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I. INTRODUCTION

“Thus Inflation is unjust and Deflation is inexpedient. Of the two perhaps
Deflation is . . . the worse; because it is worse, in an impoverished world, to
provoke unemployment than to disappoint the rentier.”

—John Maynard Keynes (1923)

Measured in terms of either the GDP deflator or the consumer price index, deflation has
continued unabated in Japan for over half a decade. Both price measures have been on
downward paths in recent years: the GDP deflator has fallen by over 9 percent since 1995,
while the CPI has fallen by 3 percent since 1998 (Figure 1).

For some time now, deflation and associated economic problems have been an integral part
of the policy-related debate in Japan. The lengthy discussion, however, has not fully resolved
some critical questions—have the persistent declines in the price level been very costly for
Japan?” Or is deflation broadly tolerable? Resolving such questions is critical in framing the
policy agenda, which has been unable to solve the economy’s deep-seated problems over the
course of the past decade.

Some observers have downplayed the impact of the relatively modest decline in the price
level vis-a-vis the sharp fall in asset prices through the 1990s. It has also been suggested that
mild deflation is a sign of price stability, and has entailed very little cost as the economy has
learned to live with falling prices in recent years. On the policy front, the necessity of a
vigorous response to deflation has been questioned in some quarters on the grounds that the
potential cost of aggressive policy measures is likely higher than the cost of allowing
deflation to work its way through under the existing policy framework. Implicit in this line of
reasoning is the notion that deflation in Japan is mild, largely unavoidable, and hardly
pernicious.

While the dramatic declines in land and equity prices during the 1990s have unquestionably
had far-reaching adverse impacts on the Japanese economy, the difficulties posed by a
sustained decline of the price level have as well had multifaceted repercussions. Prolonged,
unanticipated deflation has impeded monetary policy efficacy, hampered financial market
activities, squeezed corporate profitability, and raised the real burden of private and public
debt.

? See, for example, Ueda (2003).
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Figure 1. Japan: Price Developments, 1990-2003
(Year-on-year percentage change)
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Deflation in Japan appears to reflect weaknesses in the economy, rather than positive supply
shocks. That is, deflation is taking place not in the midst of a major spurt of productivity
growth or a significant and large shift in its terms of trade, but rather in the context of a long-
running economic malaise, characterized by slow growth and stagnant demand alternating
with recession. The continuing generalized decline in the price level is hardly benign as, at
the very least, it is hampering a sustained economic recovery by essentially putting a floor on
the real interest rate in a period of a widening output gap (Figure 2).

This paper examines the cost of Japan’s ongoing deflationary episode. Following a
conceptual discussion, some salient characteristics of deflation in Japan are examined in light
of historical developments. This is followed by a set of analytical arguments and empirical
results that underpin the cost of deflation. The paper is organized as follows. In Section II, a
set of theoretical arguments on the cost of deflation is analyzed. Section III is devoted to
historical price-related developments in Japan. Section IV examines the evidence on the
impact of deflation on Japan’s monetary policy-making, labor market, financial market,
households, and the public sector. Section V contains some concluding comments.

II. CONCEPTUAL ISSUES

Is deflation just inflation with the sign reversed, or are there inherent asymmetries that make
it different from inflation, and even disinflation (when the rate of inflation falls)? What are
the theoretical and institutional factors that make deflation costly? The clearest asymmetry
between inflation and deflation is the problem of a zero-bound on interest rates that tend to
be associated with deflationary episodes. In this section, a number of factors beyond the zero-
bound issue are discussed that also make deflation problematic.

The costs of deflation depend on its source as well as its extent and duration. It is conceivable
that under certain circumstances deflation may not entail significant costs. For example,
temporary price declines due to a strong expansion in aggregate supply or productivity spurt
may not be too problematic. Positive external shocks, such as falling import prices or
aggressive trade liberalization, could push down domestic prices as well. In such cases,
deflation is the manifestation of an adjustment to a new equilibrium in the context of rising
incomes. It is therefore unlikely to become entrenched in agents’ expectations and have
sustained deleterious effects on domestic demand and the pace of activity. Recent
developments in information technology, globalization, and deregulation have given a boost
to productivity growth across a broad range of goods and services sectors, reducing
inflationary pressures. Similar episodes of productivity spurts are believed to have played an
important role in deflationary episodes during the 19" century.’

