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Abstract

We consider the essential features of an Austrian macroeconomic model
and then ask whether these features are unique. We argue that the temporal
aspect of the structure of production is not an essential feature.
Malinvestments in any dimension (e.g., time, geography, type, etc.) can
generate the predicted boom-bust cycle so long as there are costs to reallocation.
However, the view that nominal shocks have long-term consequences
because costs are incurred to remedy past mistakes is not uniquely Austrian.
In particular, we note similarities with the New Keynesian notion of
hysteresis.
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I. Introduction
Austrian macroeconomics is experiencing a revival. Some scholars
have used the Austrian business cycle theory to explain the Great
Recession (O’Driscoll 2009; White 2009; Boettke and Luther 2010;
Horwitz and Luther 2011; Koppl 2014). Others have employed
Austrian insights to consider the effectiveness of monetary and
macroprudential policies (Garrison 2009; White 2010; Selgin 2010,
Salter 2016; Salter and Smith 2017; Salter and Tarko 2017).
Moreover, as Koppl and Luther (2012) and Cachanosky and Salter
(2017) make clear, these efforts have not been limited to self-ascribed
Austrians.

Given the renewed interest, we consider the essential features of
an Austrian macroeconomic model and then ask whether these
features are unique. We argue that the temporal aspect of the
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structure of production is not an essential feature. Malinvestments in
any dimension (e.g., time, geography, type, etc.) can generate the
predicted boom-bust cycle so long as there are costs to reallocation.
However, the view that nominal shocks have long-term
consequences because costs are incurred to remedy past mistakes is
not uniquely Austrian. In particular, we note similarities with the
New Keynesian notion of hysteresis.

I1. Essential Features

What is Austrian macroeconomics? In any progressive research
program, one will find disputes over what it means to be working in a
particular tradition and what distinguishes the in-group from the out-
group. Austrian macroeconomics is no different in that respect. One
might use the term to refer exclusively to the historical Austrian
business cycle theory advanced by Mises (1912) and Hayek (1935).
Others might use it to denote a more modern variation, which
Garrison (2005) has called “capital-based macroeconomics.” Still
others refer to a “new Austrian” or “neo-Mengerian”
macroeconomics (Salter 2017; Wagner 2007, 2010, 2012).

We use the term Austrian macroeconomics to denote a class of
models that account for macroeconomic fluctuation in a way that is
broadly consistent with (but not defined by) the views put forward by
Ludwig von Mises and F. A. Hayek." The class of models we have in
mind includes the traditional Austrian business cycle theory (e.g.,
Hayek 1935) as well as modern restatements (e.g., Garrison 1984,
2002; Horwitz 2002). More generally, it includes any model with the
following essential features:

e microfoundations

e monetary non-neutrality

e capital specificity and the potential for malinvestment

e costly errors
We discuss each in turn.

A. Microfoundations

Methodological individualism has been a central tenet of Austrian
economics since its founding—and this approach is no less necessary
in the domain of macroeconomics. Individuals acquire information,

! We are not interested in settling claims to the Austrian label. Instead, we simply
specify what we mean by the term “Austrian macroeconomics” and leave others to
decide whether to adopt our nomenclature.
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devise plans, and make decisions. They might coordinate their actions
in households or firms. Nonetheless, the individual is the ultimate
unit of analysis, and understanding why individuals do this or that—
what is sometimes referred to as the deep parameters of the model—
is essential for assessing the welfare consequences of a given shock or
policy response (Lucas 1976). As such, macroeconomic models in the
Austrian tradition must be based on microeconomic foundations.

In advocating the need for microfoundations, some Austrians
have taken a hard stand against aggregate or representative agent
models. Bagus and Howden (2012, p. 274) claim that a majority of
“errors stem from a too aggregative approach to economic theory”
and dependence on “the Keynesian terminology of ‘aggregate
demand’.” They echo Hayek’s (1931) concern that “Mr. Keynes’
aggregates conceal the most fundamental mechanisms of change.”
Others have stressed the need for heterogeneous agent models and a
corresponding refocus on the interactions between agents (e.g.,
Koppl 2011; Wagner 2012).> Such views would seem to imply that
microfoundations are necessary but not sufficient; that a specific type
of microfoundations is required.

