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Interest rates close to zero, post-crisisrestructuring and natural interest rate
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Abstract

Central banks seem not to account for the influesfcenterest rates close to zero on the
natural interest ratafter the bursting of the asset bubble which triggeredricial crisis. We
claim that this omission may have deleterious cguerces. Should interest rates close to
zero persistently decrease natural interest rdtaswould mean fall in TFP growth and more
limited central bank’s capacity to influence aggtegdemand and price dynamics. We
explain that interest rates close to zero may gtensily reduce the natural interest rate
because in economy requiring post-crisis restrugjuhey impede that process and facilitate
forbearance lending, which crowds viable econorgengs out of credit through a number of
channels. To reduce these risks central bank calldhtarily set the lower bound for interest
rates cuts at, say, 2%. The bound appropriate §wven economy should be a function of its
growth and interest rates in the pre-crisis periv@. argue that irrespective of central bank’s
credibility such a change in the monetary policgaucting in economies requiring post-crisis

restructuring would bring better outcomes than keghere interest rates close to zero.
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1. Introduction

This article analyses a possible influence of kegphe interest rates close to zero on the
natural interest ratafter the bursting of the asset bubble which triggenedrcial crisis.

Thus, it is focused on economies requiring postismestructuring.

Section 2 identifies the adverse effects which @¢dod brought about by a persistent fall in the
natural interest rates. Section 3 explains whyirterest rates close to zero may lead to such a
fall. Section 4 shows when it is likely to occuecHon 5 outlines some guidelines for the

monetary policyafter the bursting of the asset bubble. Section 6 caledu
2. Potential consequences of interest rates closeto zero

During the current crisis all the major central kaowered their interest rates to the level
close to zero. Such a response to the crisis has &epected to reduce the risk of deflation
which could limit monetary policy capacity to infloce aggregate demand and price
dynamics. It has also been justified by a weakenpintpe transmission mechanism (see, e.g.
IMF, 2010.) In the standard new Keynesian (NK) giiedl framework used by the central

banks (see, e.g. Christiano, Trabandt and WaleB@@ 1 or Walsh, 2009), these conditions
may be illustrated, firstly, as an exogenous, itansfall in r", and secondly, as a change in

o in the expectational IS curve (equation 1) g# or « in the NK Philips curve (equation 2.)
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where:

* X — output gap;

* |{—interest rate;

* 7 — inflation;

« 7' —inflation target;

« r{"— natural real interest rate;

e & — cost shock

However, major central banks’ actions seem notaeehaccounted for the fact that interest
rates close to zero may consolidate low levet /bffter its decline caused by the crisis or
postpone its return to the pre-crisis level, ifemmy hit by the crisis requires restructuring. In
the standard analytical framework changeg"imesult (mainly) from exogenous disturbances
—in growth in TFRg;), and in households’ preferences with regard tesamption and labor
supply.

n e O
"= o= (- Pl (2.8)

where:

. p:-|nﬂ

Our estimates, based on Kalman fitteof r" for Japan indicate that its average level
decreased from 2.1% in the years 1980Q1-1993Q2884 @h the following years, in which

interest rates have been close to Zéfbe fall inr{" after the asset bubble bursting has turned

! Kalman filter has been used to estimatefor example by Laubach and Williams (2001) andoBezBrzezina (2006.) This approach is
based on estimation of two equations model of dine f

(1) Amy =a,Am, + a?(il—l - Eom - rzlil) &y,

(2)r" = B, + B,rl + &,,

We used quarterly data covering the period 1980Q@D*1 Q2 for Japan and, because of restricted &i#ilaof inflation expectations,
1987Q2 - 2011Q2 for Sweden. Detailed results eadable upon request.

2 We consider interest rates lower than 2% as isteates close to zero. 2% is a level below whigly did not fell until recently in the UK,
for which time series reaching the seventeenthucgiig available (Bullard, 2010).

