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Quantitative tighteningin
homeopathicdoses

The ECB and the long shadow of the PSPP
and the PEPP

Abstract

The ECB is now planning to run down its vast bond holdings
acquired under the asset purchase programme —a “quantitative
tightening”. However, the ECB is not contemplating selling any
bonds, only not reinvesting part of what is coming due. Under
this approach, the continuing expansionary effect of keeping
vast holdings remains large and is likely to complicate the fight
against inflation. The ECB currently has two, fungible, policy
instruments (policy rates and balance sheet operations), which
make it impossible to determine the impact of quantitative
tightening separately.

This document was provided by the Economic Governance and
EMU Scrutiny Unit at the requestof the Committee on Economic
and Monetary Affairs (ECON) ahead of the Monetary Dialogue
with the ECB President on 20 March 2023.
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EXECUTIVE SUMMARY

The time path announced by the European Central Bank (ECB) for reducing the bond
holdings accumulated under the asset purchase programme does not amount to a real
tightening. “Easing of Quantitative Easing” mightbe more appropriate.

Given the aversion of the ECB to upsetting financial markets, itis only planning a soft ‘run-
off’, which just means not reinvesting part of the bonds coming due, thus (implicitly)
excluding outright sales from its large portfolio.

The ECB is not alone taking a cautious approach. But it is more cautious than most others,
some of which are planning outright sales, including the Bank of England, the Reserve Bank of
New Zealand and the Swedish Riksbank, all without major market reactions to the
announcements or the salesthathave takenplace.

One reason why the ECB is not considering bond sales might be concerns about the
stability of the bond markets for highlyindebted countries. This would mean that monetary
policy is at least partially subject to “fiscal dominance”, i.e. the desire to provide governments
with favourable financing conditions.

The fear of market fragmentation does notapply tothe private sectorbondsacquired underthe
asset purchase programme (APP). The approximately EUR 650 billion of corporate and covered
bonds could, and should, be sold quickly.

Without bond sales the Eurosystem can reduce its bond holdings only at a glacial speed,

remaining above the pre-pandemic level until mid-2028, implying a continuing strong
expansionary effect (because long-term interest rates would remain lower for longer).

The stock effects of the future continuing holdings (in terms of keeping longer rates low)
will be at least as substantial as those achieved in the past. For example, the pandemic
emergency purchase programme (PEPP) holdings were accumulated in 2 years, buta large share
might remain on the balance sheet of the Eurosystemfor another4-5 years.

The ECB is thus effectively keeping one foot on the accelerator (retaining an extensive
portfolio of bonds) while the other foot (increasing policy rates) is on the brake. Aslong as
the Eurosystem keeps large holdings of bonds on its balance sheet, the restrictive effect of
higher interest rates will be muted.

Rough calculations suggest that the combination of the present public sector purchase
programme (PSPP) and PEPP holdings with a policy interest rate of 3 % implies a stance
equivalent to a policy rate of 1-2 % during the pre-quantitative easing (QE) period.

When the ECB started its bond purchases, it emphasised the importance of the
announcement effect and academic research also assumed that market participants
would immediately price in the entire future path of purchases. This time it is difficult to
discern any announcementeffect.

The reason why the announcement effect of the ECB’s time path for “quantitative
tightening” (QT) has been so muted is simple: when the ECB started bond purchases, its
policy rate could not be lowered any further. QE was the only instrument left. Now the ECB
has two instruments; any quicker quantitative tightening would simply mean less action on
interestrates.

Since the ECB now has two instruments, it will look at their joint effect on markets and the
economy. Hence, one cannot disentangle the separate effect of QT on prices.
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1. INTRODUCTION

Quantitative tightening (QT), also known as balance sheet normalisation, is an unconventional
contractionary monetary policy through which central banksreduce their balance sheets. QT does not
simply mean the end of bond purchases.One can speak of QT only if the bond holdings of the central
bank decline. This can be achieved either by halting the reinvestment of maturing bonds and other
assets on the balance sheet of the central bank, ‘passive tightening’, or by selling the assets, which is
called ‘active tightening'.

In assessing the effects of QT, one must thus be careful to distinguish between the (flow) effects of
asset purchasesor sales andthe impact that large asset holdings can have on (long-term) interest rates
andtheterm premium, i.e.the stock effect. Active QT, meaning asset sales by the central bank, should
be equivalent to increases in the policy rate. However, merely keeping asset holdings constant
maintains a constant downward pressure on long-term rates.

It is often argued that QT must be considered very differently than QE because it takes place under
very different circumstances. The little available empirical evidence showsan asymmetry between the
impact of balance sheet expansions and balance sheet normalisation, suggesting that QT does not
simply reverse the effects of quantitative easing (QE) (see Smithand Valcarcel, 2023).

Schnabel (2023) deals with this issue and finds that the portfolio rebalancing effects of QT are similar
to those of QE. This is what one would expect from the economic models of quantitative easing are
based on theidea that theimpact of QE is determined by theamount of long-termbondsthe central
bank holds, thereby taking on duration risk. This effect, which European Central Bank (ECB)
representatives have stressed over thelastyear, would imply thatthe QE and QT should be symmetric
in theirimpact.

Schnabel (2023) also shows that the marketreactionto thefirst stepstowards QT hasnot always been
what had been expected. She attributes some unexpected market reactions to contingent factors
specific to 2022. Wedo notdiscuss the factors that might have affected markets in 2022. Instead, we
adopt a more medium-run outlook forwhich the portfolio balance effects dominate and thus proceed
under theassumption that QT is largely the negative of QE.

QE (asset purchases) was initiated when inflation was stable, and only less than one percentage point
away from (below) the inflation target and the policy rate was at its lower bound. The need for QT
arises now with highly volatile inflation thatis much furtheraway from the inflation targetthan during
the entire QE period. Given these differences in inflation rates, one would thus expect QT (asset sales)
to proceed much more quickly than asset purchases. However, thisis not the case, certainly not for the
ECB.