We do not go so far. Rather, we maintain that a good model
identifies a specific and potentially significant mechanism in a clear
and concise way. The relevant question is not whether aggregate or
representative agent models are appropriate. Instead, one should be
concerned with the appropriate level of aggregation or the
appropriate degree of heterogeneity given the task at hand. For example,
White and Selgin (2017) depict the Austrian business cycle theory
using the standard textbook aggregate demand—aggregate supply
framework, where the microfoundations are implicit but fairly well
understood. Given their objective, the aggregate model seems
appropriate.” This is not to deny that excessive aggregation might
lead one to inappropriate conclusions or that important details are
glossed over when agents are assumed to be homogeneous. It is
merely to acknowledge that a simple model is, in some cases,
sufficient to make one’s point.

A related issue concerns the behavioral and epistemic
assumptions of agents populating Austrian macroeconomic
models—specifically, whether they should be assumed to have

2 Bilo (2017b) focuses on interaction and describes economic activity as “a stream
of interconnected experiments, where some entrepreneurial experiments are bound
to fail.” See also DeGrauwe (2010).

3 See also Salter (2013).
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rational expectations. Bilo (2017c) summarizes the debate. On the
one hand, we reject the assertion that an Austrian theory of
macroeconomic fluctuation necessarily “conflicts with the rational
expectations” assumption (Bilo 2017c, p. 14). Salter and Luther
(2016) offer an Austrian business cycle model where agents have
rational expectations. On the other hand, we do not believe Austrian
macroeconomics is “bound to remain on the fringe of discussions
among professional economists” unless rational expectations are
adopted (Bilo 2017c, p. 21). As Reis (2017, p. 21) makes clear,
mainstream macroeconomists “have made much progress in the last
three decades to provide alternatives to the assumptions of [...]
rational expectations.” As such, we view the rational expectations
assumption as an optional feature of Austrian macroeconomic
models.

B. Monetary Non-Neutrality

Modern macroeconomists can be crudely divided into two camps:
those who maintain that macroeconomic fluctuation is driven entirely
by real shocks and those who leave some scope for nominal shocks.
The Austrians are firmly in the latter camp.” Austrians maintain that
money is non-neutral: nominal shocks have real consequences.

Belief in the non-neutrality of money is not particularly alienating
in the economics profession today. Most modern macroeconomists
accept that money is non-neutral in the short run. In standard
textbook models, agents face a signal-extraction problem (Lucas
1972; Sargent 1991) or are subject to information cascades (Mankiw
and Reis 2002, 2007) or find it prohibitively costly to collect
information and update prices instantaneously (Alchian 1969) or
encounter some other friction that enables real disturbances from
nominal shocks. These mechanisms for generating non-neutrality
seem entirely consistent with Austrian macroeconomics.’

4 Cachanosky (2015) and Carilli and Dempster (2001) also address the expectations
issue.

5 White (2016) considers Hayek’s relationship to contemporary macroeconomics.

¢ This should not be surprising. Lucas (1981, p. 216) once remarked that “the most
rapid progress toward a coherent and useful aggregate economic theory will result
from [. . ] a resumption of the work of pre-Keynesian theorists” and “many
modern economists would have no difficulty accepting Hayek’s statement of the
problem as roughly equivalent to their own.” Whether consciously or
unconsciously, many modern macroeconomists have followed up on his
suggestion.
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To the extent that Austrians part ways with the bulk of the
profession on the non-neutrality of money, it is with regard to the
time horizon over which non-neutrality prevails. Most
macroeconomists accept that money is neutral—or, approximately
neutral—in the long run. Austrians, in contrast, argue that money is
non-neutral in the long run. Bilo (2017d, 2017f) and Bilo and Wagner
(2015) have revived the ideas of the sixteenth-century economist
Richard Cantillon in noting that monetary disturbances alter
individual decisions and, as such, affect the resulting distribution of
wealth.” Hence, money has lasting effects. In the model put forward
below, we go further in arguing that monetary shocks also affect the
equilibrium (or, natural) path of real output in the long run. In any
event, we maintain that an Austrian macroeconomic model must
acknowledge some potential for monetary non-neutrality.

