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Abstract
The trigger of the Austrian (Hayekian) business cycle theory lies in the money-supply shock
that deflects the market rate of interest from the natural level. Hayek (1935) developed a simple
graphical tool to plot dynamics of the capital structure after this shock. Freezing the money
supply is hence the early Hayek (1928) recommendation for monetary policy to prevent
business cycles. Later, Hayek (1935) realised that changes in the velocity of circulation may
have similar effects as the money-supply shocks. As a result, Hayek recommended to stabilize
MV in the equation of exchange. However, he had never extended his graphical tool, the Hayek
triangle, to describe dynamics of the capital structure after the shocks to the demand for money
(i.e. velocity shocks). This paper tries to fill this gap. Changes in the money demand are plotted
in Hayekian triangles. Since the nature of the demand for money is not unambiguously defined,
the paper discusses whether real money balances that people hold reflect their demand for
present goods or for future goods. The impact on the Hayek triangle then depends on how
greater (lower) demand for money affects the flow of income; i.e. whether people (dis)hoard
part of their income normally allocated on (real) consumption goods or on saving. This reallocation then critically affects subsequent dynamics of the capital structure and the business
cycle.
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Introduction
Friedrich August von Hayek (1935) developed a specific business cycle theory in which
interactions between monetary and real sectors play a central role. In the first version of the
theory, shocks to the money supply deflect market interest rate from the natural level and thus
give false signals to entrepreneurs about relative demand between present goods and future
goods. This idea was represented in a simple graphical tool, which was later called the Hayekian
triangle. Structure of capital and the production process are depicted in a diagram that maps
flows of resources from early stages of production to late stages, and finally to the hands of the
consumer. On the basis of this theory, the preliminary recommendation for the monetary
authority was to freeze the money supply in order to prevent fluctuations in the structure of
production (Hayek 1928).
Hayek (1935) later realised that shocks to the demand for money may have similar effects as
disturbances to the money supply. Shocks to the demand for money are reflected in changes of
the velocity of circulation of money (V). Hayek therefore specified a simple rule that does not
require stabilization of M (money supply) but the entire term MV in the equation of exchange.
Such a rule would offset not only money-supply shocks but also shocks to the demand for
money (Potuzak 2016b).
In his later work, Hayek (1941) elucidated in more detail the role of the demand for money
during the business cycle. However, he had never used his triangles to depict processes within
the structure of production when the economy is hit by the money-demand shock. This paper
tries to fill this gap as it will demonstrate how changes in the demand for money might be
reflected in the structure of production, depicted by the Hayek triangles.
The first part of the paper briefly describes the Austrian business cycle with the help of
Hayekian triangles. The tenets of this theory are also sketched in the textbook IS-LM model.
This Keynesian model is not only useful to translate the old-fashioned Austrian economic
language into modern terms, but it also helps with identifying the impact of the money-demand
shocks on the real economy. The second section uses Hayekian triangles to demonstrate how
changes in the money demand may affect the structure of production. It will turn out that the
source of this change plays a crucial role. In other words, it is critical whether the change in the
demand for money affects the demand for present goods (consumption) or for future goods
(saving). Keynesian and Austrian tools give mutually inconsistent predictions, so the third
section of the paper discusses the nature of the demand for money from the perspective of these
two approaches. It is shown that the key distinction lies in the assumption whether money
represents present goods or future goods. The fourth section extends the core analysis of the
demand for money. The last part concludes the paper and recommends areas for future research.