3



out to be highly persistent. This persistence carllif be explained by the financial crisis
itself. It is worth remarking that in Sweden, whighthe beginning of the 1990s experienced
financial crisis of similar depthr," sharply decreased at its onset, but returnedfairickly

to the average level of 2%. This development wasmpanied by the reduction of policy

rate from 10% in 1990Q1 to 4.5% in 1994Q1 folloviogdts increase to 7.5% in 1995Q3.

(Figure 1.)

(Figure 2.)

Interest rates close to zero would have 3 negaffeets should they persistently decrease

« They would mean weaker growth. It is unlikely thia¢y could reduce,” in other way
than by curbingy (see equation 3 and section 3.)

» They would weaken the impact of interest rate rédnmnx; andz; (see equations 1 and
2). This weakening of the transmission mechanisntassistent with the empirical
analysis of the consequences of the crises (sgethe. IMF, 2010), but, in this case, it
would be theeffectof aggressive cuts iR, generally considered an appropriate response
to such weakening.

* They would limit the central bank’s capacity tolugncex; andz; in a longer term. The
decline inr{" would reduce the difference in price dynamics leemvtwo steady states,
determined by the Fisher equation and the Taylafds (see, e.g. Bullard, 2010). This

difference is equal to the summfandz'. One may also show that a declinefhwould

% In Sweden, in contrast to Japan, there was ndantiz fall in share prices, since before theistisey had not considerably increased. But
the scale of both the increase in property priedork the crisis, and their decline during thet fiveo years after the crisis was much larger
in Sweden than in Japan (although it should bedhtitat in Japan this fall was continued in the rsmxteral years, and was particularly
strong in the case of commercial real estate, @&lpet major cities; see e.g., Hoshi and Kashy2@04.) Credit to the private sector to
GDP ratio was growing faster before the crisiswe&en than in Japan (although its level in Sweeéemained lower than in Japan.) Finally,
in Sweden, unlike in Japan, there was a currerisiscCurrency crises are usually associated vattiqularly high costs immediately after
their occurrence (see, e.g. Cecchetti et al, 2009.)
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increase the inflation rate at which the centralkbbses the ability to pursue an active
policy understood as cutting the nominal interesé to a scale larger than the expected

decline in inflation (see figure 3.)

(Figure 3.)

3. Impact on restructuring

Interest rates close to zero may weageand — as a result — reduGébecause they impede
restructuring, i.e. the key process in a postsesionomy. In particular, they lower exit rates,
lock assets in their current uses, and weaken ivesnto improve productivity in low-

productivity businesses. We discuss these effacismore detailed way below.

Although as a result of the bubble bursting theugabf many assets falls below the debt
incurred for their purchase, these assets mayhaige hands provided they generate income
in excess of debt service costs. Interest ratesecto zero mean that even if a particular
economic agent will never be capable of repayingdveed principal, she is able to pay
interest. Rolling loans over in the case of bormaweho, when faced with interest rates
markedly above zero, would not be able even toydipa interest, allows banks to avoid the
write-off of non-performing loans (NPLs); as a résit improves, technically, their profits
and capital position. As regards the non-finansetors, the results of loans ‘evergreening’
are impeded flows of the production factors andndiiing informative value of asset prices.
Some economists (Kobayashi, 2000) also point tdabethat forbearance lending increases
uncertainty, which may incite enterprises to posgpaohe execution of new projects and

discourage them from specializing.



To allow Ponzi financeborrowers to join the group apeculative financéMinsky, 1986),
their newly incurred loans should have as shoruntgtas possible. Shortening debt maturity
enables interest payments to get close to Zéfet, it means also lower stability of debt
financing which undermines debtors’ incentives twdertake corrective measures. These
incentives are weak anyway due to debtors’ awaseaebanks having an interest in rolling
loans over, regardless of the debtor’s financialdition. Debtors facing financial problems
cease to perceive the possibility of banks’ witdrg from financing as a real threat. They
consider such withdrawal as a function of variabibeyond their control, such as, for
example, banks’ capital or interest rate level.aAgsult, contrary to what is suggested by the
standard literature (see, e.g. Flannery, 1994 k$dn not increase their control over debtors’

behavior by shortening debt maturity.