C. Capital Specificity and the Potential for Malinvestment

Austrian macroeconomics developed, in part, as an extension of
Austrian capital theory, which took it for granted that capital was
specific to particular production processes. If capital were
homogeneous, one need only consider whether individuals
accumulate the optimal amount of capital, or, alternatively, whether
they might be induced to accumulate too much or too little capital. In
asserting the specificity of capital, Austrians accept that there is an
optimal composition of capital: that it is possible to have too much of
one kind of capital and too little of another. In other words, Austrian
macroeconomists are not merely concerned with the prospect of
over- and underinvestment, but also with malinvestment.

Historically, Austrians have emphasized the temporal dimension
of production and, correspondingly, the prospect for malinvestment
to occur over the time structure of production (e.g., Hayek 1935;
Garrison 2002; Bilo 2017a, 2017¢). By pushing real interest rates
below their equilibrium values, the familiar Austrian story goes, an
unexpected monetary shock induces entrepreneurs to invest more
heavily in the eatliest and latest stages of production at the expense
of middle-stage investments.® “Attention to the time element in the
process of production and, more specifically, the incorporation of an
intertemporal capital structure,” Garrison (1991, p. 303) writes, “are

7 Luther and Salter (2012) question the relevance of Cantillon effects.

8 Garrison (2005) explains that the time discount effect encourages investment in
the earliest stages, whereas the derived demand effect encourages investment in the
latest stages. Both effects are relatively weak for middle-stage investments.
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what characterize Austrian macroeconomics and set it apart from the
more widely accepted formulations of macroeconomic relationships.”
Indeed, recent efforts to revise Austrian capital theory continue to
assert that the temporal dimension is key (Braun, Lewin, and
Cachanosky 2016; Lewin and Cachanosky 2016, forthcoming a, b).

We do not deny that the time structure of production might
become distorted. However, we maintain that the concept of
malinvestment is not limited to the temporal dimension. Just as
individuals might accumulate capital for producing goods in the early
or late stages of the production process, they also accumulate capital
in a specific place, for a specific industry, for a specific quality of
production, and so on. In other words, capital is specific in many
ways and, therefore, malinvestment might occur along many
dimensions. It is not at all obvious why one of these dimensions
should be considered more relevant to questions of macroeconomic
discoordination « priorr.

Expanding the concept of malinvestment is not only theoretically
sound, but also empirically warranted since the economic significance
of malinvestment in the temporal dimension is unclear. Lucas (1981)
famously noted that the interest-elasticity of investment is too small
to account for the historically observed cyclical variation in
investment.” More recent studies find little support that production in
early and late stages expands relative to middle-stage production in
response to positive monetary shocks (Lester and Wolff 2013; Luther
and Cohen 2014). However, as Luther and Cohen (2016) point out,
the data employed in those studies fail to measure production at
given temporal distances from consumption as a proper empirical
assessment would require. Young (2012) finds changes in the time
structure of production consistent with the traditional Austrian view
over the period from 2002 to 2008." Likewise, Cachanosky
(forthcoming), Cachanosky and Lewin (2014, 2016a, 2016b), and
Lewin and Cachanosky (2016) find support for temporal distortions
by exploiting the Macaulay duration. Given the mixed empirical
evidence and the difficulty of assessing temporal distortions, we
believe Austrians would do well to consider malinvestments made
along other dimensions.

Finally, it is worth noting that malinvestment is not limited to
physical capital. Individuals might accumulate what is later revealed

® As White (2016) points out, Lucas made no effort to support his claim.
10 See also Keeler (2001) and Young (2011).
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to be the wrong type of human capital; or, they might fail to
accumulate human capital when doing so would make them better
off. Bellante (1983, 1994), Boettke, Luther, and Stein (forthcoming),
and Horwitz (2010) acknowledge labor specificity and the potential
for malinvestments in labor markets. Young (2005) considers
whether labor moves when the capital structure adjusts. Similarly,
Schaffer (forthcoming) presents response functions for employment
and earnings in ten sectors following a monetary policy shock.