1. Money Supply Shock and the Austrian Business Cycle Theory
Hayek (1935) distinguished two types of economic growth – sustainable and unsustainable. The
former is caused by an increase in saving, the latter by a rise in the money supply. Suppose that
the time preference of people permanently decreases. This fall is reflected by a relative shift of
the demand for future goods as against present goods for the benefit of the former. In other
words, people start to save more, which may decrease the interest rate on the market. Austrians
argue that the natural rate of interest also falls since the time preference decreases. At the same
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time, factors of production are released from stages that produce consumption goods, i.e. from
late stages of the production process. Lower costs of loanable funds motivate firms to invest in
the creation of capital goods, which may be produced with factors of production that were
released from the late stages. These capital goods will mature in final consumption goods in the
future. It is believed that the eventual output of consumption goods will be larger, and the
greater demand for future consumption goods will be thus satisfied. This process, according to
Hayek, represents a version of “healthy” economic growth in which the fall in the interest rate
transmitted the key information about the change in the relative demand.
However, an increase in the supply of loanable funds may be also caused by a greater supply
of money. A lower interest rate then delivers a signal of a greater demand for future goods, and
firms may respond in a similar way as in the previous case. Compared to the first case, people
have not reduced demand for present consumption goods, so factors of production may be
attracted to early stages only due to greater demand stimulated by an artificial fall in the interest
rate. New capital is being formed that will, however, mature in final consumption goods in the
future. Labourers being paid with newly created money may not be patient enough to wait for
these goods. The demand for present goods will re-establish to the initial relative level
compared to the demand for future goods. The interest rate rises to the previous level, which
reflects true time preferences of people and which is known as the natural rate. Resources
attracted to the formation of future goods are now attracted back to the consumer´s sectors.
According to Hayek (1935), newly initiated capital structures cannot be completed and
represent a pure waste of resources. Money supply expansion deflected the interest rate from
the natural level and provided a false signal about the relative demand for present as against
future goods.
This well-known Austrian story is reflected in Figure 1, which plots the structure of production
in the Hayekian triangle. Panel (a) shows the initial lengthening of the structure of production
that is motivated by the fall in the interest rate. Panel (b) depicts the surge in the demand for
final consumption goods, increase in the interest rate, and partial elimination of newly created
capital (shaded area).

Figure 1, Monetary expansion and the structure of production
Panel (a)

Monetary expansion resulting in a decrease
in the interest rate eventually leads to a more
roundabout process of production.
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Panel (b)
The Hayek triangle gradually draws up as the
consumption demand is intensified.
The increase in the interest
rate “erases” the earliest
stages of production.

Deflection of the market interest rate from the natural level can be also plotted in the textbook
IS-LM model. Panel (a) in Figure 2 demonstrates that an increase in the money supply, which
shifts the LM curve to the right, decreases the market interest rate r2 below the natural level rnat,
which is defined by the intersection of the IS curve and the potential output Y* (Woodford
2003). Lower interest rate stimulates investment spending, which creates boom in the economy
(Y2 > Y*).

Figure 2, Monetary expansion and the reversion of the interest rate
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In the modern vision, the economy cannot permanently sustain positive output gap, and the
price level (P) must rise. Higher P reduces the supply of real money balances (increases nominal
demand for money), which shifts the LM curve back to the initial position. Panel (b) also shows
that the interest rate moves back to the natural level, and output returns to the potential.
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Mainstream economics thus gives similar predictions as the Austrian theory. However, to make
the IS-LM framework more consistent with the Hayekian theory, losses in capital structures
should be reflected in the leftward shift of the potential output Y*. This feature of the Austrian
theory is plotted in panel (c), which also contains a fall in the IS curve representing disruption
in the investment process.2 As can be seen, money supply shocks may leave permanent scars
on the economy due to the misallocation of resources. Money is not neutral in the Austrian
theory, as nominal shocks may affect natural levels of the key real variables.