However, owing to various nominal rigidities, aggregate demand-driven deflation is likely to
entail significant costs. These rigidities can be traced back to financial markets, including the

3 For a detailed discussion on this, see Kumar et. al. (2003).



-6-

Figure 2. Japan: Real Interest Rate and Output Gap, 1990-2002
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zero-interest rate floor, as well as in the labor market. While the estimates due to the former
are considered to be significant although difficult to quantify precisely, studies of the
downward rigidity of nominal wages suggest that deflation could impose costs amounting to
several percentage points of GDP (Akerlof et. al., 1996).

Collateral and Balance Sheet Effects

Fisher’s (1933) debt-deflation theory highlights the adverse dynamics associated with
declining prices. Unanticipated deflation leads to a redistribution of wealth from debtors to
creditors. The losses of the debtors may not cancel out against the gains of the creditors since
the collateral underlying the transaction loses value as well during deflation. The loss in
collateral may be particularly severe when deflation is accompanied by sizable reductions in
asset prices.” As collateral loses value and bankruptcies ensue, banks need to reevaluate their
loan portfolios but may find it hard to distinguish between good and bad risks. As a result,
they either raise financing charges (the external finance premium rises) or they cut back on
lending that they might otherwise have undertaken, resulting in a fall in aggregate demand.

Sticky Wages

Aggregate demand-induced deflation raises unemployment when nominal wages are rigid
downwards. With sticky wages, price declines cause real wages to rise, profit margins to fall,
and employment to be cut back.” Buiter (2003) notes that because of wage rigidities, an
economy facing a demand shock would have to undergo a larger adjustment in output and
employment under deflation than it would under a comparable magnitude of inflation.

Akerlof et. al. (1996) estimate that with a sustained 1 percent deflation and downward
rigidities in nominal wages, unemployment in the United States could rise from a long-run
equilibrium rate of 5.8 percent to 10.0 percent. Phillips curve estimates suggest that output
losses could amount to a multiple of the roughly 4 percentage point loss in employment.
Other studies of nominal wage setting estimate the costs to be smaller, yet of significant
magnitude.’

* Deflation raises the real value of outstanding debt, but it generally does not raise the
debtor’s real capacity to service it. This can lead to bankruptcies and other economic costs,
which in turn hurt asset prices.

> It is conceivable that the stickiness of wages could in fact limit expectations of declining
prices and thus prevent a deflationary spiral. This however does not mitigate the economic
costs owing to increases in unemployment.

% See Kumar et. al. (2003) for a survey of the literature on this issue. A caveat is the behavior
of nominal wages during periods of inflation—which is most of the available evidence—may
be different from the behavior of nominal wages in periods of deflation. There is some
evidence that suggest that wage rigidity may be reduced during deflation.
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Deflation versus inflation or disinflation

Inflexibilities in the financial and labor markets force the asymmetry between the costs of
deflation and inflation, regardless of the underlying economic shocks. The costs in terms of
efficiency losses for resource allocation and an increase in uncertainty from moving from
zero to very low inflation rates (say below 2 percent) are likely to be negligible. In contrast,
the adverse effects due to sustained deflation can be substantial.