In the face of an inflation shortfall of less than 1 percentage point, the public sector purchase
programme (PSPP) started with purchases of EUR 60 billion per month (from March 2015 to March
2016). After the COVID-19crisis, bond purchases rapidlyincreased throughout 2021 and continued at
close to an average of EUR90 billion per month (the PSPP and pandemic emergency purchase
programme (PEPP) together), ata time wheninflationwas already clearly abovethe target. By contrast,
at present, the ECB is planning to reduceits asset holdings by only EUR 15 billion per month (six times
less than the previous purchases) even though inflation remains very far from its target and is not
projected to returnto 2% over the forecast horizon.

At present, thereis, of course,a large degree of uncertainty regarding thefuture evolution of inflation.
However, as Schnabel (2022b) argues, such a situation requires a robust approach in order to avoid
thatinflationary expectationsbecome unanchored.

PE 741.482 9
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The ECB did not tighten policy earlier when inflation was already clearly above target because its
models indicated that inflation would return below the target within its forecast horizon, even given
its very expansionary policy stance. Gros and Shamsfakhr (2022) show that this feature of inflation
returning to below target (1.9 % to be precise) was baked-in in these models because they assumed
that inflation expectations would remain wellanchored at thatlevel.

Another asymmetry, or rather inconsistency, is that QE was initiated when the policy rate was at the
lower bound and the ECB emphasised that bond purchases were needed because it could not
stimulate the economy any further with interest rate cuts. This line of reasoning would suggest that
the ECB should start selling bonds immediately once policy rates go above zero, thus obviating the
need for asset purchases (or bond holdings) by the central bank. But the ECB has not followed this
logic. Among major central banks, only the Bank of Englandannouncedasset sales assoon as its policy
rate went above zero.

In theremainder of this paper, wefirst provide a brief overview of the global tightening cycle in terms
of the shift from QE to QT. We then take a closer lookat the very slow QT pace planned by the ECBand
the implicit path of bond holdings. This is followed by a brief discussion of the trade-off between
increases in the policy rateand running down bond holdings. The last section concludes.

10 PE741.482
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2. CENTRAL BANKS TURN FROM QE TO QT AS INFLATION
INCREASES

With inflation running far above its long-run target in 2022, major central banks started unwinding
theiraccommodative monetary policy by lifting their policy rates and reducing their massive balance
sheets (Table 1).

Table 1: Central Bank assetsto GDP, selected advanced economies (2020)

Euro Area us Australia  New Zealand @ Canada

16.2% 224 % 6.5 % 18.0 % 17.8 %

Source: World Bank, ECB.

It was only as of 1July 2022 that the ECB decided to end the net purchases under the asset purchase
programme (APP) but it continued the reinvestment of purchased maturing securities. At that time,
euro area inflationwas 8.9 %, maintaining its upward trend. In October 2022, inflation peaked at 10.6 %.
At their last meeting of 2022, in December, the ECB Governing Councilthen announced thatfrom the
beginning of March 2023 it would passively diminish its APP holdings by an average of EUR 15 billion
per month untilthe end of the second quarterof 2023. The pace of subsequent reductions has notyet
been published (maybe not even been decided) but is widely expected to be larger. '

Figure 1: Evolution of purchases and the resulting stock under the APP and PEPP by the ECB
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Source: Authors’ elaboration based on data from the ECB.

The ECB has been more gradual than its peers, especially with respect to the Federal Reserve (Fed),
bothin the normalisation path of its policy rate and in terms of the timing and pace of QT.

A short surveyof QT across majordevelopedeconomies (below) confirms this.

' The February ECB Survey of Monetary Analysts referring to the period 16-19 January 2023
https://www.ecb.europa.eu/stats/ecb _surveys/sma/shared/pdf/ecb.smar230206 february.en.pdf?de7bce0b65c618dfdb3a6ff376021206
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The Federal Reserve

In May 2022, when the annualinflation rate in the US hadreached 8.5 %, more than 6 percentage points
(pp) abovethetargetinflation rate,the Fed ended its asset purchases, while still reinvesting maturing
securities.Only amonth later, in June 2022, it began a passive QT and stopped reinvesting up to USD
30 billion in maturing Treasuries and USD 17.5 billion in maturing mortgage-backed securities per
month. Those caps were set to increase to USD60 billion and USD 35 billion, respectively, after
three months?. This implies that starting in September 2022, the Fed would reduce its asset holdings
by up to USD 95 billion per month (compared with EUR 15 billion for the ECB), a much quicker pace
even taking into account the difference in the size of the initial stock (which is about 60% larger for the
FederalReserve)®.

Figure 2: Evolution of purchases and the resulting stock under Treasury and mortgage-backed
securities purchases by the Fed
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Source: Authors’ elaboration based on Federal Reserve Economic Data.

It has been estimated that this pace of reduction would lead to a fall in asset holdings from over USD
8 000 billion to USD 5 000 billion by 2026, a fall of about 40% from the peak. The annual average
reduction would amount to about USD 750 billion, more than USD 60 billion per month (Ennis and

Kirk, 2022).

Sweden

From January 2023, the Riksbank ended the purchases of government bonds that it had started in
February 2015 with the aim of stimulating the Swedish economy and which it had enhanced during
the COVID-19crisis, between March 2020 and December 2021. By the end of 2022, the Riksbank’s total
holdings of purchased government bonds had reached SEK 338.4 billion (equivalent to EUR 30.4

2 https://www.federalreserve.gov/newsevents/pressreleases/monetary20220504b.htm

3 The actual amount can be somewhat smaller if the value of the maturing securities is lower than the cap. In particular, the upper limit on
mortgage securities will be reached if only redemptions accelerate much beyond what was anticipated (Ennis and Kirk, 2022).
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billion)*. In February 2023, the Riksbank announced that it would accelerate its asset holdings
reduction by actively selling governmentbonds as of April 2023 in order to stabilise inflation around
thetarget®.Canada

In October 2021, the Bank of Canada announced halting its quantitative easing, and at the end of April
2022 it started its QT by ending purchases of the government of Canada bonds in the primary or
secondary markets, as wellas ending the reinvestment of the maturing bonds®.

