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Abstract: Japan has been in a benign liquidity trap since
1990. In a benign liquidity trap, interest rates approach ze-
ro, prices decline, and monetary policy is ineffective but
output and employment perform decently. Such a pattern
contradicts traditional macro theories. This paper intro-
duces a monetary general equilibrium model that is com-
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1. Introduction

The behavior of Japan’s economy since 1990 presents a true challenge for macroeco-
nomics. On the one hand, Japan has experienced persistent deflation, accompanied
by strong declines in asset prices and land values. The presence of deflation over a
quarter of a century appears mysterious because Japan is not on the gold standard
and its policy makers have made every effort to pull the rate of inflation into positive
territory: Quantitative easing was first adopted in Japan, and regarding fiscal policy,
the country is also famous for the world’s highest debt-to-GDP ratio.

On the other hand, Japan’s real indicators, such as output and employment, have
performed relatively well. In hindsight, the claim of a “lost two decades” seems exag-
gerated because Japan’s economic record has certainly kept pace with that of other
industrialized countries, as will be documented below.

Hence, Japan is in a benign liquidity trap: a state of affairs in which real variables de-
velop reasonably, nominal variables indicate a downturn, and monetary policy fails
to operate in the expected manner. These three stylized facts contradict received doc-
trine. They are inconsistent with models where markets function smoothly, the
quantity theory of money is alive and well, and public debt crowds out private in-
vestment through higher interest rates. The facts also contradict models that associ-
ate deflation with economic depression and unemployment. Economists have some-
times regarded Japan’s situation as a mere anomaly. Meanwhile, however, the trap’s
distinguishing feature—mild deflation in the face of hyper-expansive monetary poli-
cy—appears to have spread to other economies, such as the United States, the Unit-
ed Kingdom, and the eurozone.

This paper proposes a monetary dynamic general equilibrium model that reproduces
the aforementioned stylized facts and facilitates an analysis of benign liquidity traps.
The paper is organized as follows. To motivate the subsequent analysis, section 2
summarizes key figures of Japan’s economy and compares these features with those of
similarly advanced economies. Section 3 presents a monetary general equilibrium
model that, depending on the specification, is able to produce all traditional propo-
sitions but cannot account for benign liquidity traps. Section 4 augments the model
with a credit constraint. This single variation in assumptions has far-reaching conse-
quences and yields features resembling Japan’s record. Conclusions for monetary pol-
icy are outlined in section 5, which shows that the central bank gains control over
nominal and real interest rates in a benign liquidity trap but loses its ability to man-
age inflation. Section 6 discusses how some of the underlying premises can be re-
laxed, and section 7 adds concluding remarks.

The idea that credit constraints have striking economic consequences is of course
well known. Following Hellwig’s (1981) original theoretical treatment, many au-
thors have studied the interaction of credit constraints, collateral requirements, and
asset prices. Geanakoplos (1996, 2014) considers leverage cycles as self-reinforcing
interplays between credit capacities and collateral values. Kiyotaki and Moore
(1997), Sakuragawa and Sakuragawa (2009), and Eggertsson and Mehrotra (2014)



examine credit constraints in moneyless models, Ogawa and Suzuki (1998) study an
interesting partial equilibrium model with such a constraint, and Aradjo, Schommer,
and Woodford (2015) analyze collateral equilibria in pure exchange economies.

This paper’s objective is not to explain credit constraints, but to trace their macro-
economic consequences in a dynamic model with production, investment, and an
explicit monetary sector. This richer setting sheds light on important features of con-
temporary economies, including the decline in nominal interest rates and the seem-
ing inability of monetary policy to change this course.

2. Review of the Data

Japan’s recent economic history is well documented, cf. Ueda (2012) and the refer-
ences cited therein. This brief section concentrates on the point of interest here: Ja-
pan’s real and monetary performance over the last 25 years, in comparison with the
conduct of its fellow industrialized countries.

Table 1 reports average real per capita growth rates and average unemployment rates
for France, Germany, Italy, Japan, the United Kingdom, and the United States. In
terms of growth, Japan is obviously not an outlier in this group; its growth rate lies
between the rates of France and Italy. German growth was somewhat stronger but
distorted upward in the initial years of the period as a result of reunification. The
United Kingdom and the United States grew somewhat more rapidly.

