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Abstract

The negative natural rate of interest is since two decades eliciting theoretical and policy
debates. It re-emerged, after a relatively long time, in Krugman’s Liquidity Trap model.
Later, it was placed at the hearth of the Secular Stagnation theory by Summers. It is argued
that Krugman’s negative natural rate of interest ensues from theoretical premises analogous
to those present in Samuelson’s overlapping-generations model. In turn, Samuelson
obtained a negative equilibrium interest rate by opportunely recasting Bohm-Bawerk’s three
causes for a positive rate of interest. The present paper illustrates and analyses this neglected
line of thought, until its recent developments.
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“As Knut Wicksell, Bohm-Bawerk’s admirer, pointed out:
in the end we merely accept what technology is and what
human decisions are.” (P. A. Samuelson)

1. Introduction®

The negative natural rate of interest (NNRI) is, since more than two decades, at the centre of
the attention of economic theory and policy. In fact, the modern theories of Liquidity Trap
and Secular Stagnation crucially ground on this concept. As for the former, Krugman’s (1998),
one of the most important contributions in macroeconomic theory in the last decades,
intended to modernise Hicks’ (1937) Liquidity Trap (and to understand the cause of Japan
long-lasting stagnation). In this new vestige convention-al monetary policy loses effectiveness
due to the presence of an NNRI and of the zero lower bound (ZLB) on the nominal rate of
interest. As for the latter, Summers’s (2014, 2015, 2018) resurrection of Hansen’s (1939) Secular
Stagnation hypothesis opened a new strand of literature that is based on the supposition that
the NNRI permanently features advanced capitalist economies. This second line of enquiry
was preceded by Krugman’s contribution (Backhouse and Boianovsky 2016a, p. 963) and it
closely tracks its logical structure (Di Bucchianico 2020a). Krugman himself has explicitly
made the connection clear (Krugman 2013).

On the policy side, the fact that the NNRI cannot be reached because of the ZLB en-couraged
the study of novel strategies of intervention. On the monetary policy side, exceptional policy
crackdowns such as unconventional monetary actions were explicit-ly encouraged (Krugman
2000; Eggertsson and Woodford 2003; Fiebiger and Lavoie 2020) and, since some years, the
possibility of negative interest rate policy is subject to mounting debate (Rogoff 2017). The
rationale beneath the case for implementing this kind of policy is crucially based on the
supposition that the natural rate of interest is negative (Di Bucchianico 2020c). On the fiscal
policy side, other authors vocally buttress the case for active fiscal policy given monetary
policy ineffectiveness due to the NNRI (Summers 2016, Eggertsson et al. 2019).

The objective of this paper is to uncover and analyse a line of connection in the his-tory of
economic thought that links the debate about the reasons why we can expect the rate of
interest to be positive to those recent contributions in which we find the suppo-sition that
the natural rate of interest has turned negative. This contribution aims to en-rich the study of
the origins of the NNRI, which enjoy a key role in the Liquidity Trap and the Secular

Stagnation theories (Backhouse and Boianovsky 2016a, 2016b; Boianovsky 2004, 2016).



According to our reconstruction, the NNRI in Krugman’s (1998) model emerges in response
to assumptions which closely resemble the analytical background employed by Samuelson
(1958) when setting forward his overlapping-generations model. Samuelson, in turn, obtained
in this model a negative equilibrium rate of interest by ignoring or reversing the famous ‘three
causes’ for a positive rate of interest listed by Bohm-Bawerk (1889 [1930]). Read in this
perspective, the model of Krugman can be indicated as the linchpin through which the
modern theories of Li-quidity Trap and Secular Stagnation are linked to the history of the
NNRI. We, there-fore, contend for a more comprehensive understanding of the modern
reappraisal of the negative value of the natural rate of interest to be achieved when this (to
the best of our knowledge, unnoticed) line of connection is taken into account. Nevertheless,
we maintain that Krugman’s remarkable analytical enterprise did not allow for a robust
advancement in the analysis of the NNRI. Summers’ contribution, by introducing capi-tal in
the analysis, brings the theoretical treatment one step forward but cannot avoid the problems
entailed by the use of an NNRI.