D. Costly Errors
When it is realized that the wrong types of physical or human capital
have been accumulated, resources must be reallocated. Machines atre
auctioned off or retooled or broken down into component pieces
and used to produce or repair other machines. They are moved from
one location to another. Workers must retrain or relocate or both.
Reallocating capital along these lines is costly. And, since physical and
human capital are specific, the costs of reallocation can be significant.
Austrian macroeconomic models must take these costs into account.
Austrians are usually quick to point out that malinvestments are
made during an unsustainable boom, necessitating a costly recovery
during which capital and labor are reallocated. Traditionally, they
have been less keen to acknowledge the real costs of errors when the
economy is underproducing. When too little is produced, there is
correspondingly too little set aside for future production: fewer
resources are used to accumulate capital and to engage in research
and development. Resources left in the ground or unrefined are no
less malinvested than those that are in the wrong region or factory.
On-the-job training does not take place when folks are not on the
job; skills atrophy and, in some cases, become obsolete. Workers who
fail to acquire skills on pace have the wrong skills in much the same
way as one who acquired skills that turn out to be less valuable than
expected. Ideas that are not discovered today might be discovered
tomorrow. But the additional production, capital accumulation, and
ideas that would have been possible had those discoveries been made
are all similarly pushed into the future. In short: time wasted is not
easily made wup. Just as it is costly to reallocate -existing
malinvestments from errors of commission, it is also costly to make
up for errors of omission. And just as some malinvestments are
unrecoverable, so too are some of the unrealized gains discussed
above. Austrian macroeconomic models should incorporate the costs
that are incurred when the composition of production deviates from
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the ideal, regardless of whether those costs stem from actions that
were taken or actions that were foregone.

III. General Model and Implications

Austrian macroeconomic models have much in common with the
standard textbook business cycle model. Both stress the importance
of microfoundations and accept that unexpected monetary shocks
will have real effects. There are significant differences, though.
Specifically, Austrians stress the specificity of capital and the
corresponding importance of the composition of production. As
such, errors are costly.

In what follows, we offer a simple, stylized model to clarify the
differences between Austrian macroeconomics and the standard
textbook model."" The model we present is similar in most respects
to Lucas (1975)."* As such, we rely on standard microfoundations and
only present the equations governing the macroeconomy. Two
specifications of the model are considered. In the standard textbook
specification, resources can be reallocated without cost. In the
Austrian specification, errors are costly. We trace the effects of
positive and negative monetary shocks under both specifications.

A. The Model

The monetary authority aims to promote monetary equilibrium. It
does so by expanding and contracting the supply of money to
stabilize the growth path of nominal spending. Let N, = P.Y; denote
nominal income in the economy at time t, where P, and Y; refer to
the price level and real output, respectively. Suppose m is the
nominal income growth factor consistent with the optimal growth
path of nominal income. As such, the monetary authority targets a

level of nominal income equal to N, = mN,_,.

11'We do not wish to imply that our model is canonical or that other, more rigorous
models (e.g., Honing et al. 2017) should be rejected out of hand due to their
complexity. We merely hope to convey the principal differences between the
ABCT and standard textbook model and have selected the simplest model possible
to make these differences clear. Cachanosky and Padilla (2016) provide a
comparable model that emphasizes the temporal dimension. See also Hendrickson
and Salter (2010).

12 There are essentially two differences. First, whereas agents in Lucas (1975) form
expectations over the price level, agents in our model form expectations over the
level of nominal income. As such, the price level is endogenous in our model,
whereas the level of nominal income is endogenous in Lucas (1975). Second, we
allow past mistakes to affect potential output.
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What does the monetary authority do if it misses its target? We
use the parameter 4 to denote the speed with which the monetary
authority corrects course, where 0 < u < 1. A higher value of u
reflects a faster return to the target path.” Given g and the monetary
authority’s ability to achieve its target in the long run, the nominal
income at time t can be expressed as Ny = m[Ny—q + u(Ne—q —
Ne-1)."