Table I: Real economic indicators, 1990-2013.

Per capita growth Unemployment
France 1.0% 10.0%
Germany 1.3% 8.1%
Italy 0.3% 9.2%
Japan 0.8% 4.0%
United Kingdom 1.6% 6.9%
United States 1.4% 6.1%

Note: The table reports growth rates of gross domestic product per capita and unemployment rates, both aver-
aged over the period 1990-2013. Source: OECD database, items B1_GA (gross domestic product), hist5 all
ages (population), and harmonized unemployment rate all ages (unemployment), retrieved 15 May 2015.

Regarding employment, Japan is the distinct leader among the larger advanced
economies. Its average unemployment rate was less than one-half that of the conti-
nental European countries and less than two-thirds that of the Anglo-Saxon coun-
tries. Taken together, the figures do not sustain claims of Japanese economic malaise.
Given these undisputable facts, where does the assertion of “two lost decades” stem
from, and why are other countries petrified by the prospect of “Japanization”? Two



explanations can be offered. First, some observers confound total growth with per
capita growth. With its declining population, Japan cannot reach the same total
growth rate as a country such as the United States, where the population is still ris-
ing rapidly. To eliminate the resulting bias, elementary theory suggests comparing
per capita growth rates. Second, it has often been noted that Japan performed better
in the period 1950-1989 than in subsequent years. This is certainly true, yet also ex-
plainable in textbook terms. In the period after WWII, Japan began as an emerging
economy that gradually caught up with the advanced world. Having reached the
technology frontier, it entered a steady state with lower growth.

Japan’s nominal indicators, however, are in fact unique. Although all comparable
countries experienced inflation over the last 25 years, Japan’s price level actually de-
clined by 11.1 percent, or 0.5 percent annually, with relatively small annual varia-
tions. As the data in table 2 show, nominal interest rates were also exceptionally low
in Japan, amounting to less than one-half of the levels of the other countries.

Table 2: Monetary economic indicators, 1990-2013.

Inflation Nominal interest rate
France 1.5% 5.2%
Germany 1.5% 4.8%
Italy 3.1% 6.2%
Japan -0.5% 2.4%
United Kingdom 2.9% 5.7%
United States 2.1% 5.0%

Note: The table reports changes in the GDP deflator and nominal long term interest rates, both averaged over
the period 1990-2013. Source: World Bank database, item NY.GDPDEFL.KD.ZG (inflation) and OECD
database, item long-term interest rates, both retrieved 15 May 2015.

Some final observations pertain to monetary policy. After the real estate and stock
market crash at the start of the 1990s, Japan’s central bank first adopted a passive
stance, hoping that the economy would shortly return to normal. This hope faded
during the following decade, and after the turn of the century, monetary policy be-
came more aggressive, commencing with a first round of quantitative easing in
2001-2006 and culminating in the noted “Abenomics”, which began after Prime
Minister Shinzo Abe won the 2012 elections. Even these exceptional measures, how-
ever, have rendered no perceptible effects as yet, and this completes the puzzle that is
the subject of this paper: the concurrence of acceptable real development on the one
hand, mild deflation and monetary policy ineffectiveness on the other.



3. Baseline Model

The baseline model envisions a one-sector economy with a central bank, many iden-
tical households, and many identical firms. Time is divided into discrete periods,
t=1, 2, ... The economy could be regarded as an overlapping generations model, but
as Bernanke and Gertler (1989: 15) rightly note, there is no need to interpret this
model literally. As long as the analysis is confined to qualitative results, the period
length is a matter of convention; it may be 30 years or just one year. Interpreted ge-
nerically, the overlapping time structure does not focus on younger and older per-
sons but represents what is essential for dynamic macro theory: a present, a future,
and expectations that guide current action.