The article proceeds as follows: Section 2 presents Krugman's (1998) model and maps its
ramifications until Summers’ (2014) proposal; Section 3 discusses the line of connection
linking Krugman to Bohm-Bawerk via Samuelson; Section 4 investigates whether Krugman
brought the analysis of the NNRI forward and offers a ‘map’ of the connections we discuss;

and Section 5 concludes.

2. The Negative Natural Rate of Interest in Krugman’s Liquidity Trap and Sum-
mers’ Secular Stagnation Theory

Krugman (1998) intended to revive, with suitable modifications, the Keynesian-Hicksian
Liquidity Trap. This served to explain the long-lasting stagnation of Japan (Krugman 2000).

According to the 2008 Nobel Prize recipient, a Liquidity Trap emerges when monetary policy
can no longer steer the rate of interest by controlling the money supply, “because nominal
interest rates are at or near zero: injecting monetary base into the economy has no effect,
because base and bonds are viewed by the private sector as perfect substitutes” (Krugman
1998, p. 141). The reason why the central bank should try to steer the nominal interest rate as
low as possible lies in the emergence of an NNRI. The natural interest rate is supposed to turn

negative when potential output is assumed to decrease over time (Krugman 1998, p. 147):



The condition under which the required real interest rate is negative is straightforward in this
simple endowment economy. Market clearing will require a negative real interest rate if the
marginal utility of consumption in period two is greater than that in period one, which will be the
case if the economy's future output is expected to be sufficiently less than its current output.

Therefore, in a simple Fisher-equation description of the real interest rate, we see that:
r=i—-n% r*<0 (D)
If the real interest rate required for equilibrium r” is negative, the market real interest rate r
needs to be negative as well. Given inflation expectations, one strategy might be for the
monetary authorities to set a negative nominal rate of interest (Rogoff 2017; Di Bucchianico
2020c¢). Unfortunately, given the ZLB, Krugman’s contention was that the NNRI is out of
reach. The alternative he envisaged contemplates management of inflation expectations.
Despite the ZLB, raising inflation expectations can generate an appropriately negative real
interest rate, provided that the central bank’s policy is considered credible by agents.
However, the public is convinced that monetary authorities will, sooner rather than later,
revert to conservative policy. The central bank is hence compelled to ‘credibly promise to be
irresponsible’, remarkably raising the inflation target and engaging in a ruthless crackdown

to steer agents’ expectations in the desired direction.

2.1. A Sketch of the Model

In the model, the representative agent has a utility function of the following type:
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U=5=50.c "B )

where c; is consumption, p is the relative risk aversion, f is the discount factor. The latter, as
commonplace, is supposed to be positive but lower than unity. There are no savings, and
consumption is the only component of output. The representative agent, subject to a ‘cash in
advance’ constraint, trades cash for one-period bonds, for the sake of obtaining the only
available consumption good. Money supply M is exogenous and the price level today P is given

by the Quantity Theory equation:
P=— (3)

where output today (equal to endowment today) y is given. The velocity of circulation of
money is (implicitly) supposed to be unity. In strict analogy, the price level tomorrow P is

fixed at P* = M* / y* once both M" and y* are given.



From (2), by exploiting the Euler equation for optimal intertemporal consumption allocation,
Krugman links the price level today and the nominal interest rate:

4= P—(y;)p @

In equation (4) there are five givens: the discount factor and the relative risk aversion
(preference parameters); the two endowments for today and tomorrow (output); and the
future price level. When the current price level rises, the nominal interest rate falls.
To derive the natural interest rate, we rearrange equation (4). The natural rate of interest r is
exogenously set given preferences and endowments:

.
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It turns negative when future output is expected to shrink sufficiently when compared to
current output. Assuming the relative risk aversion equal to unity for simplicity, the condition

boils down to:

y*
5y = B (6)

Condition (6) entails that the marginal utility of consuming tomorrow is higher than today
since future output is lower than current output. The other element to be taken into account

is the ZLB:

i>0 (7)
The Central Bank can fix the price level in (3) by injecting an appropriate amount of money
and, indirectly, the nominal interest rate in (4) as well. Nevertheless, this mechanism
operates, in the graph below, down to point 2 at most (the ZLB). If an NNRI emerges, point 3

cannot be achieved (it would entail a negative nominal interest rate).
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Figure 1 - The liquidity trap in the flexible price model. Source: Krugman (1998, p. 145).

