of a zero level of employment, a zero 
wages share, and an infinite debt ra�o—becomes a stable atractor. If run for long enough, the 
model eventually collapses into zero wages share, zero employment, and an infinite debt ra�o. 

One emergent property of this model is that, with parameter values that lead to a private debt crisis, 
the vola�lity of the model declines prior to the crisis, in a manner which was replicated by the real 
world in the “Great Modera�on” that preceded the “Great Recession” of 2007. This phenomenon is 
more obvious with nonlinear behavioural func�ons, which are applied in the model shown in Figure 
18. The nonlinear func�ons shown in Figure 17 are generalized exponen�als. These give a consistent 
curvature compared to a linear func�on, and rule out anomalies like nega�ve investment. I’ve used 
linear func�ons for workers’ wage demands and capitalist investment decisions thus far, not because 
they’re more realis�c—far from it—but because their use confirms that the cyclical behaviour of the 
models is driven, not by assump�ons imposed by the modeller, but by the structure of the economy 
itself.  

https://www.bis.org/statistics/full_data_sets.htm


Figure 5: Nonlinear versus linear functions for wage change, investment and government spending change 

 

With these func�ons and parameter values, the pure credit model undergoes a debt-induced crisis—
see Figure 18. 

 



Figure 6: A Private-Debt-induced Crisis with a nonlinear investment function 

 

This s�ll very simple and stylized model has an important real-world implica�on, which I noted in the 
conclusion to my first paper on this topic, “Finance and Economic Breakdown: Modelling Minsky’s 
Financial Instability Hypothesis” (Keen 1995): a period of tranquillity in a capitalist economy is not 
inherently a good thing, but can in fact be a warning that a crisis is approaching: 

From the perspec�ve of economic theory and policy, this vision of a capitalist economy 
with finance requires us to go beyond that habit of mind that Keynes described so well, the 
excessive reliance on the (stable) recent past as a guide to the future. The chaotic dynamics 
explored in this paper should warn us against accepting a period of relative tranquility in a 
capitalist economy as anything other than a lull before the storm. (Keen 1995, p. 634. 
Emphasis added) 



In contrast, equilibrium-obsessed Neoclassical economists saw the “Great Modera�on” as a 
“welcome change to the economy” (Bernanke 2004), and actually atributed it to their successful 
management of the economy: 

The sources of the Great Modera�on remain somewhat controversial, but as I have argued 
elsewhere, there is evidence for the view that improved control of infla�on has contributed 
in important measure to this welcome change in the economy. (Bernanke 2004) 

The other emergent property of the model is equally striking: though firms (capitalists) are the ones 
doing the borrowing in this model, it is the workers who pay for rising debt via a declining workers’ 
share of income. Profits cycle around the equilibrium level un�l the crisis, while workers’ incomes 
decline as a direct effect of the rising income share going to banks. 

This model is, of course, a mathema�cal rendi�on of Hyman Minsky’s “Financial Instability 
Hypothesis” (Minsky 1975, 1982). Though other specialists on Minsky emphasise his classifica�on of 
finance into Hedge, Specula�ve and Ponzi Finance, and the change in the rela�ve propor�ons of 
these financial archetypes through the business cycle, my favourite expression of the FIH as a 
dynamic process is the following from “The Financial Instability Hypothesis: An Interpreta�on of 
Keynes and an Alterna�ve to 'Standard' Theory”: 

The natural starting place for analyzing the relation between debt and income is to take an 
economy with a cyclical past that is now doing well. The inherited debt reflects the history 
of the economy, which includes a period in the not-too-distant past in which the economy 
did not do well. Acceptable liability structures are based upon some margin of safety so 
that expected cash flows, even in periods when the economy is not doing well, will cover 
contractual debt payments. 