2. Demand for Money and the Business Cycle
Similar effects as the increase in the money supply might have an autonomous fall in the
demand for money. Suppose that a representative agent earns 10,000 every period, she spends
8,000 on consumption goods, and saves 2,000 in the form of new purchases of bonds. Assume
that she owns 20,000 in money balances. Her flow of income is constant over time as well as
the split of her income between consumption and saving. She does not change her money
balances either, so such a state can be called a steady state, or an evenly rotating economy
(Mises 1996).
Now suppose that she decides to reduce her money balances from 20,000 to 19,000, and she
buys additional bonds for 1,000, i.e. her demand for future goods rises (from 2,000 to 3,000).
However, her demand for present real consumption goods remains the same (8,000). This shock
represents an autonomous decrease in the demand for money. If the majority of agents act in a
similar way, the interest rate on the loanable funds markets falls due to a larger supply of
loanable funds. Effects of this decision should be similar to the increase in the money supply.
In the equation of exchange, V rises instead of M.
The fall in the interest rate triggers longer methods of production. Demand for real present
consumption goods was not diminished, so early stages may attract factors of production only
due to the intensified demand for future goods from released money balances. However, when
money flows eventually back to the hands of labourers-consumers, the initial ratio between
demand for present goods and future goods must be re-established (80:20). Furthermore, a
gradual increase in prices that accompanies this general rise in demand will sooner or later
reduce motivation of people to dissolve their money balances. The source of additional demand
for future goods will be exhausted. Structure of production tends to move to the initial shape,
and part of the initiated longer processes will be abandoned.
As a result, the economy undergoes a similar business-cycle pattern as in Figures 1 and 2. The
only difference is that the shock was triggered by a fall in parameter “k” in the usual form of
the demand for money (increase in V) rather than by an increase in M. This is the reason why
Hayek (1935) recommended to stabilize term MV in the equation of exchange to prevent
economic fluctuations.
Another difference compared to the boom caused by the money-supply expansion is the
magnitude of economic fluctuations that might be initiated by a fall in the demand for money.
Credit capacity of the banking system is almost unlimited, whereas the amount of money
2

In recession, the natural rate of interest most probably falls. Furthermore, the LM curve is surely also affected.
The reason might be a partial collapse of deposits and the money supply, shifting the LM curve to the left, which
creates pressures in the form of “secondary” deflation.
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balances out of which people may spend their “cash” reserves is rather limited. At the same
time, it is not very likely that people will suddenly change their liquidity preference to such an
extent to trigger recognizable and measurable economic fluctuations. It is rather the other way
round – the course of the business cycle and economic instability cause shocks to the demand
for money.
Nevertheless, this example does not represent the only way in which the change in the demand
for money may emerge. Suppose that the representative agent reduces her money balances from
20,000 to 19,000, but instead of bonds (greater demand for future goods – saving) she decides
to buy real consumption goods. Thus, her demand for present goods rises from 8,000 to 9,000.

Figure 3, Increase in consumption demand from released money balances

Increase in demand for
consumption goods raises
prices in late stages,

and the structure of
production is
temporarily shortened.

Figure 3 shows that stages close to final consumption experience a positive demand shock.
Factors of production are motivated to move from early stages to late stages. It is a similar
shock as if the increased supply for money was spent on consumption goods. Hayek (1935) and
Garrison (2001) argue that the business cycle will occur as well, but it will be of much lower
intensity compared to the traditional Austrian case when the creation of new capital structures
is initiated. In this case, the re-establishment from shorter back to longer methods will not be
as painful. Due to irreversibility of time (Hayek 1941) it is easier to make future goods from
present goods rather than the other way round.
The reversion to the initial structure of production and to the relative demand between present
goods and future goods (80:20) must occur since time preference of people has not changed.
The (nominal) demand for money must be stabilized at the previous level of 20,000 due to a
general increase in prices. The source for an extra demand for real consumption goods
disappears.
A third case might be a proportional increase in saving as well as consumption encouraged by
a fall in the demand for money. Suppose that consumption demand rises to 8,500 and saving to
6

2,500 financed by a decrease in money balances from 20,000 to 19,000. The structure of
production may experience a general increase in demand, which is depicted in Figure 4.
Figure 4, Increase in demand for both present and future goods from released money balances
Increase in demand for consumption goods
raises prices in late stages.

Increase in saving results in lengthening of the
structure of production.