Deflation and disinflation have some similar effects on activity, but because of market
imperfections, deflation—in particular, of the unanticipated variety—entails higher costs.’
The zero interest rate floor is more likely to become a binding constraint under deflation than
disinflation. Furthermore, the collateral and balance sheet effects may well be stronger under
unexpected deflation than disinflation. For example, assessments of creditworthiness
typically place a disproportionate weight on the latest loan-to-asset values or loan-to-
income/profit ratios. While the fundamental ability of a debtor to service a loan may
deteriorate to the same degree under unexpected deflation as under unexpected disinflation,
banks are more likely to cut credit lines under deflation for fear of not recovering the book
value of the loan principal. Also, the disintermediation that may follow the financial distress
triggered by unexpected price related developments may be larger under deflation than under
disinflation. Once deflation sets in, agents are more likely to recognize that there is scope for
substantial additional increases in their real debt burden, and thus would form their
consumption and investment decisions more conservatively. Finally, deflation, as opposed to
disinflation, more likely reveals macroeconomic imbalances manifesting in a generalized
decline in the price level.®

Institutional Factors

Bernanke (2000) notes that the modern economic environment is substantially more credit
dependent (especially long-term credit) than the economies in the classical gold-standard era.
Deflation’s impact, through the balance sheet channel by raising real debt burdens, is
therefore much more potentially pronounced. Unlike earlier episodes, rising prices have been
the norm in recent history, thus anchoring expectations and influencing the design of
financial instruments accordingly. Agents, accustomed to long periods of rising prices,
simply do not foresee deflation until it materializes.

In order to examine the extent to which the above factors fit into the Japanese case, it is first
important to understand the salient characteristics underlying its deflationary episode. The

7 If the actual real interest rate turns out to be higher than expected, the resulting debtor to
creditor transfer of resources is identical regardless of whether there is deflation or
disinflation. The cost is however magnified under deflation owing to the factors described
above.

® For historical evidence on the complementarity between price and financial stability, see
Bordo et. al., (2001).
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following section describes the macro developments—in particular the boom-bust cycle—
that have been associated with the downward trend in the price level. It follows by
identifying a few key characteristics of deflation in Japan.

III. DEVELOPMENT OF DEFLATION IN JAPAN

Japan’s experience with low—and now negative—inflation is hardly recent. In the fifteen
years prior to the onset of deflation in the mid-1990s, its annual core inflation rate averaged
just 2.1 percent. This stands in contrast to the United States, where, over the same period,
core inflation averaged nearly 4 percent. Indeed, during the mid-1980s, core inflation (CPI
excluding food) in Japan fell to near zero, followed by several quarters of decline in the GDP
deflator. Although demand was relatively strong during this period, a number of factors were
associated with this phenomenon, including fairly tight monetary policy in the aftermath of
earlier oil shocks, a rapid buildup in capacity, an appreciating yen, and a gradual removal of
trade barriers.

During the mid- to late-1980s, strong growth took place amid an asset price boom but only
modest CPI inflation. Economic activity picked up sharply from 1987 onward, coinciding
with a tremendous run-up in asset prices, while the monetary policy stance remained
relatively unchanged.9 Broad indexes of land and equity prices peaked at the end of the
decade, at four to five times their levels in 1980. The economy overheated, operating at 2—3
percentage points over potential GDP in the late-1980s and early-1990s, but goods and
services prices were bid up only moderately in response.

Core inflation peaked at slightly above 3 percent in early 1991, and then began trending
down. The previously exuberant markets succumbed to inevitable fatigue and a tightening of
monetary policy, resulting in a collapse of asset prices and private demand. Bernanke and
Gertler (2001) argue that monetary policy was behind the curve during this boom-bust
cycle—the central bank waited too long before tightening monetary policy during the bubble
period, and delayed in easing once the economy headed downward."

? The uncollateralized overnight call rate was maintained at around 4 percent between 1986
and 1989.

!9 In their analysis, Bernanke and Gertler (2001) use a forward-looking Taylor rule
estimation of the target interest rate. These findings have been questioned by Okina and
Shiratsuka (2001), on the ground that they are only valid when using ex post realization of
the data. The latter authors argue that policy appears to have been broadly appropriate if the
analysis is restricted to data available ex ante.
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The unraveling of the asset price boom affected the Japanese economy considerably. The
sharp fall in land and equity prices was followed by real GDP growth coming to a crawl. A
widening output gap, reflected in the sizable excess capacity in the manufacturing and
construction sectors, exerted downward pressure on prices. Banks, which had lent heavily to
real estate and construction companies, struggled under a mountain of bad loans and rapidly
declining profitability. They focused on consolidating their balance sheets and became very
cautious in extending further credit. Reflecting the loss of economic momentum, broad
money (M2+CDs) growth declined rapidly, from over 11 percent in 1990 to 0.6 percent in
1992.