Potential real output depends on total factor productivity growth
and the extent to which resources have been utilized effectively in the
past. Suppose g is the real output growth factor consistent with
growth in total factor productivity. We use the parameter p to denote
the extent to which errors (i.e., over- or underproduction) affect
potential real output, where 0 < p < 1. When p = 0, past errors
have no effect on potential real output. When p = 1, past errors are
completely irrecoverable; they reduce potential real output by the
magnitude of the error. Hence, potential real output at time t can be
written as ¥; = g[Y,—1 — plYe—1 — Yee1l]-

Individuals wish to produce the level of real output consistent
with long-run economic growth. However, they face a signal-
extraction problem. When they observe others intent on increasing
nominal expenditures for the products they sell, they do not know
whether this behavior represents an increase in aggregate demand or
an increase in the relative demand for their products. We use the
parameter 0 to express how responsive the representative agent is to
nominal shocks, where 0 < 0 < 1. Hence, real output at time t can
be expressed as Y, = ¥, + a(N, — Ny).

We assume individuals have rational expectations. They are not
systematically fooled by monetary policy. Rather, they face a signal-
extraction problem. As such, unexpected deviations from the target
path of nominal income generate real production errors. These
errors, in turn, reduce the long-run path of potential real output.

13 Tt takes time to collect and analyze data, formulate an appropriate response, and
engage in open-market operations. One might think of y as accounting for these
standard lags in monetary policy.

14 Given the equation, our specification of 0 < u < 1 should be clear. If u <0,
the monetary authority would establish a level of nominal income further away
from the target path each period; g = 0 amounts to growth rate targeting; u > 1
would denote a monetary authority that consistently overreacts.
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B. Monetary Shocks

To compare the effects of an unexpected monetary shock predicted
by Austrian macroeconomic and standard textbook models, we
specify two parameterizations of the model and then trace the
corresponding stylized impulse-response functions.” The specific
parameterizations are presented in table 1. The crucial difference
concerns the extent to which errors are costly. For the Austrian
specification, p = 0.02. For the standard textbook specification, p =
0.

Table 1. Two Parameterizations of the Model

Parameters Standard Austrian
m 1.04 1.04
u 0.20 0.20
g 1.02 1.02
p 0.00 0.02
o 0.99 0.99

Stylized impulse-response functions for positive and negative
monetary shocks under both parameterizations are included in
figures 1 and 2, respectively. The standard textbook model is
considered in panel A. The Austrian macroeconomic model is
considered in panel B.

Following a positive monetary shock, real output increases under
both parameterizations as individuals are temporarily fooled into
overproducing. In the standard textbook model, these errors have no
effect on potential output. As such, the economy gradually returns to
its long-run potential, which corresponds to the initial trend line.

In the Austrian macroeconomic model, in contrast, errors are
costly. As individuals overproduce, potential output declines. As
such, when the economy gradually returns to its long-run real output
growth path, that growth path lies below the initial trend line.

1> We use fixed parameters merely to offer pattern predictions. We do not contend
that a given set of parameters holds for all times and all places. For example, Lucas
(1973) shows that individuals producing in stable monetary regimes are prone to
make larger errors in the event of a monetary shock than those in less stable
monetary regimes. Hence, 0 might vary across countries. Likewise, p might differ
over time or depend on the sign of the monetary shock; g might be stochastic; etc.
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Figure 1. Positive Monetary Shock
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Figure 2. Negative Monetary Shock
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Following a negative monetary shock, real output decreases under
both parameterizations as individuals are temporarily fooled into
underproducing. As in the case of overproducing, these errors have
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no effect on potential output in the standard textbook model. The
economy gradually returns to its long-run potential, which
corresponds to the initial trend line."” However, these errors reduce
potential output in the Austrian macroeconomic model, meaning
that, when the economy returns to its long-run real output growth
path, that growth path lies below the initial trend line.

IV. Are Costly Errors Uniquely Austrian?

We have argued that Austrian macroeconomics differs from the
standard textbook business cycle model in maintaining that errors are
costly. The inclusion of costly errors follows, at least in part, from the
Austrian position that physical and human capital are specific. As
shown above, the inclusion of costly errors generates predictions
distinct from the standard textbook model. With this in mind, we
next consider whether the inclusion of costly errors is a uniquely
Austrian approach.