In a flexible price environment, Krugman argues, the price level today would drop, thereby
raising inflation expectations: the NNRI can be achieved despite the ZLB. However, if a rigidity
on the current price level is introduced, price stickiness prevents the economy from hitting
the NNRI through deflation. We thus have all the pieces needed in (1) to describe Krugman's
intuition synthetically: an NNRI, the ZLB, and, with given prices today and tomorrow, a fixed
m®. Since price rigidity prevents deflation, the system is stuck in an underemployment
equilibrium. The ensuing policy prescription is thus in favour of an effort to raise P": if it can
be increased aptly, the required inflation expectations allow to hit the NNRI.

Krugman (1998, pp. 150-151) then introduces investment in a stylised overlapping generations
example. In it, the young cohort cultivates land and uses the proceeds to buy it from the old.
The elder cohort consumes what it earns from selling the land. The expected rate of return r;

on buying land is:

Rpss +
1+rt:%‘lt+l (8)
t

where R, is the marginal product of land and q:, g are the prices of land today and
tomorrow. Krugman states that a sufficient population decline, causing the price of land to

fall, can make the rate of return negative:

7 <0:9t — Gee1 > R (9)

thereby showing the possibility for an NNRI to emerge even when investment is introduced.

2.2. From Liquidity Trap to Secular Stagnation



Krugman (1998) exerted a strong influence, which is still present in the background of central
banks’ operative strategies (Fiebiger and Lavoie 2020), on subsequent literature dealing with
monetary policy at the ZLB, liquidity trap and stagnation. A synthetic timeline can be depicted
(Di Bucchianico 2020a). In a first phase, the publication of Krugman (1998) kick-started a
series of contributions which focused on the unconventional monetary policy way out of a
liquidity trap. Among the closest successors we find the works of Eggertsson and Woodford
(2003, 2004), which heavily ground on Krugman (1998) and expand its main features by means
of fully-fledged intertemporal models.

In a second phase, Japan’s stagnation and the unravelling of the Great Recession in the USA
contributed to shift attention to fiscal policy. Krugman (2005) himself contributed to this
shift, claiming for the necessity to rethink fiscal policy when monetary policy is constrained
by the ZLB. This tendency can be appreciated in several contributions neatly expressing
renewed interest in deficit spending fiscal policy at the ZLB (see among others Woodford 2011;
Eggertsson and Krugman 2012).>

During the third phase, lasting stagnation led to progressively move the attention from the
theory of Liquidity Trap to that of Secular Stagnation (Summers 2014, 2015, 2016, 2018). In
Summers’ view “this experience was consistent with a negative Wicksellian natural rate of
interest, implying that full-employment saving exceeded investment at any nonnegative
interest rate” (Backhouse and Boianovsky 2016a, p. 946). On the one hand, the tendency of
major firms to progressively use less physical capital, the falling relative price of investment
goods in relation to consumption goods, and shrinking labour force growth curb the demand
for investment. On the other hand, rising income shares accruing to the top 1% and ageing
population intensify the supply of savings. Their joint effect on the natural rate of interest is

to cause its continuous fall until it reaches negative values (from point A to point B in Fig. 2).



Figure 2 - The negative natural rate of interest is Summers’ framework. Source: author’s elaboration.

As in Krugman’s (1998) contribution, if the policy-controlled nominal interest rate is
constrained by the ZLB, the NNRI can remain out of reach (Summers 2016, p. 3):
Following the Swedish economist Knut Wicksell, it is common to refer to the real interest rate that
balances saving and investment at full employment as the “natural,” or “neutral,” real interest rate.
Secular stagnation occurs when neutral real interest rates are sufficiently low that they cannot be

achieved through conventional central-bank policies. At that point, desired levels of saving exceed
desired levels of investment, leading to shortfalls in demand and stunted growth.