With demand in sharp decline, inflationary pressures virtually dissipated. Additionally, prices
in the tradable sector were affected by the further opening of the economy and the resulting
competitive pressures.'' Prices in the nontradable sector also faced some downward pressures
owing to deregulation and innovations. In its efforts to stimulate demand and prices, the
Bank of Japan eased monetary policy, lowering the uncollateralized overnight call rate from
8.5 percent in early 1991 to 0.5 percent by late 1995, but that proved to be insufficient in the
face of an unrelenting decline in asset prices and resulting associated problems.

Core CPI deflation materialized fully in 1998 with the onset of a recession, but the GDP
deflator began its near-continuous decline earlier (in 1995). A short-lived economic recovery
around the Y2K-related investment boom in the late-1990s did little to arrest deflation.
Initiatives to help the economy recover fell short, and consumption and investment remained
weak. As a result, asset prices continued to decline, with both land and equity prices sitting at
two-decade lows in mid-2003. Inflation expectations, which remained positive until the
beginning of actual price declines, subsequently turned negative and became entrenched as a
sustainable economic recovery proved to be elusive.

Two key characteristics stand out with respect to Japan’s price developments in recent years:
(1) Deflation has been hard to predict

Deflation was largely unanticipated in Japan, thus making the adjustment process particularly
difficult. Ahearne et a/ (2002) note that as the rate of inflation fell through the mid-1990s,
official and private forecasts consistently failed to anticipate the occurrence, and
subsequently the magnitude and duration, of deflation. As a result of persistent deflation in
recent years, surveys indicate that deflationary expectations have become entrenched.'?

"' Kamada and Hirakata (2002), estimating a comparative advantage model for Japan, show
that some of the downward pressure on consumer prices in the mid- and late-1990s could be
explained by the increase in international competition.

'2 The 2002 Nissan Business Conditions Survey, with over 3,000 companies responding

nationwide, provides insight into firm-level perspectives on the impact of deflation.

According to the survey, over 80 percent of the respondents reported declining sales prices,
(continued...)
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A time-series forecasting exercise suggests that deflation was difficult to predict. In this
exercise, inflation expectations are assumed to be generated by a simple rule of the current
period’s inflation being the basis for next period’s forecast. Examining monthly CPI
(excluding food, and adjusted for the impact of the increase in consumption tax in 1989 and
1997) year-on-year inflation data from 1980 to present, it is seen that the recent deflationary
period has been characterized by a distinct set of dynamics. One step-ahead forecasts
obtained from a regression with a single lagged dependent variable show that through the
1980s and during the first half of the 1990s, the number of positive forecast errors were
consistently equal or greater than negative errors, but incidence of the latter mounted in the
late-1990s.

Figure 3. Japan: Price Dynamics
(Annual growth rate)
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For further ease of comparison, forecast errors from two distinct three-year periods were
chosen to be contrasted with the data from 2000—02. During the three-year periods between
1981-83 and 1993-95, the forecast errors were roughly equally frequent, whereas over 60
percent of the observations had negative errors between 2000-2002. Most strikingly, in the
12-month period starting from October 1997, following which prices began to decline
continuously, there were no positive forecast errors (i.e., in each successive period, deflation
was stronger than expected). This contrasts with any preceding period in Japan in the dataset.
The data thus underscore the asymmetric nature (with respect to predictability) of the
deflationary period in Japan."

and felt that deflation was harmful to their respective businesses. Nearly
40 percent of the respondents saw deflation continuing for at least three more years.