As the period over which the economy does well lengthens, two things become evident in 
board rooms. Exis�ng debts are easily validated and units that were heavily in debt 
prospered; it paid to lever. A�er the event it becomes apparent that the margins of safety 
built into debt structures were too great. As a result, over a period in which the economy 
does well, views about acceptable debt structure change. In the deal-making that goes on 
between banks, investment bankers, and businessmen, the acceptable amount of debt to 
use in financing various types of ac�vity and posi�ons increases. This increase in the weight 
of debt financing raises the market price of capital assets and increases investment. As this 
continues the economy is transformed into a boom economy… 

It follows that the fundamental instability of a capitalist economy is upward. The tendency 
to transform doing well into a speculative investment boom is the basic instability in a 
capitalist economy. (Minsky 1977, pp. 12-13; 1982, pp. 66-67. Emphasis added) 

Minsky’s genius was his capacity to see this fundamental instability of capitalism, free of the hobbling 
Neoclassical assump�on of equilibrium, and to relate this to the level of private debt—an insight he 
garnered from Fisher (Fisher 1933) rather than from Keynes, whom he didn’t properly appreciate 
un�l he read the brief essay “The General Theory of Employment” (Keynes 1937) in 1968 (Minsky 
1969a, p. 9, footnote 6; 1969b, p. 225). 

We now have three-quarters of a founda�onal dynamic model of capitalism. The final element 
needed to complete this model (prior to the introduc�on of prices) is a government sector. 



3 Stabilising an Unstable Economy 
A government sector is added by applying Kalecki’s insight that net government spending adds to 
profits. Kalecki began with Table 5, which shows GDP in terms of both income (the le�-hand column) 
and expenditure: 

Table 3:Kalecki's basic Income and Expenditure Identity (Kalecki 1954, p. 45) 

Income Expenditure 
Gross Profits Gross Investment 
plus plus Capitalists’ Consump�on 
Wages and Salaries plus Workers Consump�on 
equals Gross Na�onal Product equals Gross Na�onal Product 

Assuming that workers spend all of their incomes, Kalecki equated Gross Profits to the sum of Gross 
Investment and Capitalists’ Consump�on, and then asked the causal ques�on: which comes first? His 
answer was that: 

it is clear that capitalists may decide to consume and to invest more in a given period than 
in the preceding one, but they cannot decide to earn more. It is, therefore, their investment 
and consumption decisions which determine profits, and not vice versa. (Kalecki 1954, p. 
46. Emphasis added) 

Kalecki then included government expenditure and taxes and exports, and allowed for some saving 
by workers. Simplifying his final equa�on somewhat, this led to the rela�onship that: 

 Deficit Consumption ConsumptionProfits Investment Exports Budget Capitalist Workers= + + + −  (9) 

The model in this sec�on follows Kalecki (Kalecki 1954, p. 49) by redefining profit to include net 
government spending (spending in excess of taxa�on), adds an equa�on for the rate of change of net 
government spending as a func�on of the level of unemployment, and a differen�al equa�on for 
government net spending: 
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Figure 19 simulates this system with nonlinear behavioural func�ons and the same system 
parameters as the unstable private-sector-only model in Figure 17, to illustrate the result that, as 
Hyman Minsky argued, “big government virtually ensures that a great depression cannot happen 
again” (Minsky 1982, p. xxxii). However, the process is more complex—fi�ngly—than Minsky could 
envisage with purely verbal reasoning. 

The defini�ve treatment of the dynamic and stability proper�es of this model is given by Costa-Lima, 
Grasselli et al. in “Destabilizing a stable crisis: Employment persistence and government interven�on 
in macroeconomics” (Costa Lima, Grasselli, Wang, and Wu 2014), though their model was more 
complicated than the one shown here. 

The obvious outcome that the model remains cyclical, but does not undergo a breakdown, is due to a 
characteris�c of complex dynamic systems known as persistence. Given the commonality of this 
phenomenon in real-world systems, and the unfamiliarity of economists with �s concept, it is worth 
quo�ng their paper at length: 



Persistence theory studies the long-term behaviour of dynamical systems, in par�cular the 
possibility that one or more variables remain bounded away from zero. Typical ques�ons 
are, for example, which species in a model of interac�ng species will survive over the long-
term, or whether it is the case that in an endemic model an infec�on cannot persist in a 
popula�on due to the deple�on of the suscep�ble popula�on. 