Summers’ proposal grounds on the logical structure of Krugman'’s Liquidity Trap, but it makes
the NNRI a permanent feature of an economy endowed with capital, and decidedly turns the

attention to deficit-spending fiscal policy.

3. The Negative Natural Rate of Interest: Back to Samuelson and B6hm-Bawerk

In this section we aim to highlight the resurgence in Krugman’s (1998) seminal paper, after a
relatively long time, of the issue of what causes the interest rate to be either positive or
negative starting from premises analogous to those that can be found in previous
contributions. In particular, while the origin of the enquiry on the reasons why we normally
expect the rate of interest to be positive can be traced back to B6hm-Bawerk (1889 [1930]),
Samuelson (1958) showed the possibility to get the opposite result grounding on the same
reasons Bohm-Bawerk discussed. Therefore, while the general structure of the model
proposed by Krugman (1998) draws heavily on Hicks's (1937) reasoning in terms of
intertemporal price elasticity and money/bonds substitutability (let alone the choice of

renovating the liquidity trap concept) (Boianovsky 2004), the case involving an NNRI links



that seminal paper also to those other two authors. Let us, therefore, try to reconstruct the
rationale for our claim.3
At first, we list Krugman’s (1998) main assumptions, those that play the most significant role
in order to get an NNRI. As seen, Krugman reaches this fundamental result in an
intertemporal, two-period model. In it:
i. the economy is supposed to be poorer tomorrow than today, given that
consumption endowments decrease in the second period;
ii. agents strictly prefer consumption today to consumption tomorrow, as they are
characterised by a positive (and lower than unity) time discount factor j3;
iii.  in the model there is only one consumption good, no capital is present.4
Keeping these hypotheses in mind, we now expand on our proposed connection. We focus
initially on the link between Bohm-Bawerk’s causes for a positive rate of interest and
Krugman’s (1998) modern Liquidity Trap.
B6hm-Bawerk, in his The Positive Theory of Capital (1889 [1930]) offered his “vision of how the
interest rate might be determined by the interplay of systematic time preference
(‘impatience’) and time-phased technology's productivity” (Samuelson 1994, p. 202). He

deemed the origin of a positive rate of interest to be owed to three causes (Bbhm-Bawerk 1889

[1930]; Blaug 1997, pp. 480-488):

i. better provision for wants expected in the future than in the present;
ii. undervaluation of future wants;
iii. the superiority of more roundabout methods of production.

His investigation on the nature and causes of interest obviously entailed many other facets
besides the discussion of the three causes.5 For example, Bohm-Bawerk also needed to devise
a measure of an economy’s endowment of capital independent of the rate of interest. This,
among other things, led him to construct a measure of the ‘average period of production’,
which however failed its aim (Gehrke and Kurz 2009).
Samuelson (2001, pp. 302-304; emphasis in the original) described the three causes very clearly
as follows:®
Bohm’s first cause of positive interest [...] recognized that if in the future I will be richer than I am
today, I can afford to pay a positive interest premium to borrow and thereby make my consumption
stream more smooth. [...] Bohm’s second cause involved asymmetric time preference for present
consumption versus future consumption: whether rationally or irrationally, most people would

(other things equal) prefer the pair ($2000 now, $1000 later) to ($1000 now, $2000 later) [...] Bohm
offered his important third cause for interest, namely the brute technological fact that more “time-
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intensive,” more “round-about,” and more “capital-intensive” processes (somehow measured)
allegedly do create extra consumable harvests from the same totals of labor and natural resources.