1 Despite being a low inflation country, rising prices had been the norm in Japan’s recent
history, thus anchoring expectations and influencing the design of financial instruments
accordingly. It appears that agents, when accustomed to long periods of rising prices, simply
do not foresee deflation until it materializes.
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Figure 4. Japan: One Step-ahead Forecast Error
(1980 - 1989) 1/
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Figure 5. Japan: One Step-ahead Forecast Error
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(i)  Deflation has been broad-based

The ongoing deflationary episode has been broad-based.'* Very few items in the consumer
price index have experienced increases or stability in prices. Items such as clothes and
footwear, furniture, transportation and communication, private housing rent, reading and
recreation have registered a declining trend (Figures 12A—12D). The general decline in price
levels thus cannot be explained by factors affecting specific sectors, such as competitive
pressure from abroad, or excess capacity and deregulation in certain industries. Rather, a

'* The GDP deflator, which is a broader measure of prices, has declined even more than the
CPL
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combination of these and other factors, including banking sector difficulties, insufficiently
loose monetary policy, and stagnant demand, is more likely to have kept prices at bay in
Japan.

IV. COSTS OF DEFLATION

Monetary Policy

Perhaps the most significant impact of deflation has been on monetary policy, which has
been constrained by the zero bound on nominal interest rates. As already noted, in recent
years, the Bank of Japan (BoJ) has responded to declining prices by lowering short-term
interest rates to their floor. Moreover, since March 2001, it has pursued a quantitative easing
framework, targeting bank and non-bank current account balances held at the central bank.
The liquidity injection has been sizable, as evidenced from the 58 percent growth of the
monetary base between March 2002 and June 2003, but it has so far fallen short of reviving
inflationary expectations. The BoJ’s difficulties in generating positive inflation expectations
illustrate the problems faced by monetary authorities when prices are falling on a persistent
basis. At the zero bound, it is not impossible, but certainly more challenging, for the central
bank to successfully guide inflation expectations.

The costs associated with the zero bound are highlighted by Yates (2002). The author notes
that reaching the zero bound in itself need not be costly from the perspective of monetary
policy. If the economy is not facing a large output gap or sustained deflationary pressure, it is
conceivable that a relatively short period of time spent at the zero bound could be entirely
costless. However, the zero bound is likely to be reached precisely when the output gap is
widening and deflation pressures are mounting, as seen in Japan’s recent experience.
Therefore, the cost of deflation from a monetary policy angle is a function of the time spent
at the zero bound while additional interest rate stimulus is desirable. The loss in output when
the economy needs an interest rate stimulus mounts as the duration at the zero bound
increases. By this measure alone, the cost of deflation in Japan has been substantial, as the
Taylor rule analysis below indicates the need for negative interest rates since 1998.

Following McCallum (2003), a standard Taylor rule prescription for the overnight call rate
was derived:

R =3+Ap/ +0.5(Ap; =2)+0.5(y, = »,)

where R is the call rate, Ap;" is the average inflation rate (using the GDP deflator) over the

previous four quarters, and y, — y_t is the real GDP gap. The long-run annual average real rate
of interest is assumed to be 3 percent, and the inflation target is set at 2 percent.
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Using quarterly data from 1990 to 2002, the figure below compares the Taylor rule’s
prescribed interest rate with the actual rate. The estimates suggest the need for nominal rates
to be negative since the second quarter of 1998, which is of course not feasible.'” Indications
by the Taylor rule that negative nominal interest rates are needed can be interpreted as
underscoring the importance of short-term real rates to be negative in order to stimulate the
economy and close the existing output gap. However, with the zero bound constraint under
continued deflation, the challenge of providing the necessary stimulus has been magnified. In
fact, as Figure 2 shows, real interest rates have been either steady or rising in recent years
despite a widening of the output gap.

Figure 6. Japan: Actual and Taylor Rule-Based Interest Rates,
1990-2002 1/
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1/ Taylor rule-based interest rate derived by using a standard functional form. It is assumed that the
long-run average real interest rate is 3 percent and the inflation target is 2 percent.