In our context, we are interested in establishing condi�ons in economic models that 
prevent one or more key economic variables, such as the employment rate, from 
vanishing…  we prove … that under a variety of alterna�ve mild condi�ons on government 
subsidies, the model describing the economy is uniformly weakly persistent with respect to 
the employment rate λ… 

[W]e can guarantee that the employment rate does not remain indefinitely trapped at 
arbitrarily small values. This is in sharp contrast with what happens in the model without 
government intervention, where the employment rate is guaranteed to converge to zero 
and remain there forever if the initial conditions are in the basin of attraction of the bad 
equilibrium corresponding to infinite debt levels… no mater how disastrous the ini�al 
condi�ons are, a sufficiently responsive government can bring the economy back from a 
state of crises associated with zero employment rates… 

On the other hand … austerity implies that the government cannot prevent the economy 
from remaining trapped in the basin of atrac�on of at least one of the bad equilibria, 
which is of course an undesirable outcome.  (Costa Lima, Grasselli, Wang, and Wu 2014, pp. 
31, 37. Emphasis added) 

 



Figure 7: Net government spending stabilizes the previously unstable system 

 

4 Conclusion 
Though these models are s�ll very simple, they generate a picture of the economy that is at once 
totally different to the Neoclassical fantasy of eternal (but some�mes exogenously shocked) 
equilibrium, and empirically much easier to fit to actual data. In the next Chapter I show that these 
models can also be developed by following the causal approach of system dynamics, which also 
make it easier to add further real-world complexi�es to the basic models. Blanchard’s dream of “a 
widely accepted analytical macroeconomic core, in which to locate discussions and extensions” is 
alive and well, but only if the dead-end of Neoclassical equilibrium modelling is abandoned. 
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of this point of Bliss in the distant future. These exogenous shocks and “ra�onal” adjustments to them, are 
their explana�on for the business cycle. The “Nobel Prize” winner Paul Romer jus�fiably ridiculed these 
assump�ons as being equivalent to adding “phlogiston … A troll … A gremlin … Aether,” and “Caloric” to make 
ludicrous models appear to fit the data {Romer, 2016 #5201, pp. 5-6. I highly recommend reading this 
unpublished paper: see htps://paulromer.net/trouble-with-macroeconomics-update/WP-Trouble.pdf}. 
iv Harvie’s “Phillips Curves” parameters were presented in typical econometric tables, but without graphics, 
though he did graph the resul�ng very inaccurate equilibrium values against the empirical data. As soon as I 
ploted his purported “Phillips Curves”, it was obvious that something was seriously amiss. It is a pity that 
Harvie didn’t do this himself, in which case his error would have been caught prior to publica�on. I regret not 
doing that myself as part of the refereeing process. 
v The equilibrium of a variable in a nonlinear model is not necessarily its average, however. To explore this issue 
more fully—and to learn much more of merit—I highly recommend reading Blat’s recently republished 
Dynamic Economic Systems, and in par�cular the sec�on on Goodwin’s model (Blat 1983, pp. 204-216). 
vi For quite unsound reasons, Goodwin did not include the financial sector in his modelling. He explained to me 
in personal correspondence that this was because his PhD analysed “the behaviour of money in the UK 
between the two wars. In it I came to the conclusion that money was not as important as most economists 
thought it was.” Remarkably, in the same leter, he recounted the contrary personal anecdote that “My 
grandfather was a banker with his own private bank. In the 30's the cash crisis meant he had to sell at a great 
loss most of his fortune in order to pay off fall the depositors, not long before the government suddenly 
guaranteed all depositors in order to avoid a total collapse.” 
vii That is, an economy either without a government sector, or with a very small and macroeconomically 
unresponsive one, as applied in 19th century America. 
viii Much of the borrowing that preceded that crisis financed “Ponzi Schemes” in asset markets. This borrowing 
caused asset price bubbles, but it did not add to the capacity of the produc�ve side of the economy to service 
its financial obliga�ons. Hence the private debt to GDP ra�o that cause crises in these models is roughly twice 
the levels that caused the Global Financial Crisis in the real world. 
ix htps://wordhistories.net/2019/06/25/kansas-anymore/.  
x Nonlinear behavioural func�ons, which I’ll introduce shortly, speed up the convergence—and divergence, 
when the equilibrium is unstable. 
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