There are two distinct assets, interest-bearing bonds and money, which bears no in-
terest. In each period, the central bank creates a money stock, M,, by purchasing
bonds in the amount of B >0. The bonds are redeemed in the following period
when they also yield interest, at a nominal rate, 7, which is fixed in advance. The
central bank’s balance sheet and earnings statement take the form

(1) Mz = B;b and O-t+1 = Z.tBth ’

where 0.1 denotes seigniorage, the profit from money creation. Bonds are issued by
firms, which use them to finance investment. As the model neglects risky decision-
making and agency costs, bond issues may also be interpreted as bank loans; there is
no difference between these two forms of financing at the present level of abstrac-
tion. Confronted with nominal wage rates, W, prices levels, P, and nominal interest
rates, #, firms maximize profits, /7, by choosing labor demands, N?, capital stocks,
th, and bond issues, B/, forall r>1:

(2) Np%!g 11, = R+1F(Ni1’K;{)_‘Vr+1Nil

t+1

~(1+4)B° st. B =PK’.

The gross production function F is smooth, strictly increasing and strictly quasi-
concave, displays constant returns to scale, and satisfies the Inada properties. At a
profit maximum, the marginal productivity of labor equals the real wage rate, Wi/P..
The marginal productivity of capital equals the gross real interest rate, 1+#.1, which
is defined as 1+7:7=(1+4)/(1+ 1), where 1+ 7., = Pr.i/ P; denotes expected inflation.

Households supply a constant quantity of labor, /V, and maximize utility subject to
two budget constraints:

d
max! lnC,l+ﬁlan+l+,ulnM’

CLI ’ C12+1 ’Btl/ ’Mtl/ ])Z’

3) st. i) PC'=W N-B'-M?,
i) P,,CL =(+i)B* +M*+ 11, +o0,

+1 7 t+1

+1°

According to the first budget constraint, wage income, W; AV, is used to finance con-
sumption expenditure, 2C’, bond acquisitions, B, and the formation of money



balances, M. In the next period, consumption expenditure, P, C?%,, is financed

by bond and money holdings, interest on bonds, profits, and seigniorage.

Combined, formulae (1), (2), and (3) constitute a consensus model that can be run
in several modes to represent prevailing macroeconomic doctrines. First, in the
smooth mode, there exists a sequence of prices (P, W, 7,) such that all markets clear

forever:
C'+C*+K!=F(N*K"),
" N?=N,
B!+ B =B,
M =M

t t*

The variables in (4) are the optimal choices of households and firms, and the result-
ing competitive equilibrium is subject to the money stocks set by the central bank. It
should be emphasized that the nominal interest rate is an endogenous variable in
this model, not a policy instrument. In other words, the central bank can influence 7
through its open market operations but cannot fix it outright. The nominal interest
rate represents a market bond yield rather than an overnight yield such as the federal
funds rate, which pertains only to contracts between banks and the central bank but
does not affect firms and households. In the smooth mode, discretionary monetary
policy is superneutral (Homburg 2015) and not useful.

Second, in the sticky mode, the model can be used to study the consequences of wage
and price rigidities. If excessive nominal wage rates produce unemployment, the la-
bor market equation in (4) must be replaced by the inequality N? < N, whereas
commodity and bond markets remain in equilibrium. Monetary policy can raise the
price level and can also diminish real wages, provided that nominal wages do not rise
in proportion; otherwise stagflation will result. An analogous policy effectiveness
proposition holds under price level stickiness; to show this formally, one adds a
commodity demand constraint to the firms” decision problem and invokes Clower’s

(1965) dual decision hypothesis.

Third, the model has a bleak mode, associated with saving gluts, secular stagnation,
and overaccumulation, as suggested by Bernanke (2005), Summers (2014), or von
Weizsicker (2014). The simplest example is a stationary state with constant prices
and quantities, where the utility function and the production function are specified
in such a way that the equilibrium real interest rate, », happens to be negative. At
constant prices, inflation expectations vanish, the nominal interest rate, 7, equals the
real rate, and as the former is negative in equilibrium, the latter should also become
negative. However, the above utility specification requires a strictly positive nominal
interest rate. Therefore, the real interest rate cannot reach its negative equilibrium
level, commodity demand falls short of commodity supply, unemployment results,
and the economy enters an indefinite spiral of strong price-wage deflation (which is
not counteracted by a real balance effect, as the model contains no outside money).