It is a tough question how these two cases (Figures 3 and 4) might be depicted in the textbook
IS-LM model. Figure 5 shows that a fall in the demand for money shifts the LM curve to the
right, the increase in the consumption demand moves the IS curve in the same direction. The
economy is booming (Y2 > Y*), and the interest rate remains at the previous level. Thus, this
might correspond to the Hayekian triangle in Figure 4 where the slope of the triangle, which
represents the interest rate, remains constant.
Figure 5, Fall in the demand for money and increase in demand for consumption goods
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However, the Austrian understanding of the natural rate of interest is then at odds with the (new)
Keynesian definition in the IS-LM model. Figure 5 indicates that the natural rate of interest,
which is determined by the intersection of the IS curve and potential output Y*, increases. The
Austrians, as well as the neoclassical/Wicksellian approach, conclude that a change in the
demand for money should not affect the natural rate of interest, which is determined by the time
preference of people (real saving) and/or marginal productivity of capital (real investment).3
This question will be solved in section 4 as it requires a thorough discussion about the nature
of money from the perspective of the two approaches.

3. The Nature of Money Demand from the Misesian and Keynesian Perspective
The usual textbook IS-LM model is based on the Keynesian (1936) idea that the allocation of
income between consumption and saving depends on the “psychological law” rather than on
the interest rate. The rate of interest then determines how much of this saving will be kept in
the form of money and how much in the form of interest-yielding illiquid assets such as bonds.
In other words, a change in the interest rate will not affect the total volume of saving, but rather
the structure of saving. It is obvious that this approach emphasizes the role of money as a store
of value. In other words, it can be argued that the Keynesian perspective assumes that money
is a future good (Cochrane and Call 2000), as is depicted in Figure 6. Figure 7 plots the role of
the interest rate in this theory.

Figure 6, The Keynes approach
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A similar problem with the definition of the natural rate of interest arises in modern DSGE models when the IS
curve depends on real money balances. This may happen when the utility function contains real money balances
M/P, and M/P and consumption C are not additively separable in the utility function. The Euler equation, from
which the New Keynesian IS curve is derived, then depends on real money balances (McCallum 2001). A similar
question will appear when we allow for the Pigou effect, which causes a shift in the IS curve when real money
balances change.
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Figure 7, Interest rate increase in the Keynes theory
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Case 1 in the previous section represented a fall in the demand for money for the benefit of
purchases of bonds. This shock is depicted in Figure 2. People did not change their consumption
(IS curve was not affected), only the form in which they wish to save (LM shifted). Figure 5
shows a shift of the IS curve since released money balances were also used to purchase
consumption goods, not only bonds. This represents case 3 (or 2) from the previous section.
On the other hand, Austrian economists, such as Mises (1976, 1996) and Rothbard (2004), stress
that money is a present good par excellence since it can be readily used for purchases of present
consumption goods (Cochrane and Call 1998, 2000). Thus, the role of money as the medium of
exchange is emphasized. Furthermore, the interest rate plays a critical role in the allocation of
income between present goods (consumption) and future goods (saving).
Figure 8 shows that money balances are included in the set of present consumption goods. An
increase in the interest rate reduces demand for present goods. This may have a form of the
lower demand for real present consumption goods (middle rectangle in Figure 9), lower demand
for money balances (bottom rectangle in Figure 9), or a combination of both.

Figure 8, The Misesian approach
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Figure 9, Interest rate increase in the Misesian theory
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In the Austrian perspective, the natural rate of interest might be affected only if the relative
demand between present real consumption goods and future real consumption goods (saving)
changes. This may occur if the time preference of people (Mises 1996, Rothbard 2004) or if
productivity of roundabout methods of production, i.e. productivity of capital (Hayek 1941),
change. Shocks to liquidity preference (velocity shocks) should have no impact on the natural
rate of interest. These liquidity-preference shocks might have various business cycle
repercussions that are, however, of much lower importance than those caused by the money
supply shocks.