The formulation of a theory for the positivity of the rate of interest in these terms attracted
much attention, and several authors engaged with a discussion of the ‘three causes’. One of
the preeminent examples is Wicksell (1893 [1954, pp. 106-119]) who, besides discussing the
issue, also reinstated the problem, transforming the ‘three causes’ framework “into an explicit
theory of interest as the marginal productivity of waiting, coordinated with the marginal
productivity theories of wages and rent” (Uhr 1951, p. 844).7 In this context, if capital relative
scarcity determines the rate of interest, and the latter settles to a level higher than the rate of
time preference, net capital formation ensues and with it rising per capita income (Gehrke
and Kurz 2009, p. 75). However, in such a scenario the rate of interest would be determined
by the third cause, while the first is operative only in consequence of a divergence between
the interest rate and the rate of time preference that accounts for the second cause.® Going
beyond the exclusive focus on Wicksell, Boianovsky (1998) illustrated the various objections
that the Swedish economist, but also Ramsey, addressed to Bohm-Bawerk’s formulation, while
Samuelson (1994, 2001) also brought Fisher and Hayek into the picture.
Let us now move towards the comparison between the tasks of Bohm-Bawerk and Krugman.
Whereas the former wanted to understand why the rate of interest is generally positive, the
latter’s target was to place an NNRI at the core of his theory. Therefore, to get acquainted with
how the three causes can be changed and mixed to obtain results different from that of Bohm-
Bawerk, we consider two simple examples where there is a zero rate of interest. We do so by
referring at first to Blaug (1997), who argued that:

the rate of interest can only be zero when (1) the flow of income is constant through time; (2) time

preference is neutral; and (3) the net product cannot be increased by postponing consumption for
the sake of future production. (ibid., p. 487)

the first and the second reasons for a positive rate of interest are absent by definition under
stationary conditions; if the third reason is also inoperative, the rate of interest will be zero. [...] So
long as time preference is positive, however, zero net productivity of capital or synchronisation of
production and consumption will not reduce the rate of interest to zero. (ibid., p. 502)

In addition to this example, it is possible to find another instance featuring a zero interest rate
- in which the result is attained by referring to Bohm-Bawerk’s framework - in the well-known
textbook Economics (Samuelson and Scott 1966). The two authors affirm that the rate of
interest is determined by both ‘impatience’ and ‘productivity’. By means of a graphical

example analogous to that we will show below (cf. Fig. 3), they demonstrated how these two



factors contribute to the formation of a positive rate of interest. Nevertheless, supposing their
absence (as the authors did) would make the positive rate of interest unwarranted: “Having
thus ruled out net productivity and time preference, we should find that the equilibrium
interest rate must then be zero” (ibid., p. 670). These two examples allow to focus on the fact
that, while the three causes (and their interactions) had been employed by B6hm-Bawerk to
study the positivity of the rate of interest, at the logical level some peculiar assumptions may
make the final result different. The case in which, according to a particular formulation of the
three causes, the rate of interest settles at a zero level is however not only a curiosum. In the
first chapter of Schumpeter’s Theory of Economic Development (1934), among several other
things, a discussion can be found about the properties of an economic system settled to “a
‘circular flow’, a stationary and synchronised economic process in which there is no
uncertainty about the future” (Blaug 1997, p. 502). In such a condition, Schumpeter stated,
the interest rate would turn out to be zero, and he maintained that by recalling (his former
mentor) Béhm-Bawerk’s ‘three causes’ (Elliott 1985, p. 24):

In the strictly stationary conditions of the circular flow, Schumpeter argued, interest rates would

be zero, because of the assumed absence of systematic time preference for the present over the

future (based, in turn, on synchronisation of production and consumption) and because

opportunities for additional profits through investment in more roundabout methods of
production become exhausted when those methods are a matter of routine.

Therefore, the zero-interest rate result Schumpeter arrives at depends on the suppression of
all the three causes: “Denying all of Bohm-Bawerk's three causes, Schumpeter cogently denies
positivity to the sans-development interest rate” (Samuelson 1994, p. 205). This kind of
argument led also to a debate between Schumpeter and Bohm-Bawerk themselves precisely
on whether in a stationary condition the rate of interest would be positive or nil (Elliott 1985,
p. 25).
After the reflection on the zero-interest rate case, we can now move to that in which the rate
of interest becomes negative. Samuelson (1958) attempted to determine the equilibrium
interest rate in an economy in which, over the years, different generations overlap. He
obtained the equilibrium interest rate in a market among generations in which loans are
demanded only for consumption.® The main assumptions of the model were:

i. each cohort of agents experiences a three-period life: in the first two periods,

individuals work and produce, while in the third they retire and have to find a way
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to keep on consuming without receiving any labour income. Thus, later years are
not wealthier but poorer;

ii. the arguments of the ordinal utility function of the representative consumer are the
three-period dated consumption quantities, but there is no formalisation for the
subjective discount factor;

iii. no good can be used as a store of value because none keeps through time (in his
words, an “extreme assumption”).