While the view that costs are incurred to remedy past mistakes is
essential to Austrian macroeconomics, it is not unique. It is similar in
some respects to the New Keynesian notion of hysteresis. In general,
hysteresis refers to the idea that the long-run equilibrium depends (at
least in part) on the transition path taken to reach it (Phelps 1972).
Early efforts focused primarily on the effect of recessions on the
natural rate of unemployment (e.g., Hargreaves Heap 1980). More
recent efforts have broadened the idea to include long-run effects on
productivity and, hence, real output growth (e.g., Summers 2014).

The idea of hysteresis came to prominence in the 1980s,
following sharp increases in unemployment rates (especially in
Europe) in the 1970s and ‘80s."” Blanchard and Summers (1986,
1987) showed that recessions could have lasting effects on the natural
rate of unemployment in an insider-outsider model."® Others stressed
that the natural rate of unemployment might increase as prolonged
periods of unemployment reduce work ethic, erode human capital, or
prompt the enactment of labor-reducing policies (Clark and Summers

16 When limited to negative monetary shocks, the standard textbook model
resembles Friedman’s (1993) plucking model. See also Garrison (1996) and Kim
and Nelson (1999).

17 Blanchard and Summers (1988) offer an eatly survey of the literature. See also
Cross (1993) and O’Shaughnessy (2011).

18 Tayard and Nickell (1985, 1986, 1989), Nickell (1990), and Layard, Layard, and
Nickell (1991) also stressed the insider-outsider nature of wage setting and, in
particular, the role of unions.
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1982; Sessions 1994; Moller 1990; Price 1992; Di Tella and
MacCulloch 2006; Minford and Naraidoo 2010; Blanchard and
Wolfers 2000; Blanchard 2005). Rowthorn (1995) explains that capital
formation might generate unemployment hysteresis. Ball (1999,
2009), Stockhammer and Sturn (2012), and Sturn (2012) consider the
relationship between monetary policy conducted in a recession and
the equilibrium rate of unemployment.

More recently, attention has turned to hysteresis in real output.
Summers (2014, p. 66) provides a clear statement: “it is increasingly
clear that the trend in growth can be adversely affected over the
longer term by what happens in the business cycle.”” Del.ong and
Summers (2012) offer an explicit aggregate model, where potential
output depends on past divergences from potential, and discuss the
mechanisms determining the hysteresis parameter. Moreover, the
long-run consequences of short-run disturbances appear to be non-
trivial. Cerra and Saxena (2008, p. 456) estimate persistent output
losses ranging from 4 percent to 16 percent over a ten-year horizon.

These efforts suggest potential inroads for those working in the
Austrian tradition. To be sure, there are significant differences
between our conception of Austrian macroeconomics and the
hysteresis found in recent New Keynesian models. For example, the
model put forward by DelLong and Summers (2012) suggests that a
period of overproduction would generate positive hysteresis effects.
Nonetheless, the general idea—that errors today have long-term
consequences—and some of the specific mechanisms, such as
“reduced labor force attachment on the part of the long-term
unemployed, scarring effects on young workers who have trouble
beginning their careers, [...] reduced investment in [...] research and
development and in physical capital, reduced experimentation with
business models and informational spillovers, and changes in
managerial attitudes” (DeLong and Summers 2012, p. 254)—seem
entirely consistent with the view of Austrian macroeconomics
outlined earlier.

V. Conclusion

With renewed interest in Austrian macroeconomics, it is important to
identify its essential features. We maintain that an Austrian
macroeconomic model must be based on microfoundations; provide

19 Summers cites as evidence the 5 percent decline in the Congressional Budget
Office’s estimate of potential GDP following the Great Recession.
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scope for monetary non-neutrality; recognize capital specificity and
the potential for malinvestment; and acknowledge that errors are
costly. In doing so, we part ways with other Austrians by arguing that
the temporal aspect of the structure of production is not an essential
feature. Malinvestments in any dimension (e.g., time, geography, type,
etc.) are sufficient so long as there are costs to reallocation.

We have offered a simple model to demonstrate the significance
of costly errors. Whereas nominal shocks in the standard textbook
model result in temporary deviations and an ultimate return to trend,
those same shocks in an Austrian macroeconomic model generate
costly errors, reducing potential output in the future. We have
discussed the similarities between our approach and New Keynesian
models with hysteresis, which are also on the rise. We suggest that
self-ascribed Austrians build on the hysteresis literature explicitly.
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