Australia

After ending its bond purchase programme in February 2022, the Reserve Bank of Australia decided to
pursue a passive QT by not reinvesting any maturing bonds, starting from May 2022. This was
predicted to reduce the total bond holdings by about AUD 4 billion and AUD 13 billion in 2022 and
2023, respectively’.

New Zealand

The Reserve Bank of New Zealand also announcedthe endofits purchasesin 2022 and is now planning
to start selling its portfolio of government securities with the aim of reducing its holdings of these
bonds to zero by 20275,

Bank of England

The Bank of England quit purchasing bonds atthe end of 2021, much earlier than the Fed and the ECB,
and it stopped reinvestments of maturing bonds as soon as February 2022. Moreover, by November
2022, it had already started active salesof its bonds.

The experience of the UK over the lastyearshows thateven substantial bond sales by the central banks
need not unsettle financial markets. Two episodes illustrate this.

First, the Monetary Policy Committeeof the Bankof England announced in February 2022 thatit would
cease (totally) reinvestmentofits bond portfolio as soon as its policy rate turned positive (BoE, 2022a;
2022b). It then also announced a plan to start sales of bonds in the near future, including substantial
sales of government paper (gilts) in 2023 combined with a full sale of its (small) entire portfolio of
corporate bondsby the end of 2023. These announcementsdid not cause any ructions in the market.
The 10-year gilt rateremained around 1.5% at the time of the firstannouncementand later increased
gradually over the subsequent months, in line with inflation and global rates. One of the reasonswas
that the average maturity of the gilt holdings of the Bank of England is so high (above ten years®,

* Sveriges Riksbank, ‘Purchases and sales of governmentbonds'.

https://www.riksbank.se/en-gb/monetary-policy/monetary-policy-instruments/government-bonds/

> See Riksbanks's press releas of 9 February 2023 https://www.riksbank.se/en-gb/press-and-published/notices-and-press-releases/press-
releases/2023/riksbank-raises-policy-rate-by-0.5-percentage-points-and-starting-in-april-will-begin-selling-government-bonds/

¢ See Bank of Canada’s press release of 13 April 2022 https://www.bankofcanada.ca/2022/04/bank-of-canada-provides-operational-detail s -
for-guantitative-tightening-and-announces-that-it-will-continue-to-implement-monetary-policy-using-a-floor-system/

’See speech from Christopher Kent, Assistant Governor atthe Reserve Bank of Australia, on 23 May 2022
https://www.rba.gov.au/speeches/2022/sp-ag-2022-05-23.html

8See Reserve Bank of New Zealand’s press release of 9 June 2022 https://www.rbnz.govt.nz-hub/domestic-markets-media-releases/reserve-
bank-details-planned-sales-of-new-zealand-government-bonds

° https://obr.uk/box/debt-maturity-quantitative-easing-and-interest-rate-
sensitivity /#:~:text=The%20Bank%20has%20n ot%20yet,qilt%20stock%20t0%2011%20years.
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compared to about seven years for the PSPP™) that passive QT alone would have meant a very slow
decline in holdings.

In September 2022, the gilt market came under considerable pressure due to a combination of
government announcements of a very expansionary fiscal policy and the unwinding of specific
investment positions of pension funds. The 10-year rates increased within a few weeks from below 3
toover4%.

In responseto these disorderly marketmoves, the Bank of England announced a targeted short-term
bond purchase programme, stressing that it would resell these bonds as soon as market conditions
normalised.

In January 2023, the Bank of England announced thatit had unwoundthese purchases,amounting to
over GBP 19 billion™. This unwinding had started only in late November and thus took just six weeks.
The GBP 19 billion of gilt sold is equivalent to about 1 % of the total outstanding, or 2.5 % of the
holdings of the Bank of England. For the euro area, this would be equivalent to bond sales of about
EUR 100 billion™.

The Bank of England made a profit in this operation. Gilt prices were lower (yields were higher) when
it bought them than when it sold thema few weeks later. This is the typical outcome onewould expect
from an operation designed to stabilise markets. By contrast, the continuing purchases during long
periods of orderly marketconditionsunder QE operationsare now resulting in large lossesfor central
banks (and ultimately taxpayers) (see Gros and Shamsfakhr, 2022). These losses arise because central
banks have a large number of bonds ontheir balance sheets which yield little to nothing because they
were bought during the period of low rates before 2022, while the refinancing costs (what central
banks have to pay to commercial banks to induce them to hold large amounts of deposits) have
increased to 3 %. Theselosses are no accident. Economictheory predictsthat QE works because the
central banks take over the duration risk inherentin long-dated bonds and thereby reduce the price
of durationrisk. This risk hasnow materialised.

Overall, in comparison with other advanced countries, the ECB seems to be more cautious than its
peers while inflation has been at least as high in the euro area as in some of its peers. To other
knowledge, there is no other advanced country where the central bank did not switch alreadyin 2022
to zeroreinvestment, whereas the ECB is still reinvesting approximately one-half of its PSPP holdings
andintends to continue fully reinvesting PEPP holdings, which account for one-third of the total.

The main explanation for the caution of the ECB might be a concern for the stability of the bond
markets of some highly indebted countries. It is difficult to judge whether these concerns are well
founded. In principle, the ECB has instruments to counter bond market turbulence, including the
Transmission Protection Instrument (TPI) created only a year ago (Angeloniand Gros, 2022).

The experience of the UK (and that of Sweden) thus suggests that the ECB could be much more
ambitious in the reduction of bond holdings. At the very least, it should go for zero reinvestment.
Moreover, in the current high inflationary environment, there seems to be no reason for the
Eurosystem to continue holdinglarge amountsof covered bonds and commercial paper.The stock of
about EUR 650 billion of private sector bondsacquired underthe APP could and should be sold quickly,

19 https:/www.ecb.europa.eu/mopo/implement/app/html/index.en.html

' See Bank of England’s press release of 12 January 2023 https://www.bankofengland.co.uk/news/2023/boe-completes-unwind-of-recent-
financial-stability-gilt-purchases

12

Given total euro-area government debt in the form of bonds of EUR 10 trillion
https://ec.europa.eu/eurostat/documents/2995521/15131955/2-21102022-BP-EN.pdf/eeb714b8-83c4- cd8c-56b8-e9aa7c5798a8
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allowing for a quicker reduction in the balance sheet. The (in our view misguided) argument that
outright sales create a fragmentation riskdoes notapply in this case.