In the case of Japan where interest rates have tlesa to zero since 1993there is a
multitude of evidence to support deterioration istaltions on factor markets (see, e.g.
Nakakuki et al., 2004), forbearance lending (seg,RReek and Rosengren, 2005 or Kobayashi
at al, 2002), decline in the informative effectiesn of the asset markets (see, e.g. Hamao et
al., 2007), and shortening of loan maturities (geg, Smith, 2003). Yet, if these phenomena

have ever been associated with zero interest thisd)as been limited to isolated hints.

For restructuring to be impeded, interest ratesl mest fall close to zero (although interest

rates close to zero have obviously the strongegdtng impact on restructuring.) It is enough

4 Granting loans with variable interest rate witholiénging their maturity would have the same efféet, the chances of loan maturity not
being shortened seems unlikely given high uncestaibout borrowers’ ability to repay loans at noringerest rate level.

® Formally, Bank of Japan introduced a policy ofozierterest rates on February™4999. However, in practice, according to thendtéin
adopted in this article, interest rates were kégsecto zero since Septembe'21993. Bank of Japan reduced then the discouatbeibw

2% (to 1.75%), earlier, i.e. on Februafy; 4993, equating it with the pre-crisis minimums®@). Since the summer of 1995 it has been kept
below 0.5%.
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that they go back down to a level similar to th&ick sparked the crisis by enabling agents

incapable of regular-term loan repayment to takdaans.

As the interest rates which triggered the crisiy miffer across countries, this level should
also be different. It should be higher in countnieporting a rapid growth in the pre-crisis

period and lower in countries reporting a weak dlho@@ee equation 3).
4. Impact on credit (and on other sources of external financing)

Impeded restructuring do not necessarily have toedseay, andr,", provided two conditions

are met:

» the entry rate and productivity growth in viabldexprises depend upon loan availability,
and

* interest rates close to zero are capable of incrgabe flow of new credit to viable

economic agents during the crisis.

In the simplest NK analytical framework there is rabe for credit. However, during the
current crisis, central banks have intensifegfibrts to assign credit an important function in
their analytical framework. Credit has gained thusction due to various financial frictions
(financial accelerator, collateral constraints, itprequirements) introduced into the NK
analytical framework. Introduction of these frict®has modified the expectational IS curve,
which may have the following form (see, e.g. Claisd, Trabandt and Walentin, 2011 or

Walsh, 2009.)
_ 1. n .
X = Etx’[+1 _(;j(lt - Et77i+1 -h )_ Vi — y2[//t (4)

where:



wi — measure of financial frictions.

Such a modification may serve (see equation 4.)igeheked, have served (see, e.g. BIS, 2010)

as an additional argument in favor of maintaininggiest rates close to zero during the crisis.

Yet, it does not accounts for the fact that interates close to zero in economies requiring

post crisis restructuring may lead to forbeararaeling. Forbearance lending may in turn

enhance financial frictions and, as a result, dimdb credit flow reaching viable economic
agents via at least seven mechanisms.

» First, banks may create the image of agents applion a loan on the basis of non-
restructured loan portfolio.

» Second, the fact that a particular agent has reeoto borrowing may cease to bring
“relationship” benefit (see, e.g. Kashyap, Steird awilcox, 1993, or Oliner and
Rudebush, 1995); on the contrary, it may signalrtial problems.

* Third, the more serious the problem of undisclod#l s, the larger (and the more
expensive) the scope of information which shoulcck@mined by banks prior to granting
a loan. They may have to monitor not only potertti@rowers but also their partners, and
partners of their partners, etc. (Caballero ands8kn 2009). At the same time, the
absence of a considerable risk of competitors takier financing of a profitable project
and the possibility of earning on liabilities thanto various charges enable banks to
postpone costly state verification.