Such a malign liquidity trap can be avoided if the central bank supports an inflation
rate exceeding the (absolute value of the) negative real equilibrium interest rate.

All of the preceding modes have one crucial feature in common: They are incon-
sistent with Japan’s situation, which is characterized by high employment, mild de-
flation, and policy ineffectiveness. The smooth mode exhibits high employment at
least, but expansive monetary policy would produce inflation. The sticky mode en-
tails unemployment, effective monetary policy, and possible wage-price inflation, all
of which contradict Japan’s experience. The bleak mode combines unemployment
with strong deflation and hence runs counter in both respects to a state of high em-
ployment coupled with an almost stable price level. In summary, traditional macro
approaches fail to explain events in Japan. A new approach is needed, which is de-
veloped in the next section.

4. Benign Liquidity Traps

The baseline model is now run in a fourth, constrained mode, which has as yet re-
ceived less attention in monetary macroeconomics. Maintaining all previous as-
sumptions, the constrained mode involves changing the model in a single respect:
firms can no longer sell as many bonds as they desire at the prevailing interest rate.
Rather, their actual bond issues, B,, are bounded from above by a positive number B
that represents an exogenous credit limit:

(5) B, <B.

A natural interpretation of this credit constraint is that only a certain amount of
bonds qualifies for issuance. Such may be due to a lack of good collateral, to finan-
cial regulation, or to a greater risk awareness on the side of the buyers—the notori-
ous “flight to quality”. In any case, as indicated in the introduction, the model’s
purpose is not to derive the credit limit from the underlying economic and legal
structure but to study its macroeconomic consequences.

The following analysis considers the long-run impact of a credit limit. In this con-
text, it is appropriate to focus on stationary states and to abstract from short-run
price and wage rigidities. For the time being, zero expected inflation and zero ex-
pected profits are also assumed. Zero expected inflation is consistent with constant
price and wage levels and implies that nominal and real interest rates coincide. These
premises suffice to prove the paper’s main result.

Theorem: For every stationary equilibrium with unconstrained bond issues B* and
for every number B €(0; B*), there exists a corresponding constrained equilibrium
where output and employment are unchanged while the price level, the nominal
wage rate, and the term #/(1+4) are diminished by the common factor B/B*.

The proof is relegated to the appendix. Its economic intuition is simple if one con-
siders the two mechanical consequences of a credit limit step by step: First, the limit
makes it impossible for firms to finance the original capital stock. Investment and
aggregate commodity demand decline. The emerging price-wage deflation comes to



a halt when the price level has fallen in proportion to B/B*. After this reduction in
prices, firms can carry out their original investment plans. Figure 1 shows the ad-
justment process.

Y

A

deflation

1 >
>

B/P* BI/P=B*/P*

Figure I: The solid line is the production function. At the original price level, P* the

credit constraint reduces the capital stock (leftwards arrow). Deflation relaxes the
constraint (rightwards arrow) and facilitates maintaining the original capital stock.

Second, the reduction in bond issues depresses the interest rate. Credit limits make
financing harder in terms of credit availability but also easier in terms of credit costs
(Huggett 1993). Intuitively, households are confronted with a shortage of interest-
bearing investment opportunities. At the new equilibrium, they hold a smaller nom-
inal amount of bonds but an unchanged nominal amount of money. Such a portfolio
is chosen only at a lower interest rate.

Y
A AI

— > K

B/P=B*/P*
Figure 2: The solid line is the production function. Point A represents the con-
strained equilibrium. In such an equilibrium, the interest rate is lower than in the
unconstrained case. The desired capital stock is higher, such as at point A'.

The liquidity trap resulting from a credit limit is benign because output and em-
ployment remain at their unconstrained equilibrium values—there is no permanent
output gap. However, the two equilibria differ in a crucial respect, which is not as
obvious: Although firms can finance the unconstrained capital stock, K*, in the con-



strained equilibrium, they are szil/ confronted with a binding credit constraint be-
cause the interest rate is now lower. Figure 2 illustrates this central point.