Inflationary pressures have been rathersimilar in major advancedeconomieseven if other conditions
(energy dependency, exposure to supply chain shocks, fiscal policy) have been widely different™.
Inflation, if entrenched, poses similar risks to these economies. This will have large consequences for
countries with weaker fundamentals and financial conditions in the euro area.

More than a decade of monetary easing in the form of large-scale asset purchases undertaken by
central banks in several developed economies has encouraged the emergence of a large body of
literature, addressing the implications of this policy action for the economy and financial markets as
well as analysing its transmission mechanism or channels. By contrast, the infrequent experience with
QT is accompanied by a limited understanding of this policy and its potentialimpacts. Most existing
literaturefocuseson theimpact ofthe Fed’s QT,as it was implemented in the past, from 2017 to 2019.
One way to gauge the impact of QT is to look into it through some of the transmission channels of
monetary policy thatare commonlyidentified and discussed in the economicliterature. Thatsaid, it is
difficult to assess the impact of QT in isolation while central banks have already started deploying their
traditionaltool of interestrates, increasing the policy rate by arecord level.

Here we focus on the signalling channel, as one of the widely examined transmission mechanisms of
unconventional monetary policy by central banks, particularly at a time of much uncertainty.

2.1. Signalling channel

A signalling channel (Romer and Romer, 2000) refers to central banks’ communication of their policy
actions to the public and to market participants. It is assumed to have an impact on market
expectations about the development of future policy rates and therefore the long-term interestrates.
Theresponse of the marketto the signals central banks try toconvey can determine the success of the
monetary policy in stabilising inflation or at least inflation expectations.

The effect of the signalling channel can be asymmetric for contractionary versus expansionary
monetary policy.Bullard (2019) positsa marginal signalling effect for the Fed’s QT compared with that
from QE. He argues that the signalling channel works well when the policy rate is near zero (or the
effective lower bound) and the Fed signals a commitment to keep the policy rate near zero for an
extended period. Similarly, the size of the balance sheet andthe pace of its adjustment in the conduct
of monetary policy and balance sheet actionschange the effectiveness of the signalling channel. The
signalling effects of QT can be far weaker, where the balance sheet is reduced gradually and
predictably, compared with those of QE, when conductedin a more discrete and unexpected manner
(Lane, 2022a).

Thesignalling orannouncement effects of QE have been extensively examined through eventstudies
(Altavilla etal., 2015). For a sceptical view, see Belke et al. (2021) and Greenlaw et al. (2018).

Using an event study methodology, Krishnamurthyand Vissing-Jorgensen (2011) find evidence of the
signalling channel for the Fed’s QE programmes during 2008-2011, which lowered long-term bond
yields. They attribute it to the market's expectations of the Fed’s commitment to lower future short-
term interest rates rather than changes in the risk premiums. Similarly, Eggertsson and Woodford
(2003) argue that the signalling of the central bank’s credibility and its commitment to a future policy
path is the key factor in reaching a desirable outcome in the conduct of monetary policy.

3In January 2023, the annual inflation rate in the UK reached 10.1 %, in the euro area 8.6% and in the US 6.4%.
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Applying the event study approach, Smith and Valcarcel (2023) do not find any evidence of a signalling
effect for Fed balance sheet normalisationduring 2017-2019. They attribute this effect to some extent
to the predictability of QT announcements by the Fed. It is argued that the announcement effects of
the ECB’s QT will also be much weaker than for QE, as it provides the financial markets with much less
information about the future path ofinterest rates (Hernandez de Cos 2022).

Table 2: Changes in 10-year US Treasury yields and term premiums around QT
announcements

Announcement dates Yields Term premium
22 May 2013 8.4 53
19Jun 2013 213 134
21 May 2014 3.5 2.1
9Jul 2014 -4.5 -2.7
20 Aug 2014 25 1.8
17 Sep 2014 5.1 3.1
12 Jan 2017 0.8 0.4
5 Apr2017 -2.1 -1.8
24 May 2017 -3.0 -2.0
14 Jun 2017 -4.6 -3.1
20 Sept 2017 3.7 25
3 Nov 2021 -3.4 -2.0
26 Jan 2022 6.0 3.2
4 May 2022 3.1 2.9
Average change 2.6 1.6

Source: Authors’ elaboration based on data from the Board of Governors of the Federal Reserve System, and Federal Reserve,
History of the FOMC'’s Policy Normalization Discussions and Communications.

Note:  The values indicate 2-day changes (in bps) around the announcement dates. All rates are in basis points.

To draw a conclusion about the possible effects from the Fed’s QT announcements, one needs to
isolate the impact of other events, at leastthose related to the macroeconomic environment. A simple
analysis of changes in the 10-year Treasury bond yield and its estimated term premium around the
Fed’sannouncementsrelated to taperingand/or terminating the pastasset purchases shows thatthe
direction of the effect was in general the same, butin most cases of very modest size (less than 10 basis
points).

Theonly instance of a strong market reactioncan be observed on 19 June 2013, with a spikein yields
andthe term premium, which rose by more than 20 and 13 basis points, respectively. This is referred
to as the ‘Taper Tantrum’ because the market moved strongly after Federal Reserve Chairman Ben
Bernanke made a statement about a possible reduction in the monthly pace of purchases later that
year ' (see Table 2). Although Bernanke had already signalled a likely slowdown in the pace of USD 85

“See full Bernake's statement at https://www.federalreserve.gov/mediacenter/files/f omcpres conf20130619.pdf

16 PE741.482



https://www.federalreserve.gov/mediacenter/files/fomcpresconf20130619.pdf

Quantitative tightening in homeopathic doses: The ECB and the long shadow of the PSPP and the PEPP

billion in monthly asset purchases’in the next few meetings’in May, the reaction of the bond market
was not that strongat that pointin time.

Still, the Taper Tantrumis not representative of marketreactionsto QT announcements in general. The

average changein Treasuryyieldsafter QT announcementsis only 2.6 basis pointsand evenless for the
term premium,which is the variablethat should be most affected by QE or QT.