* Fourth, banks uncertain of the current value ofrttean portfolios may not be able to
determine the scale of lending growth not posimglaof capital requirements’ breach.

» Fifth, enterprises which take advantage of forbeegdending may, by underpricing their

products and putting an upward pressure on wagekjce the profitability of other



companies (Caballero et al., 2006). Lower profitsturn, diminish enterprises’ ability to
repay loans and their propensity to take out loans.

Sixth, an unrestructured loan portfolio may be bstacle for banks to gain access to new
capital, without which no increase in lending isgible. These difficulties may also affect
sound banks as an issue of new shares might beipedcas a sign that the issuing bank
has not restructured its loan portfolio. Lack otess to new capital enhances, in turn,
incentives to ‘evergreen’ loans, as ‘evergreenhmgps to meet capital requirements.
Seventh, delays in loan restructuring may urge bdakncrease their liquid reserves and
purchase ‘safe’ assets: treasury bonds, foreiget@ismid commoditi€sAnother stimulus
inducing banks to build up liquid reserves and pase bonds is connected with banks’
limited access to new capital and the method ofutating capital adequacy ratio. The
reason behind increasing liquid reserves are aso rofits on sharing liquidity (cf., e.qg.

McKinnon, 2011) and the possibility to earn on iliiles.

The first, the second, the third, the fourth, theéhsand the seventh channel adversely affect

credit supply. The second and the fifth channeliceddemand for credit.

The second, the third, the fifth and the seventinalel may also limit the use of other sources

of external financing than credit in economies fgqg post-crisis restructuring.

Amidst the difficulties in the assessment of tHeiancial situation, enterprises may be
stigmatized for applying for any external funding.

Not only banks, but also investors are forced tangxe an extended set of information
before taking a decision on financing a particplianject if there exists a major risk that its

completion might be threatened by the changingrenwment.

¢ Commodities, in a given commodity market, havefarm characteristics and are consumed during tbdyation process, which makes
their resale a certain option, and, in the caseast countries, have prices which do not depenith@in economic situation.
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* Decline in the corporate sector’s profitability wésg from propping up bankrupt
companies, limits the sector’s ability to repayrisand its propensity not only to take out
loans but to incur any liabilities.

» Delays in loan restructuring may incite not onlyhks but also other investors, including
foreign ones, to purchase safe assets.

All four channels may particularly strongly affesquity finance (cf., e.g. Myers and Majluf,

1984).

There is ample evidence of crowding viable entsegwiout of credit in Japan after the
bursting of the asset bubble (see, e.g. AhearneSmidada, 2004, Caballero et al, 2006,
Hosono and Sakuragawa, 2003). Moreover, thesepeistes have not substituted bonds for
credit. The share of bonds in total debt has fallenonly in the Japanese enterprises with low
return on assets but also in the enterprises wigh ROA (see, e.g. Peek and Rosengren,
2005.) Lastly, the access to equity finance has essiderably narrowed (see, e.g. Hamao et

al., 2007.)

5. Some guidelines for monetary policy after the bursting of the asset bubble

It is all too easy to find studies (see, e.g. Etggen and Woodford, 2003) showing that zero
lower bound should not deprive central banks ofdagacity to stabilize economy provided
that they can credibly commit to keep at low level for a sufficiently long period (see
equation 1.) However, using the same logic, one ofe@yn that keeping interest rates low but
clearly above zero (at, say, 2%) should not depcemtral banks of that capacity either. Yet,

such a policy should not entail as large risk ohsmlidating the low level of," or of

10



postponing its return to the pre-crisis level as plolicy of keeping interest rates close to zero

in economy requiring post-crisis restructuring.