4. Further Considerations about the Demand for Money
To complete the picture about the demand for money, this section briefly discusses other forms
of shocks. A representative agent may hoard more money rather than dissolve cash balances,
which was discussed in section 2. From the flow of her income, she can suddenly keep
additional 1,000 in order to increase money balances from 20,000 to 21,000. This increase in
the demand for money may either restrict consumption from 8,000 to 7,000, reduce saving from
2,000 to 1,000, or decrease both in the respective interval.
In the former case, late stages of production would experience a negative shock, which releases
factors of production on the market. The Hayek triangle tends to be flatter. However, it must
eventually re-establish its initial shape as the general fall in prices, caused by a decrease in
demand for goods, lowers motivation of people to hoard money from their incomes.
In the latter case, people would hoard money by restricting their purchases of bonds. Early
stages of production, creating future goods having today the form of capital goods, suffer a
negative demand shock. The Hayek triangle will become steeper, and some longer projects
might be abandoned. At the end of the day, however, the structure of production will move to
the initial shape, as the greater demand for money will be “satisfied” by a lower general level
of prices.
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The transitory steeper shape of the Hayek triangle in this latter case suggests that the interest
rate on the market may rise above the natural level. A similar conclusion can be derived from
the IS-LM model, in which the LM curve shifts to the left, as the demand for money rises. The
former case (hoarding money by restricting consumption) would be consistent with a
simultaneous leftward shift of the IS (and LM) curve since the demand for consumption goods
drops. It is then unclear what the impact on the interest rate would be.
The very last consideration will be about an exogenous shock to technology, which suddenly
raises productivity of capital and increases the investment demand. The natural rate of interest
rises after this shock. Hayek (1933) proposed that this is the most prevalent trigger of the
business cycle since the banking system might be sluggish in increasing the market interest rate
to the new level of the natural interest rate (Cassel 1928).
The banking system will accommodate this higher investment demand by the creation of new
money. Thus, instead of increasing the real saving by restriction of real consumption, which
would be a sustainable response of the economy to greater investment demand, banks provide
sufficient amounts of newly created money to finance new investment projects. In the IS-LM
diagram, the rightward shift of the IS curve will be followed by a corresponding shift of the LM
curve.
This action, according to Hayek (1933), triggers unsustainable re-structuring of the production
process and initiates business cycle. In this case, the deviation between the market and natural
interest rate is not induced by a fall of the former, but by an increase in the latter (Wicksell
1977). The fall of the market interest rate due to a deliberate action of the central bank is a naïve
story, which might only illustrate the tenets of the theory (Hayek 1933,1935).
Considerations about the demand for money might also fit this extended analysis. When the
interest rate tends to increase due to an investment shock, people might release part of their
money balances without restricting their real consumption. New investment projects will be
enabled by higher V rather than by larger M, but consequences might be similar. In the IS-LM
model, this high sensitivity of the demand for money with respect to the interest rate is
represented by a very flat LM curve. A rightward shift of the IS curve, caused by the positive
investment shock, leads to a large increase in output (beyond the potential level) rather than the
interest rate, whose increase lags behind the level of the new natural interest rate (Potuzak
2016a, 2018).
As was argued in chapter 2, the magnitude of this deviation might be smaller as the space for
changes in the money demand is rather limited compared with credit capacities of the banking
sector. Nevertheless, the Austrian business cycle is possible even in the world of the fixed
money supply if the demand for money is sufficiently sensitive or unstable.

Conclusions
This paper shows that the Austrian business cycle theory may be generalized to changes in the
demand for money. Exogenous shocks on the demand side of the money market might have
similar effects as the money supply shocks. It was demonstrated that the impact on the structure
of production then depends on the paths through which hoarding or dishoarding operate.
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The analysis shows that it is not perfectly clear how changes in the demand for money affect
the interest rate and whether they can even modify its natural level. The answer lies in the nature
of money, i.e. if it represents present goods, future goods, or both.
The answer would be even more complicated when one allows money to be included in the
utility function along with consumption. The corresponding definition of the natural rate of
interest then opens areas for new research that might integrate findings of old masters of
economics, such as Hayek and Keynes, with the modern DSGE approach.
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