Alsoin early 2022, when the Federal Open Market Committee released principles forreducing the Fed's
balance sheet™, theincrease in Treasuryyields and the term premiumwas relatively moderate. Several
QT announcements appear to have been associated with a fall in the yield and the term premium
(Table 2).

Overall, the use of announcement dates to gauge the impact of QT is more difficult than during the
period when QE was a novelty and not so widely anticipated. In the samevein, it is thus possible that
the muted impact of ECB announcements on the term premium (the main gauge of theimpact of QT)
was so limited because these announcements contained little new information. However, one would
have expected the term premium to increase over the last year as QT became more and more certain.
Yet, this has not beenthecase.'®Evenmore surprisingis the fact that the difference between (overnight
indexed swap) OIS (riskless) rates and the rate on German paper (Bunds) has increased over the last
year as the ECB pivoted towards QT (see Lane, 2022c).

2.2. Stocks versus flows

Theimpact of central bank asset purchasesis commonly considered in termsof stockand flow effects.
The stock effect refers to the impact of (the market assessments of) the overall size as well as the
composition of the bond portfolio held by the central bank overthe lifetime of the programme. This is
based on the idea that the asset holdings of the central bank can affect the yield curve through
duration extractionas, ceteris paribus, private agents have to hold less duration risk.

By comparison, theflow effect arises as a response of prices to the ongoing purchases —a result of the
improvementsin marketliquidity and functioninginduced by the central bank purchases. These flow
effects have generally been found to be smalland temporary (D’Amico and King, 2013; De Santis and
Holm-Hadulla, 2017).

From the start of the PSPPin 2015, the ECB has emphasised thatits assetpurchase programme would
influence the market throughthe expected stockof (future) purchases (see for example Altavilla et al,
2015; De Santis and Holm-Hadulla, 2017). Altavilla et al. (2015) argue that most of the impact of ECB
asset purchase programmes has been the stock effects at the announcements of the programme
rather than flow effects from the actual purchases. Similarly, De Santis and Holm-Hadulla (2017)
capture a larger impact of the PSPP on sovereign bond yields, attributable to stock effects, which
emerged in anticipation and at theannouncements, while the flow effect appeared tobe only limited.

For the US, D’Amico and King (2013) find a relatively large stock effect for the Fed’s USD 300 billion
purchase of US Treasury securities between March and October 20009. It led to a persistent downward
shift in yields of about 30 basis points throughout the programme as an outcome of changes in the
outstanding amounts of Treasury securities. They also attribute a decline in yields of 3.5 basis points,
caused by purchase operations, to the flow effect.

15 See Fed's press release of 26 January 2022 https://www.federalreserve.gov/newsevents/pressreleases/monetary20220126chtm

' The estimates of the 10-year term premium for the Euro Area (EUTERPE https://www.unive.it/paq/39846#c443268) currently available until
October 2022 show a relatively strong upward movement over 2022. One however cannot certainly attribute this to the expectations about
a possible QT. This trend is presumably more due to an increased risk of a recession and the deteriorating economic outlook.
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More recently, some ECB representatives have again stressed the stock effect'® (Coeuré, 2019;
Schnabel,2021aand b).

For example, Coeuré (2019) posits a relationship between the free float of bonds (bonds held by the
private sector) and the Bund-OIS spread. Thisline of thought would suggest that theshare of holdings
of the ECB (and potentially other price-insensitive holders) is a key variable. According to the
Bundesbank', the free float of Bunds reached a record low of only 30% by end-2021. Consistent with
this, the 10-year OIS swap rateis now (early 2023) 50 basis points above Bund rates.

Schnabel (2021b) stated explicitly that ‘the expected stock of cumulative purchases - the key
transmission channelin many theoretical models of central bank asset purchases—is dominant in non-
stressed marketconditions’.

These views have importantimplications forthe potentialimpact of QT. If the stock effect is paramount,
oneshould not expect much from recent ECB decisions, since PEPP holdings will not be allowed to fall
until end-2024 and the pace of decline for the APP announced so far is so slow (EUR 15 billion per
month until summer 2023) that the stock will hardly be impacted if the ECB were to continue at this
pace.

However, even if the ECB were to lower the proportion of reinvestments further, it would still have
holdings above the pre-pandemic level for several years; that would be the case even if none of the
redemptions was reinvested.

As Praet (2018) explained, ‘[t]he winding-down of net asset purchases is not tantamount to a
withdrawal of monetary policy accommodation’.

By contrast, if the flow of net purchases were to be the main determinant, the switch from large net
purchases to(small) net reductions in holdingsimplemented by the ECB overthe course of 2022 should
have had an importantimpact on yields. The data on 10-year term premium for the euro area during
this period shows little evidence for such an effect.

17 See speech of former ECB Executive Board Member Benoit Coeuré at the ECB's Bond Market Contact Group meeting of 12 June 20219
https://www.ecb.europa.eu/press/key/date/2019/html/ecb.sp190612 1~1a3bede969.en.html

'8 See speech of ECB Executive Board Member Isabel Schnabel of 1 October 2021
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp211001~ca58 9c6afc.en.html

1Y Deutsche Bundesbank, Monthly report May 2022, p. 43.
2 See EUTERPE https:/www.unive.it/paq/39846#c443268
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3. THE CAUTIOUS APPROACH OF THEECB

3.1. Howlong will it take to unwind the APP and PEPP?

The ECB has so far only communicated thatit will reinvest all of the redemptionsunderthe PEPP until
the end of 2024 and reduceits APP holdings (mainly underthe PSPP) by EUR 15 billion per month until
July 2023. After July, the pace of reduction will presumably accelerate, but at presentitis not known
by howmuch. At EUR 15 billion per month (EUR 180 billion per year) it would take almost 20 years to
reduce the PSPP holdings to zero. This would mean a continual strong stimulus, which would clearly
not be appropriate.

Atthe sametime, the ECB has also implicitly ruled out any sales of bonds?', probably because it fears
thatthe bond marketsof some peripheral countries might come under stress. This putsa limit on the
speed of reducing the ECB’s holdings.