As shown in the appendix, the following relationship between the marginal produc-
tivity of capital and the interest rate holds in the case of zero expected inflation:

oF . .
(6) W =1+i+ {f .
The Lagrange multiplier & represents the shadow price of the credit limit; it reflects
the increase in profit following a marginal increase in B . The formula allows distin-
guishing two regimes:
— In the unconstrained regime, the shadow price vanishes and the marginal produc-
tivity of capital coincides with the gross interest rate, 1+ i*, which equilibrates

bond demand and bond supply.

— In the constrained regime, the shadow price is strictly positive. Therefore, the
marginal productivity of capital exceeds the gross interest rate, 1+ 7, which equili-
brates bond demand and the credit limit.

It is common in economics to identify the marginal productivity of capital with the
real interest rate; these two terms are used almost interchangeably. Remembering the
equality of nominal and real interest rates under zero expected inflation, this identi-
fication is unwarranted in the presence of a credit constraint which entails an excess
of the marginal productivity of capital over the real interest rate. The positive differ-
ence between the marginal productivity of capital and the real interest rate is the key
feature of a benign liquidity trap and responsible for many puzzles associated with it.

In particular, interest rates become liable to mislead judgments concerning capital
costs and dynamic efficiency. For example, if the marginal productivity of capital
amounts to 6% when inflation indexed bonds yield 0.5%, identifying the two mag-
nitudes suggests that the social costs of capital stock reductions are small. It also in-
dicates dynamic inefficiency if the economy grows at a rate of 1%. Both conclusions
are false, however, because the marginal productivity of capital exceeds the interest
rate. The difference between the two magnitudes represents an equity premium that

results from the credit limit alone, without invoking uncertainty (Constantinides,
Donaldson, and Mehra 2002).

The preceding analysis may suggest that benign liquidity traps are caused by credit
crunches, i.e., sudden decreases in B . An equally possible cause, however, is a rise in
B* Consider the borderline case, B = B*, where the credit limit equals the uncon-
strained equilibrium level. If the central bank expands the money supply, the varia-
ble B* will rise in proportion and the economy is moved into a constrained equilib-
rium. Therefore, benign liquidity traps do not presuppose an exogenous fall in the
credit limit but can also result from fast monetary expansions combined with credit
stickiness.

As a final remark, it should be emphasized again that credit limits have no adverse
effects on economic activity if prices and wages are sufficiently flexible. In their ac-



count of Japan’s experience, Hayashi and Prescott (2002) reject financial explana-
tions, arguing that the output share of investment did not fall during the 1990s.
This argument is elusive because it rests on the assumption that credit limits implied
just the opposite. In the above model, the output share of gross fixed investment re-
mains constant. Investment falls only in nominal terms but not in real terms.

5. Monetary Policy

Traditionally, central banks seek to influence the economy through changes in the
overnight interest rate charged to commercial banks. In the late 1990s, this instru-
ment became ineffective in Japan, and the central bank turned to a new policy that
is now known as quantitative easing. Quantitative easing involves large bond pur-
chases in the open market and is expected to drive up prices and output via the re-
sulting monetary stimulus. As documented by Japan’s recent economic history, the
new instrument also failed. The following statement, proven in the appendix, shows
why.

Corollary 1 (Quantitative Easing): Assume a stationary equilibrium with a binding
credit constraint. If the central bank increases the money stock, the nominal interest
rate falls, but prices and output remain unchanged.

Central bank bond purchases change the composition of households’ portfolios; af-
ter the purchase, the portfolios contain more money and fewer bonds. The concur-
rent decline in the interest rate induces the households to voluntarily retain these
new portfolios. However, expansive monetary policy has no further consequences: In
particular, it fails to stimulate investment because investment demand is not re-
strained by credit costs but by credit availability. Therefore, prices and output re-
main unchanged. Reconsidering figure 2, an expansive monetary policy, which re-
duces the interest rate, pushes point A" to the right. The shadow price of the credit
limit rises, and firms would like to increase investment all the more. Yet, they cannot
as long as the credit constraint is operative.