Interest rate elasticities were used to approximate the loss in output due to the zero bound.
Using data from 1991 to 2002, the elasticity of output growth with respect to changes in the
short-term interest rate was estimated to be around -0.5, i.e., a 100 basis points cut in the
short-term interest rate raises real GDP growth by 0.5 percent with a one quarter lag. With
the Taylor-rule estimates suggesting interest rate cuts by between 100 and 200 basis points
from mid-1998, losses in output owing to the zero bound was imputed by simulating an
alternative GDP path incorporating the impact of the rate cut. It is estimated that the
cumulative loss was about 6 percent of GDP through 2002.'°

!> The estimates are broadly robust to a range of alternative long-term real interest rate and
inflation target assumptions.

'® The simulation was carried out as follows: first, the Taylor rule interest rate for the first

quarter of 1998 was derived. Then the requisite rate’s impact on GDP was estimated and

incorporated in the calculation of output gap for the following quarter (second quarter of
(continued...
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Figure 7. Japan: Impact of the Zero Bound on Real Output 1/
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1/ Real GDP data normalized to 1998=100. Alternative path derived by estimating the impact on GDP
from interest rate cuts suggested by Taylor rule.

The above exposition suggests that an end to deflation is required to bring about much
needed negative real interest rates in Japan. However, with nominal rates at their floor, and
real rates elevated by deflation, only a return to inflation and inflation expectations can
accomplish this.

Sticky Wages

Labor market adjustment to deflation has been difficult in Japan owing to downward wage
rigidities. Figure 8 shows different measures of real wage developments during the past
decade. During the 1980s, real wages grew by about 15 percent in an environment of
economic growth and price stability. During the post-bubble years, however, as growth
slowed down and price pressures dissipated, real wages did not adjust commensurately.

Independent of the method of calculation, it can be seen that wages began to adjust in real
terms from 1998 onward, but only at a very gradual pace. Despite signs in recent years that
nominal wage rates have begun to decline in the face of prolonged deflation, real wages are
still at about (or above) the levels prevailing at the peak of the bubble around 1990." This is
consistent with the results of Kuroda and Yamamoto (2003a and 2003b). Examining
Japanese longitudinal labor market data, the authors find nominal wage change distributions
to be statistically skewed to the right, which is indicative of downward wage rigidity.

1998). An inflation-rate-to-output-gap elasticity (-0.4) was then applied to derive the
inflation rate for the same quarter. With this information, the policy rate was derived for the
second quarter of 1998, which was then used for the subsequent quarter and so forth.
Iterating in this manner through the fourth quarter of 2002 yielded the alternative GDP path.

7 Firms have reduced wages mainly in two ways: first, by switching from hiring full-time to
recruiting part-time workers, as the latter group’s compensation tends to be lower, and
second, by cutting significantly the bonus component, thus reducing overall compensation.
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Figure 8. Japan: Real Wage Developments
(1981=100)
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Sources: CEIC database and Staff Estimates. Wage data used is average cash income (in firms with
greater than five employees).

The relative inflexibility of wages has squeezed corporate profits, and may have been partly
reflected in rising unemployment. Of course, an increase in unemployment in itself is not
necessarily caused by deflation. However, to the extent that deflation requires firms to make
even larger nominal wage cuts than they would have to under inflation (for a given real wage
adjustment), it is plausible that in the presence of wage rigidities, they would be more
inclined to lay off workers. The unemployment rate has risen markedly over the past ten
years in Japan, from 2% percent in 1993 to around 5% percent in early 2003, imposing a
range of social and economic costs, including rising real expenditures on safety net measures.