Figure 3 below shows the simulated time path of the Eurosystem’s holdings of bonds (from thelegacy
of both the APP and PEPP) if one assumes no reinvestments of redemptions as of March 2023. This
would be a more aggressive QT than the one the ECB is likely to follow given that it has so far
announced only areduction of EUR 15 billion per month on the APP.

The horizontalline shows the level of holdings at the end of 2019, when inflation was below the ECB’s
target, with inflation persistently above 2% central banks should hold much less. Even under the
aggressive run-off path assumedhere, the holdings of the Eurosystemwould sink below the 2019 level
only by end-2030%, i.e. eight years after inflation went above 2%. For this entire period, the
Eurosystem’sholdings would exert a strong expansionary effect while the ECB might atthe same time
be trying to lower inflation viaincreases in its main policy rate. This period would thus be characterised
by keeping long-term rates (or at least the term premium) lower than they would be otherwise
combined with higher short termrates.

The chart shows also separately the two major components of the APP: the PSPP and private sector
bonds (mainly covered and corporate bonds).

2 In  June 2022, ECB decided to end net asset purchases under APP as of 1 July 2022
https://www.ecb.europa.eu/press/pr/date/2022/html/ecb.mp220609~122666c272 .en.html
2 With the assumption of no reinvestment of redemptions.
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Figure 3: A simulation of ECB asset holdings by non-reinvestment of the APP and PEPP,
respectively,asof June 2023 and January 2025
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Source: Authors’ elaboration based on data from the ECB.

Note: Simulations include redemptions. For 2023, we use the redemptions estimates from ECB, and for 2024 onwards we
assume redemptions as a percentage of the holdings previous year (10%), under the assumption of a similar structure as for
holdings (in terms of weighted average maturity and distribution over maturities).

The simulations also incorporate the EUR 15 billion APP reduction per month over the period March-June 2023, as announced

by ECB on 15 December 2022.Based on the average PSPP redemptions over 2023, we assume that about 76%, of this asset
reduction, equivalent to EUR 11.4 billion, is related to PSPP.

Using the same approach, we simulate the time path of the Fed’s holdings of US Treasury and
mortgage-backed securities,considering the non-reinvestment plan the Fed put into effect as of June
2022, with a maximum potential for the monthly balance sheet roll-off of USD 95 billion. We assume
seven and ten years of average maturity for Treasury and mortgage-backed securities, respectively
(see Figure 4). Under this scenario, theoutstanding stock of Fed securities is expected todecline to the
level of 2019 by the end of 2028, more than three yearsearlier thanthe ECB.
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Figure 4: A simulation of the Fed’s holdings of Treasury and mortgage-backedsecurities by
non-reinvestment,as of June 2022
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Source: Authors’ elaboration based on Federal Reserve Economic Data.

Schnabel (2021a) argues that the stock of bond holdings at that time lowered long-term rates by

180 basis points and that, absent large asset sales, this effect would only slowly decline and still be
around 120 basis points after fouryears. Our own rough simulationsfind a similar time path.

It is difficult to avoid the impression that the real reason why the ECB is not contemplating outright
bond sales is that they would crystalise the losses the Eurosystemis now making onits stock of bonds.
The market value of the bonds held by the ECB and National Central Banks (NCBs) in the Eurosystem is
likely to have dropped by about 15-20 % as yields have increased. For example, the price of Bund future

(whichis a contract on a notional German governmentbond of 8.5-10.5 years maturity) 2 hasfallen by
over 20% in 2022 as (long-term) interestrateshaveincreased.*

It follows that if the Eurosystemwere to mark its holdings to market (the Australian Reserve Bank has
done this), it would have shown a loss of several hundreds of billions of euro. However, the bond
holdings are held under amortised cost accordingto the rules of the Eurosystem.This means thatthe
losses that arise because the ‘refinancing rate’ of the ECB (i.e. the deposit rate) is now much higher

than theyield on the bonds acquired under the PSPP and PEPP will only gradually appear onthe profit
and loss accounts ofthe NCBs>.

3.2. Calibrating the continuing expansionary impact of ultra-slow QT

If the expansionary impact of QE depends on the size of the central bank’s bond holdings, one can
calculate the total overall expansionaryimpact by multiplyingthe amounts held by the Eurosystem by

A contract on a notional German government bond of 8.5-10.5 years maturity https://www.boerse-frankfurt.de/en/know-
how/glossary/bund-future

% See trend at https://www.tradingview.com/symbols/EUREX-FGBL 1%21/
% For a detailed analysis of the fiscal cost of the ECB's bond purchases under the PSPP and PEPP, see Gros and Shamsfakhr (2022).
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the years in months that these holdings remain on the balance sheets of the national central banks
andthe ECB.

We thus perform a simple exercise. We cumulate the monthly holdingsunder the APP and PEPP from
early 2015 to end-2022, which we called the QE period. The resulting expansionary impactof the APP
is equivalent to 18‘holding-years’, i.e. the equivalentof 18 years of holding EUR 1,000 billion of bonds
(or holding EUR 18,000 billion worth of bonds for one year) (see Table 3 below).

We perform a similar calculation for the future holdings up to 2040 to gauge the cumulative
expansionary impact of the slowly declining APP holdings over this period of ‘QT’, assuming that the
ECB follows a policy of zero reinvestment. The expansionary impact of the remaining bond holdings
falls over time for two reasons: holdings decline and the maturity of the remainder declines with the
passage oftime.

The result from this way of combining bond reductions and a shortening of the residual maturity is
that the cumulative expansionaryimpact one can expect under the slow QT regime would be equal to
EUR 26 trillion per year, even higher than that of the past®.

Forthe PEPP the comparisonis even starker, since the PEPP was accumulated over a short period (i.e.
April 2020 to February 2023), yielding an expansionary cumulative impact of EUR 3.6 trillion of
holdings. Yet, the run-off of the PEPP holdings will take much longer than the build-up, and the
cumulativeimpact of the time path of slowly declining PEPP holdings (which will be reduced only after
2024) is almost equalto the impact the PEPP has had so far.