During the introduction to the formal setup of the model, Samuelson recalled B6hm-Bawerk’s
three causes, and then he stated the problem in these terms (ibid., p. 469):

(Thus Bohm's second cause of interest may or may not be operative; it could even be reversed, men

being supposed to overvalue the future!) In addition to ignoring Bohm's second cause of systematic

time preference, [ am in a sense also denying or reversing his first cause of interest[...] Finally, recall
our assumption that no goods keep, no trade with Nature being possible, and hence Bohm's third

technological cause of interest is being denied. Under these assumptions, what will be the
equilibrium time path of interest rates?

After having demonstrated that in such a stylised economy the interest rate can be seen as a
by-product of human fertility (in his words, a “biological theory of interest”, because the rate
of interest is equal in magnitude to the rate of growth of population), Samuelson also analysed
the multiplicity of possible equilibrium interest rates in a situation of stationary population.
In his numerical example, the relevant root from which to extract the equilibrium interest
rate delivered a negative valued solution (ibid., pp. 477-478). How did the author comment
such a surprising outcome?
Is this negative interest rate a hard-to-believe result? Not, I think, when one recalls our extreme
and purposely unrealistic assumptions. With Bohm'’s third technological reason for interest ruled
out by assumption, with his second reason involving a systematic preference for the present soft-
pedaled, and with his first reason reversed (that is, with people expecting to be poorer in the future),
we should perhaps have been surprised if the market rate had not turned out negative. [...] It
incidentally confirms what modern theorists showed long ago but what is still occasionally denied
in the literature, that a zero or negative interest rate is in no sense a logically contradictory thing,

however bizarre may be the empirical hypotheses that entail a zero or negative rate. (ibid., p. 479,
emphasis in the original).

In a more recent article on Bohm-Bawerk’s capital theory, Samuelson reiterated the argument,
although making use only of the inversion of the first cause: “In a modern society where one
can expect to live a long time in a retirement without earning power, Bohm’s logic might

rationalize a negative real interest rate!” (Samuelson 2001, p. 303; emphasis in the original).
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The theoretical picture drawn by Samuelson appears clear. Given the nature of his
assumptions, which either reverse or set aside the three causes, the NNRI follows straight.

It is now time to relate Samuelson’s (1958) article to Krugman’s (1998) contribution in order
to close the line of connection. The Krugmanian model, it can be shown, can indeed host an
NNRI precisely because of two of the three reasons listed by Samuelson. In it, in the basic
version, the natural interest rate is arrived at in an economy with only consumption, through
the intertemporal maximisation of utility by the representative agent. As in the case explored
by Samuelson, the first cause envisaged by Bohm-Bawerk for a positive rate of interest was
reversed, as the future level of endowments was assumed to be lower than today’s level. On
the contrary, the second reason was present, because agents systematically prefer consuming
today rather than tomorrow. Again, like for Samuelson, technological concerns were set aside
because there was neither a production function nor investment; Bohm-Bawerk’s third cause
for the appearance of a positive interest rate was neglected.

In order to better grasp the analogy we want to draw among the authors we have been

treating, we summarise their arguments in Table 1.

Bohm-Bawerk (1889)  Samuelson (1958) Krugman (1998)

First cause Future income higher  Future income lower  Future income lower
than today than today than today
Second cause Systematic preference  Neutrality between Systematic
for consumption today consumption today  preference for
and tomorrow consumption today
Third cause Superiority of more Technological Technological
roundabout processes  superior possibilities  superior possibilities
ruled out ruled out
Rate of Positive Negative Negative

interest

Table 1 - A synoptic table of Béhm-Bawerk, Samuelson and Krugman approaches to the three
causes. Source: author’s elaboration.