Figure 9. Japan: Unemployment
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Financial Sector

Low nominal interest rates are necessary to stabilize the financial system and to prevent an
acceleration of deflation. Indeed, higher interest rates at the current juncture could have
severe negative impact on the banking system and the economy in general. Nevertheless, the
low interest rate environment has also had some adverse side effects on the financial sector.
In Japan (and elsewhere), most debt instruments do not incorporate adjustment against
deflation. Nominal returns on bank deposits and bonds are not designed to fall below zero,
effectively putting a floor on real returns during deflation at the zero bound. Activity in the
Japanese interbank money market has been dampened in recent years as zero short-term rates
have caused transaction costs to outweigh returns.'® Additionally, a flattening of the yield
curve has compressed credit spreads, and thus put pressure on bank profitability. With
deposit rates close to their floor, the franchise value of retail banking has declined as banks
have been unable to bid at below market rates for deposits.

Figure 10. Japan: Interest Rates
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With short-term interest rates at their floor, Japanese financial institutions have found it
increasingly difficult to price risk. Price discovery has been impaired in the market, and
participants need to search for other ways to measure credit risk. This has caused some

'8 It is however open to debate whether it is necessarily preferable to have a “deep” interbank
market with many private participants or simply have the central bank as the lone supplier of
liquidity and perform essentially the same tasks of the private participants. While the central
bank may be capable of providing ample liquidity to the market, it may still be inclined to see
a functioning interbank market as such an environment provides banks with greater
incentives to keep in place a sound liquidity management framework. Moreover, interbank
activities provide valuable information to the central bank about market perceptions about its
policy stance.
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institutions to engage in bilateral trades or private placements instead of dealing through
brokers. Thus with deflation and short-term interest rate at the zero bound, the search cost for
information has been magnified substantially.

Low interest rates have also reduced liquidity in markets used to hedge interest rate risk.
Interest rates at the zero bound have made it very difficult to find a counterpart to hedge
transactions and obtain protection against a future rise in interest rates. The JGB futures market,
which was highly active and liquid during the 1990s, has become dormant in recent years, with
average open interest positions (weekly basis) falling by 66 percent between 1997 and May-
2003.

Figure 11. Japan: Average Open Interest Positions:
10-year JGB Futures Market 1/
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Redistribution of Wealth from Debtor to Creditor

Sustained unanticipated deflation has implied a substantial transfer of resources from debtors
to creditors in Japan in recent years.'® Following Bernanke (2000), a simple exercise is
carried out below to illustrate the impact of unanticipated deflation on the borrowers. Assume
that a borrower took a ten-year loan in 1997 at the interest rate of 2.1 percent, which was the
yield on long-term government bonds during that period.?’ It would be reasonable to assume
that the borrower’s expectation of future price increases would have been in the range of
about 1.1 percent inflation per year, which was the average of the previous decade.
Subsequent deflationary developments would have however led to a significant increase in
the borrower’s real debt burden. Through 2003, the borrower’s real obligations would have
been 12 percent higher than anticipated. Even allowing for a trend decline in deflation in the

' A comparable magnitude of disinflation and deflation could have similar impact on the
debt burden of borrowers. Hence this section does not exclusively deal with deflation’s cost.

2% The year 1997 has been chosen for this example as it is the last year before CPI deflation
materialized in Japan.
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coming years, it is estimated that by the time the loan matures in 2007, the real debt burden
would be about 20 percent higher. Relaxing the assumptions, refinancing the loan in 2000 as
interest rates come down and deflation set in, the borrower would have still found his debt
burden to be about 7 percent higher by 2003 than anticipated at the beginning of the loan.
Thus even the mild deflation seen in Japan in recent years has had a punitive impact on
borrowers, possibly contributing to rising bankruptcies, and affecting spending and
investment decisions.

The transfer of wealth from the borrower to the creditor is not frictionless owing to the value
of collateral. In the post-bubble era, creditors have had difficulties recovering the value of
defaulted loans owing to sharp declines in collateral value (especially land and stock). The
borrower in the above illustration, if using land as collateral and expecting the asset to at
least maintain its real value over the time path of the loan, would have found its real value to
be 34 percent lower than anticipated through 2003.'