Alongside its zero interest policy and quantitative easing, Japan’s central bank also
employed a third type of policy, known as expectations management or forward
guidance, cf. Shirai (2013). Through forward guidance, the central bank attempts to
increase inflation expectations in the hope that this will diminish the real interest
rate and stimulate aggregate demand. To analyze such a policy, it is necessary to
abandon the assumption of zero expected inflation. Clearly, forward guidance is in-
effective if it fails to raise inflation expectations. However, it seems instructive to
suppose that the central bank can indeed manage expectations and to study the con-
sequences of this hypothesis.

Corollary 2 (Forward Guidance): Assume a stationary equilibrium with a binding
credit constraint. If the central bank raises expected inflation from zero to 7>0, the
real interest rate falls, but the nominal rate, prices, and output remain unchanged.

This is rather obvious because the marginal productivity of capital exceeds the real
interest rate at a constrained equilibrium, cf. (10) in the appendix:

10
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The right-hand side represents the real interest rate, which will decline if the central
bank succeeds in boosting expected inflation. Forward guidance conducted in isola-
tion has no effect on the nominal interest rate that is fixed by households’ portfolio
choices. If the central bank combines forward guidance with quantitative easing, the
concurrent fall in the nominal interest rate (see corollary 1) reinforces the pressure
on the real interest rate and may well drive it into negative territory. In any case, the
policy fails to have the desired effects because the credit limit, and not the credit
costs, presents the true obstacle to higher investment.

From a theoretical perspective, corollary 2 is the deepest result of this approach. It
suggests a reading of the Fisher equation that differs from the standard interpreta-
tions:

— According to the prevailing view, the nominal interest rate is jointly determined
by expected inflation and the real rate, 1+i=(1+7) (1+7). This is actually true in
the model’s smooth mode: the real rate is tied to the marginal productivity of capi-
tal, and if expected inflation fluctuates, corresponding adjustments in the nominal
rate restore investment demand to its equilibrium level.

— Cashless macro models infer pseudo inflation from 1+7=(1+7)/(1+7). The real in-
terest rate is tied again to the marginal productivity of capital while the central
bank controls the nominal rate as its policy instrument.

— Under a credit constraint, the real interest rate can still be defined through the
identity 1+7=(1+7)/(1+7), where 7 follows from portfolio equilibrium and 7 repre-
sents expected inflation. However, the real rate is a mere residual that ceases to in-
fluence economic activity.

Normally, central banks can manage inflation but cannot permanently change the
real interest rate. A binding credit constraint turns both inferences upside down: It
provides leeway for diminishing the real interest rate through quantitative easing and
forward guidance but makes it impossible for the central bank to regulate inflation.
These reversed policy effectiveness propositions hold as long as the credit constraint
is operative.

To conclude this section, it should be noted that Japan’s recent history accords per-
fectly with the two corollaries. Strong monetary expansion, combined with intense
expectations management, has brought the nominal interest rate close to zero and
has driven the real interest rate below zero. Notwithstanding ultra-easy money, real
growth remained largely unaffected, and inflation did not show up.

6. Discussion

The preceding analysis has made a number of simplifying assumptions. First, it em-
ployed a logarithmic utility function. The crucial feature of this function is that first-
period consumption and savings become independent of the real interest rate. Using

11



a more general functional form, the argument must be qualified since monetary pol-
icy could influence the capital stock through its effect on interest rates and savings.
Possible changes in the capital stock could go in either direction, however, and be-
cause the interest elasticity of savings is usually considered of second-order im-
portance, this appears to be a minor qualification.

Second, zero expected inflation was assumed. Of course, this is the only presump-
tion consistent with a stationary state in which the price level remains constant; nev-
ertheless, the consequences of relaxing the premise should be noted briefly. Positive
inflation expectations will not change any of the above results; they only depress the
real interest rate, which has no significance under a credit constraint. Expected defla-
tion is ineffectual up to the point at which the real interest rate equals 7, its equilib-
rium value in the unconstrained case. Beyond that point, strong deflationary expec-
tations could have dire consequences, but such a scenario does not apply to Japan.