In it, we can more schematically see the analogy that we detect in their reasoning about the
sign of the rate of interest. While Bohm-Bawerk obtained a positive rate of interest out of his
three grounds, Samuelson was able to reverse that result by tackling all three facets. Krugman,
later on, kept such a result unchanged despite the reintroduction of the second cause in line

with the original formulation of Bohm-Bawerk.

4. The Re-emergence of the Negative Natural Rate of Interest in Hindsight

12



4.1. Where does Krugman’s Work leave the Discussion on the Three Causes?

After having introduced the connection between Krugman, Samuelson and Bohm-Bawerk, we
will now further elaborate on their relationship. Before starting, it is important to note that
Krugman's reasoning is always carried on dealing with a dynamic economy, not a stationary
condition. Blaug (1997, pp. 480-489) carefully differentiates the discussion of these two
different cases. We note that, were the economy stationary, the interest rate would be
determined given the discount factor of the representative agent, as Krugman (1998, p. 144)
pointed out right away when introducing the reader to his model. In fact, if endowments

between the two periods are equal, equation (5) becomes:

pr=l"F ;ﬁ (10)

Keeping the non-stationarity assumption in mind, let us now re-read the discussion carried
out in the previous section through the graphical representations in Fig. 3 and Fig. 4. We
elaborate on Samuelson (1994, p. 204), Samuelson and Scott (1966, p. 670), who utilised a

‘Fisherian’ graph to better grasp Bohm-Bawerk’s insights:*°
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Figure 3 - A graphical sketch of the first two causes: (a) the case of B6hm-Bawerk. Source: author’s
elaboration on Samuelson (1994), Samuelson and Scott (1966).

Case (a) in Fig. 4 represents the conventional Bohm-Bawerk rationalisation of the first two
causes. Line OT has slope 1 (45 degrees): this means that along this line, the amount of

available present (C,) and future (C,) consumption is the same. A situation like that would be
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represented by drawing a square whose diagonal is the OG line. The slope of the indifference
curve 1in point F is 1 in absolute value: the second cause is not operative. A Bohm-Bawerkian
intertemporal provision of consumption such that OA is longer than OC causes the slope of
the line DE to be higher than 1 in absolute value. Hence, the rate of interest turns out to be
positive at the tangency point between the two curves at point B and this is due to the effect
of the first cause.

The case of indifference curve 2 is different. In fact, this indifference curve is steeper than
indifference curve 1. In this instance, the slope of the indifference curve at point G is higher
than 1in absolute value: the second cause is operative. The line D’E’ is parallel to the DE line.
Despite the two curves having the same slope, meaning that the first cause is operative also
in this case, a positive rate of interest emerges already at point G. Given that it is placed on
the OT line, this signals the fact that the rate of interest is positive even if the two-period
endowments were equal, i.e. even in the absence of the first cause. This is due to the second
cause (the systematic preference for consumption today), the element conferring a vertical

bias to indifference curve 2.

C»
(b)

>
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Figure 4 — A graphical sketch of the first two causes: (b) the case of Krugman. Source: author’s elaboration.

Case (b) in Fig. 4 depicts the Krugmanian version. If the provision of goods will be lower
tomorrow, line OC is longer than OA, and this means that the first cause has been reversed.
Indifference curve 1 has a slope equal to 1in absolute value, and hence the second cause is not
operative. In the absence of a systematic preference for consumption today, even a slightly
smaller endowment today than tomorrow (as in the graph) suffices to let a negative interest
rate emerge. Indeed, in point B the slope of the DE line is lower than 1 in absolute value.
Hence, a negative rate of interest materialises.
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When, on the contrary, we have a steeper indifference curve such as curve 2, this means that
the second cause is operative. Therefore, in order to obtain a slope lower than 1 in absolute
value for the D’E’ line a higher-then-before rate of decrease of endowments is needed