A combination of the increase in real debt burden and decrease in collateral value has been
deleterious for financial intermediaries in Japan. Indebted households and corporates, faced
with debt-service difficulties, curtailed spending and investment, and in some cases have
entered bankruptcy, leaving banks in the aftermath saddled with bad loans with substantially
lower recovery value.

Fiscal Costs

Deflation has affected Japan’s fiscal accounts in recent years. Japan’s public gross debt stock
has risen explosively over the past decade, from around 70 percent of GDP in the early 1990s
to 160 percent of GDP at end-2002. The government’s attempts to revive the economy from
its doldrums through a number of tax cuts and spending measures have contributed to the
increase in the debt stock, but deflation has also been a key factor. First, as a debtor, the
government’s real debt burden has increased owing to unanticipated deflation. Second,
revenues have declined alongside a contracting nominal GDP, whereas expenditures have
continued to rise. Declining prices and weak economic activities have put severe downward
pressure on revenue collection, and revenue as a percentage of GDP fell from

31.8 percent in 1992 to 29.3 percent in 2002, a very large decline given the size of the
economy.”>

Government finances are inherently vulnerable to deflation as revenue items register a
decline when prices fall, but expenditure items may not be indexed to make downward

2! Asset price declines can have a balance sheet impact on corporates independent of
consumer price deflation, although the adverse effects are compounded when the two factors
combine.

22 Some of the decline is also attributable to tax cuts.
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adjustments accordingly.”® Additionally, social security payments rise to the extent that
unemployment increases accompany deflation. Even if unemployment does not rise, the real
burden of such payments would increase with continued deflation.

Examining the government’s borrowing needs in the late-1990s underscore the enormous
fiscal cost of deflation. Between 1997 and 1999, the government of Japan issued bonds worth
about 31 percent of GDP. ** Following the approach used in the previous section, it is
estimated that the unanticipated increased in the real debt burden owing to deflation from just
these three years borrowing amounts to over 3 percent of GDP through 2003.%

V. CONCLUSION

This paper examines the far-reaching costs of persistent unanticipated deflation in Japan in
recent years. It is evident that the generalized decline in the price level, however gradual or
mild, has created distortions in many parts of the economy and substantially exacerbated the
adjustment process under already difficult economic conditions. Unanticipated deflation has
led to substantial transfer of resources from debtors to creditors, but the latter have not
benefited fully as the increased debt burden, compounded by falling collateral value, has
contributed to defaults and diminished loan recovery value. Owing to wage rigidities,
deflation has caused unemployment to mount. The normal intermediation process in the
financial sector has been hampered by interest rates reaching their floor. Deflation has raised
the public debt burden substantially, and constrained monetary policy. Japan’s ongoing
experience is a warning to policy-makers elsewhere about the costs of even mild deflation
and the need to prevent it from manifesting rather than face the challenge of curing it. For
Japan, the lesson is clear: deflation, however mild, continues to impose significant costs on
the economy. Policies to revive inflation expectations are therefore critically needed.

> An indexation scheme is indeed in place for social security payments in Japan. However,
the scheme was suspended between 1998 and 2002. Otherwise the scheme would have
necessitated a reduction in such payments in order to reflect the decline in the price level.

% The calculations done to obtain the increase in real debt burden is a better approximation
of reality in the context of Japanese government debt than household debt, as the latter may
be refinanced, whereas the former has been serviced without any such adjustment (barring
some smoothing operation-related buyback of JGBs).

%> Some of the unanticipated increase in the real debt burden may have been mitigated by the
BoJ’s purchasing of government bonds during this period, as some of the higher real
payments owed on the bonds would have been offset through profit transfers from the BoJ’s
bond portfolio.
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Figure 12A. Japan: CPI and its Components
(Year-on-year percentage change)
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Source: CEIC database. Data not corrected for the 1997 increase in consumption tax.
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Figure 12B. Japan: CPI and its Components
(Year-on-year percentage change)
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Figure 12C. Japan: CPI and its Components
(Year-on-year percentage change)
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Figure 12D. Japan: CPI and its Components
(Year-on-year percentage change)
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