Third, the model postulated zero expected profits. In an unconstrained equilibrium,
this is perfectly reasonable because factors are paid their marginal products and
competition drives down pure profits. In a benign liquidity trap, however, the as-
sumption appears less innocuous. Compared with the unconstrained case, the real
wage bill is unchanged whereas real interest payments are lower; therefore, profits are
positive. This issue requires further research but a few tentative remarks may be in
order. Positive pure profits and lower interest rates leave the functional distribution
between workers and capitalists unaffected but redistribute capital income from
bondholders to stockholders. In the above model, that redistribution has no further
consequence as profits and interest payments are pocketed by the same persons.
However, from an empirical perspective, the emerging picture accords well with pro-
tests against an alleged exploitation of the ordinary saver. The picture also conforms
to the impression of healthy firms, strong stock markets, and persistently high capi-
tal costs (see Knolle 2014: 52).

Finally, the nominal credit limit, combined with flexible prices, needs to be dis-
cussed. This assumption distinguishes the present approach from papers that use rea/
constraints or sticky prices to arrive at disastrous outcomes that are inconsistent with
Japan’s record. The premise of a nominal limit is central to the present model and
cannot be relaxed without impairing the results. However, the limit may be variable,
or endogenous. For example, one could consider a time-variant limit, B,, which fol-
lows nominal GDP with a lag. Such a model would produce a sequence of benign
liquidity traps, each associated with a lower price level.

7. Conclusion

This paper provides a theory that accords with Japan’s economic history over the last
25 years. To replicate Japan’s performance, the paper introduces a dynamic monetary
general equilibrium model with a credit constraint. The constraint drives the econ-
omy into a benign liquidity trap in which output and employment perform well.

12



However, the credit constraint has startling consequences for the properties of the
ensuing equilibrium. Most interestingly, financial repression—for which traditional
theories do not provide a rationale—becomes possible. Via quantitative easing, cen-
tral banks can permanently reduce the nominal interest rate without generating in-
flation. Forward guidance even enables them to push the expected real interest rate
into negative territory. Both policy options have the same root: under a binding
credit constraint, investment is not restricted by credit costs but by credit availabil-
ity. Reducing credit costs has no effect on growth and inflation. Moreover, real inter-
est rates underestimate the social costs of capital stock reductions and bias judg-
ments of dynamic efficiency.

For an extended period, Japan’s monetary conduct was unique in the world. Many
expected that the country would return to normality at some point, making major
revisions of macro textbooks unnecessary. This attitude is beginning to change. In
the aftermath of the Great Recession, quantitative easing was adopted by other lead-
ing central banks, and again delivered the same disappointing results. More recently,
inflation and interest rates shifted toward zero in the eurozone and, to a lesser extent,
in the United Kingdom and the United States. This raises the question of whether
Japan is an archetype rather than an anomaly.

Although a comprehensive answer to this question is beyond the scope of this paper,
an open denial appears difficult. Ultimately, the two Anglo-Saxon countries and the
eurozone have imitated Japan’s policy approach and have obtained similar results.
Specifically, all of these countries have reduced nominal interest rates via unprece-
dented monetary expansions but still experience price stability. According to the
view supported here, the only sensible explanation of this concurrence is the exist-
ence of a binding credit constraint. This observation, in turn, poses the question of
what generates such constraints. Several possible causes come to mind.

Alpanda (2012) and some of the authors cited in the introduction relate credit con-
straints to a lack of collateral in general and to declining land values in particular.
Land and structures constitute by far the most significant collateral in modern econ-
omies. A striking feature of Japan’s recent history is that nominal land prices have
fallen since 1990. As cars, inventory, and the pledgeable share of human capital are
less important as collateral, the secular decline in land prices may well be a driving
force behind Japan’s credit constraint. Financial regulation may also be part of the
explanation. It was perhaps no coincidence that the first comprehensive bank regula-
tion, Basel I, became effective in Japan just at the beginning of the 1990s. At pre-
sent, Basel 111 is taking effect and may tighten credit further in coming years. In ad-
dition, historic events such as Japan’s crash of 1990 or the global financial crisis of
2008 could have changed investors’ risk attitudes or risk consciousness. An alterna-
tive explanation, however, stems from the observation that benign liquidity traps do
not presuppose a sudden decrease in credit limits but can also result from a sudden
increase in the equilibrium credit level. Therefore, aggressive monetary policies are
apt to move the economy from an unconstrained into a constrained position if the
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credit limit is unable to adjust quickly enough due to accounting conventions, regu-
lation, or sluggish land prices.