Table 3: Outstanding stock of ECB Bonds
Unit: EUR trillion per year

APP PEPP Total
QE period 18.0 3.6 12.7
QT period 25.6 3.5 29.1

Source: Authors’ elaboration based on data from the ECB.

Notes: Simulations include redemptions. For 2023, we use the redemptions estimates from ECB, and for 2024 onwards we
assume redemptions as a percentage of the holdings previous year (10%), under the assumption of a similar structure as for
holdings (in terms of weighted average maturity and distribution over maturities).

The simulations also incorporate the EUR 15 billion APP reduction over the period March-June 2023, as announced by ECB on
15 December 2022.

% This calculation considers only the amount of holdings. The duration extraction effect should decline more quickly as the duration of the
remaining bonds declines over time.
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4. INTEREST RATE HIKES VERSUS BOND SALES: REASONS FOR
ULTRA-SLOW QT

The ECB was slow to normalise its policy, but once it started, it increased rates at an unprecedented
speed as noted in arecent speech by an Executive Board Member of the ECB in Lane (2023).

4.1. Rate hikesversus QT

The ECB seems to focus at present on its policy rate as if QT does not matter much. The justification
was given by Schnabel (2022), which is worth quoting in full:

“The financing structure, in turn, has important implications for how strongly a given
monetary impulse is transmitted to the real economy. Recent ECB staff analysis finds that
when the share of bank loans in total external finance is high, like in the euro area, real GDP
growth often shows only a weak response to changes in long-term interest rates (Slide 12,
right-hand chart).

In other words, our key policy rates are best suited for influencing output and prices in the euro
area during the normalisation process. Most of firms’ credit is either linked directly to short-
term rates in financial markets, such as the EURIBOR, or has fixed maturities of short duration.
Half of outstanding loans to euro area firms have a maturity of one year or less.

Long-term rates are not just less relevant for policy transmission, but also central banks have
only indirect control over the part that is not related to the expected future path of short-term
interest rates, i.e. the term premium.

The latter is affected by a host of factors, such as inflation uncertainty, global spillovers or
demand by price-insensitive investors. The stock of bonds held by central banks is just one of
these factors.

Balance sheet adjustments may thus not be well-suited as the main instrument for controlling
the overall stance. This is also why our sequence foresees that policy lift-off will predate with
some distance a reduction of our balance sheet.”

The essence of the argument is that in a bank-based economy like the euro area, movements in the
policy rate area more potentinstrumentthan bond purchases. Yet, it is not clear why this implies that
asset holdings should not be reduced more quickly. The effect of stronger QT might not be large, but
it would reinforce the tightening the ECB wants toachieve. Moreover, the limited effectiveness of bond
purchases also applied in the past when the ECB started the PSPP or the PEPP although the ECB has
consistently argued that its bond purchase programmes made a material difference to inflation via
theirimpact on term premia and longer-termratesin general (Lane,2022b).

4.2. Adjustmentcostsas determinants of the speed of QT

The only reason that could explain why the ECB did not decide to reverse the accumulated bond
purchases more quickly (instead of maintaining holdings during a period of high inflation and a
tightening cycle) must be thatit fears turbulence in bond markets if it were to sell large amounts of
bonds. The speed of QT is thus de facto limited by the perception of costs that would arise from bond
sales.

These adjustmentcostsconstitutethe moreimportantdistinctionbetween QT and rate hikes. Central
banks can,and do, increase their policy rates by very large amountswithin a short time, but they fear
the consequences of suddenlarge bond sales.
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The annex provides a simplified model of a central bank that wants to calibrate its monetary policy
stance using two instruments, its policy rate and asset sales. These two instruments are not totally
equivalent because the policy rate affects in the first instance the short-term end of the market
whereas asset purchasesaffect mainly longer maturities (at leastthis was the aim of the PSPP and the
PEPP). However, the central bankis in the end only interestedin the aggregate monetary stance, which
is influenced by both long and short rates. One can therefore view the twoinstrumentsas substitutable
in terms of theirimpact on the overallmonetary policy stance.

Substitutabilityin this context does not meanthatone unit of asset holdings is equivalentto one unit
of the policy rate. It only means that changesin asset holdings should be proportionalin theirimpact
onthe monetary stance tochanges in the policy rate. The factorof proportionality can be very different
across countries, depending on the size of public debt and the nature of the financial system. As
argued by Schnabel above, a more bank-based economy might react more to changes in the policy
ratethan to changesinthelong-termrateinduced by central bank asset holdings.

The key difference between the two instruments is that large asset sales might lead to costs. These
costs might consist in the first instance of financial market disruptions. However, one could also
hypothesise that large sales over a short period depress prices, thus increasing the fiscal cost of QT.
Changing the stock of assetholdings quickly could lead to adjustment costs.

Taking into account these adjustment costs has major implications for the time path of policy. The
annex provides a barebones model of central bank policy settings in the presence of adjustment costs.

First ofall, the model shows that policy rates will overshoot in the presence of adjustment costs. Upon
impact, i.e. when a tighter monetary policy stance becomes available, policy rates are increased
immediately. In this initial period, asset sales are minimal, providing little offset. After theinitialimpact
has been absorbed mostly via rate hikes, the central bank starts asset sales. As its stock of holdings
diminishes, the countervailing pressure it exertsdiminishesand the central bank can lower policy rates.

The approach taken by the ECB - namely rate hikes first, QT later — implies an even more extreme
overshooting, as during the first period of the revival of inflation the entire increase in the tightening
has to be executed through rate hikes. Only later, as asset sales take place gradually, can the central
bank again reducerates (ceteris paribus, i.e. if it wants to maintain a constantrestrictive stance).

The implication of the model, that policy rates will overshoot initially, is not due to its particular
structure. It follows from commonsense:ifin the short run the ECB utilises onlyone instrument, rates,
it has to move them by more thanwhat is needed in the long run when QThas run its course. The main
issueis howlong this ‘long run’ will be.