A reduction of that risk could allow central bangtablishing a less distant horizon of the
return to the pre-crisis rule in the monetary pplican otherwise, which would increase the
chances that its commitment will be considered ibiedThe less distant the horizon of the
return to the pre-crisis rule, the easier the @s®un of economic agents that central bank will
accept an economic boom, once the economy reca¥ensthe crisis (see equations 1. and

2.), as well as that thexceptionallylow level of interest rates is trugxceptiondl

The established horizon of the return to the prgisrule would be less distant in the case of
keeping interest rates at, say, 2% than at thd @ese to zero, if interest rates close to zero
had sufficiently strong or persistent negative istpenr," (see equation 1.) Our estimates of
ri" for Japan (see section 2.) as well as the comparnd the average length of period

preceding the return of growth after financial it its pre-crisis rate (3 years; see IMF,
2009) with the length of that period for Japan (aturn so far) suggests that this negative

impact may be both strong and persistent in econ@uyiring post-crisis restructuring.

Surprisingly little empirical research has beenales to effects of crises on the perception of
central banks. From existing studies (see GrosRuott, 2010), one may conclude that crises
have strong negative impact on credibility of cahtranks. If economic agents believe that
the central bank is responsible for the crisisy timay come to the conclusion that its actions
will lead to another crisis and the slump of aggtegilemand. The impact of interest rate cuts

on the aggregate demand will then be weakened uiratiezed by the downward revision of

7 Schmitt-Grohe and Uribe (2010) show that thisfatheaning of the credible commitment with regarélture policy is crucial for central
bank’s ability to influence price dynamics, and Miaon (2011) explains why it is important for spieedup the closing of negative output

gap.
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aggregate demand expectations. In such an envimnmentral bank’s decision to keep
interest rates low but clearly above zero (at, 28¢) would also be less risky than to keep
them close to zero. In both cases interest ratessnoay fail in stimulating aggregate demand,

but the former policy would bear more limited riskimpeding restructuring than the latter.

Since interest rates impeding restructuring mafediicross countries (see section 3.), there
in no unique level at which central bank shouldaebluntary bound for interest rates cuts.

This bound should be a function of economic groant interest rates in the pre-crisis period.

The lower bound clearly above zero should be agmiso in other economies, but for other
reason, discussed elsewhere (see, e.g., GiavadziGamwvannini, 2010, Hoenig, 2010 or
Taylor, 2009). In their case central bank shouldidextremely low interest rates so as not to

inflate asset bubble, whose bursting could triggemcial crisis.

5. Conclusions

During the current crisis all the major central katowered their interest rates close to zero.
Such a policy action has been fully justified bg thK analytical framework. However, at its

current stage of development the NK analytical fauork abstracts from the possible impact
of interest rates close to zero on the naturatésterateafter the bursting of the asset bubble

which triggered financial crisis.

Monetary policy failing to account for its impaat aflation expectations led to stagflation in
the 1970s. The omission of monetary policy impgacthe natural interest rate in economies

requiring post-crisis restructuring, may bring ®sd deleterious consequences: fall in TFP
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growth and more limited central bank’s capacityirtiuence aggregate demand and price

dynamics.

Interest rates close to zero may persistently redbhe natural interest rate in economies
requiring post-crisis restructuring because thepdde this process. Namely, they decrease
the exit rate, hamper the flow of production fastdretween enterprises and weaken the
incentives to improve productivity in low-produdti businesses. The impeded restructuring
would not result in the natural interest rate falits negative impact on TFP growth was
offset (or outweighed) by the positive effects lo¢ tcredit flow reaching viable enterprises.
Yet forbearance lending facilitated by the interasé¢ close to zero may actually crowd viable

economic agents out of credit through a numbehahaoels.

To reduce these risks central bank in economy rieguipost-crisis restructuring could
voluntarily set the lower bound for interest rate$s at, say, 2%. The actual bound should be
set at a level related to growth and interest riaieise pre-crisis period. Irrespective of central
bank’s credibility, such a change in the monetaojicy conducting should bring better

outcomes than keeping interest rates close to zero.
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Figure.l Natural Rate of Interest in Japan (1980-2011)
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Figure.2 Natural Rate of Interest in Sweden (1987-2011)
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Source: Own calculations based on ReutersEcowim dat
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Figure 3. Interest rates and inflation
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