Future research may identify data that allow the researcher to discriminate between
the aforementioned possible causes of credit constraints. The purpose of this paper
was to stress that such constraints may be more important for macroeconomic per-
formance than are current interest rates. Japan’s experience, at least, points strongly
in this direction.
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Appendix
Proof of the Theorem

The theorem asserts the existence of a triple (P,W,7) that supports the credit con-
strained equilibrium and satisfies

B
B

W i B i*

B i _B _i*
1+i B*1+i*’°

P, W:B*

(8) P=
where asterisks denote the prices associated with the unconstrained equilibrium. The
proof verifies that at the new equilibrium prices, all private agents stick to their orig-
inal choices, except that nominal bond demand is reduced.

i) To show this for the firms, one forms a Lagrange function from the program (2)
and the additional credit constraint (5):

(9) L= ])r+1F(Ni1’th)_W+lNil _(1 + lt)PtKrd + é:t(g_])r[(td) *
Differentiating with respect to the controls yields

oF W, OF 1+i +¢
(10) 8Ntd_Pt and 8[(;[_ vz

together with the complementary slackness condition, & (B — PK")=0. Financing
satisfies P*K*=B* in the unconstrained case and P K* = B in the constrained case.
Hence, firms can maintain their original choice (NV*, K*) at the new price level. Un-
der zero expected inflation, this choice is also optimal for the firms because the real
wage rate stays the same while the nominal interest rate is lower. The credit con-
straint still binds, and its shadow price equals & =7i*—7 > 0. This can be inferred
from the equations 0F /0K =1+i + & and OF /0K =1+ i *because the derivative is
evaluated at (V¥ k¥ in both cases.

i) Substituting seigniorage and profit from (1) and (2) into the second-period bud-
get constraint in (3) yields C> =Y, —W, N/ P.. As output, employment, and the real
wage rate have already been shown to remain unchanged, second-period consump-
tion also stays the same.

iii) Solving program (3) for zero expected profit and inserting seigniorage from (1)
yields explicit demand functions for first-period consumption and money:

Cl_ 1 ‘VtN_i_ Z't Mt

1) t 1+ f+u\ P 1+4i P )°
Mi=—H (wnlth oy

1+ 4+ ul i re

Both demands are null homogenous in (P, W, i/(1+4)) and hence remain un-
changed if the three terms fall by the common factor B/B*.

iv) It remains to be shown that bond demand equals the credit limit. The house-
holds’ first-period budget constraint in (3) implies BY + M¢ =W ,N — PC! at all
prices (W, P). With equilibrium in the money market, the left-hand side equals
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B? + M, and also equals total bond demand, B + B%,according to (1). As the
credit limit reduces the right-hand side of the preceding equation by B/B*, the
left-hand side is reduced by the same factor, which establishes that bond demand
equals B in the new equilibrium. If B < B, households’ equilibrium bond hold-

ings become negative.

Proof of Corollary 1

Let M and 7 denote the money stock and the interest rate prevailing in the initial
constrained equilibrium. Multiplying M and (1+7)/i by a constant 7> 1 leaves all
feasibility and incentive constraints unchanged, as will be shown below. This implies
a reduction in the interest rate.

Considering (10), the decrease in the interest rate does not affect the first-order con-
dition for labor and renders the credit constraint tighter. At the lower interest rate,
the capital stock K* is still attainable and optimal for the firms. Following step ii) in
the proof of the theorem, second-period consumption will remain unchanged.

From the demand functions (11), one infers that first-period consumption is null
homogenous and that money demand is linear homogenous in (M, (1+4)/7)). As a
consequence, first-period consumption does not change whereas money demand
grows in proportion to the money stock. The first-period budget constraint in (3)
imply an equivalent reduction in households’ bond demand so that total bond de-
mand, Btd + Bfl’, still coincides with the credit limit.
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