Figure 5 below illustrates the overshooting for a concrete case in which the desired monetary policy
stance (delimited by the grey area) jumps in one year(2022) from somewhatbelow-2 to over 3% (and
assuming it stays constantat this rate). However, the policy rate needs tojump from-0.5to 4.8% in the
first year because of the continuing expansionary effect of 180 basis points of the accumulated PSPP
and PEPP holdings (Schnabel, 2021a). It is assumed here that bond holdings will start to decline only
in 2024, allowing the ECB to ease gradually on the policy rate. However, the reduction in the policy rate
made possible by the small reduction in holdings (i.e. without asset sales) is minimal, only
0.2 percentage points (per annum) because bond holdings diminish by only a tenth per annum (which
would already require a reduction of over EUR 40 billion per month). At this pace of reduction, it will
take tenyears forthe policy rateto return to3 % (the newlong-term equilibrium value absent duration
extraction by the ECB).

This is, of course, a stylised illustration of the framework in which the ECB determinesits policy, where
it is assumed that the 180 basis-point effect of the present PSPP and PEPP holdings persists and
diminishes pro rata with asset sales. It is also assumed that this impact of bond holdings on the long
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rate translates one-for-oneintocorresponding reductionsin the policy rate.?” A more detailed analysis
would take into accountthe shortening of theremaining maturities even under constant holdings and
other potential non-linearitiesin theimpact of central bank assetholdingson the monetary stance.

Figure 5: Stylised overshooting under ECB policies
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B Policyrate M Contribution from asset holdings M Monetary stance (desired)

Source: Authors’ calculations.
Notes: The figureillustratesthe overshooting with a numerical example (MSQT=3, MSQE=-2, y=0.4, h*=0assuming an arbitrary
path for the reductionof asset holdings (1/5theach year). This path would be the outcome of the model if h*=0 and =

0.8.

[y2+B+al =

The ECB has chosen a very slow path of asset reductions because it fears disruptive effects from bond
sales. We do not share this fear of bond market disruptions. The experience of the Bank of England
suggests thatthe marketcan absorb bond sales if their scale and purpose are announced sufficiently
in advance. There is no reason to believe that in the euro area the impact on highly rated sovereign
borrowers would be anydifferent. Itis possible thatthe ratesfor highlyindebted euro area sovereigns
would go up more. Yet, if this were the decisive concern for the ECB, it would show that it is now
modulating its policy to lower the borrowing costs of some governments. This is not the task of the
ECB.

In terms of the model presented in the annex, our own estimate of the adjustment cost parameter
would thus be much lower than the ECB’s estimate. However, the purpose of the model presented in
the annexis mainly to provide a framework for thinking about a central bank which perceives high
adjustment costs, notto be prescriptive of what the ECB is doing.

27 See Wei (2022).
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5. CONCLUSION

The time path for reducing the bond holdings of the Eurosystemis slow — much slower than the path
along which these bonds were accumulated under the APP and PEPP. The balance sheet reduction is
thus more like a glacier retreating under the impact of global warming than a decisive tightening of
policy — with limited impact on markets and the broadereconomy.

Unlike the situation when the ECB started QE (underthe APP/PSPP), it now has two policy instruments,
namely its main policy rate (the deposit rate)and balance sheet reduction. The ECB will calibrate both
instruments sothattheirjoint effect on the economy s of the desired magnitude. This implies that one
cannot determinetheimpact of QT onthe economy inisolation. What mattersis the combination of
the speed of reducing bond holdings and the policy rate. A quicker reductionin bond holdings (more
QT) could be offset by a lower policy rate.

The fact that these two policy instruments are determined together (and the fact that the balance
sheet reduction will proceed only at a very slow pace) explains why the market reaction to
announcements on QT, including those of the ECB, has been rather muted.

Economictheory (and speeches by ECB representatives) implies that the main impact of central bank
bond purchases comes through the stock of bonds held by the central bank, not theamountbought
or sold every period. Because of the slow pace in reducing the Eurosystem’s bond holdings, the
Eurosystem will continue to hold very large amounts of bonds, for a number of years. This implies a
continuing easing effect on long-term rates, which will only gradually disappear. Preliminary
calculations show that even under the quickest reduction in holdings that can be achieved through
run-offs alone (i.e. without outright sales), the continuing easingimpactwould persistfor several years,
andinthe case ofthe PEPP for much longer than theroughly 2-year period during which the holdings
were accumulated.

The ECB is thus essentially keeping onefoot on the acceleratorthrough its large bond holdings while
atthesametimeapplying the brake by increasing its interest rates.This implies that the ECB will have
toincreaseits policy rate by more than it would if it did not have these large bond holdings.

Estimates of the impact of the PSPP on inflation differ widely, but a survey (Beckmann et al. 2020)
suggests that it increased inflation in the Harmonised Index of Consumer Prices (HICP) by about
1 percentage point. That stimulative effect was welcome in the past, but no longer today. By
proceeding more quickly with asset sales, the ECB could materially diminish inflationary pressures
(overandabove theimpact of higher policy rates). Lane (2022b) argues that the PEPP added another
percentage point. This inflationary impact continues as long as the ECB maintains most of the PSPP
and PEPP holdings onits balance sheet - which is clearly unwarranted with inflation so far above the
target.

Another observation is that there is no substantial reason to differentiate between PSPP and PEPP
holdings. They are totally fungible for market conditions (and the ECB has given no reason why they
should be treated differently). It is true that the ECB had announced some time ago that it would not
reduce PEPP holdings before 2025. However, the ECB has also changed abruptly the way it calculates
the cost of the targeted longer term refinancing operations (TLTROs), which broke a previous
announcement. The mainreason might be that the ECB hasreservedfor itself the right to deviate from
the capital key for the PEPP. However, the ECB has not acknowledged thismotive.

Even granting this argument regarding forward guidance on the PEPP, it is difficult to understand why
the ECB has started with such a slow pacein reducing APP holdings (EUR 15 billion per month).
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The terms of reference for this paper did not include a request for policy recommendations. However,
our analysis strongly suggests that the ECB is too timid in the pace at which it is reducing bond
holdings.

Atthevery minimum there should be no reinvestment of maturing PSPP bonds after July of this year
and the ECB should nowannounce the beginningof a programme of sales, of about one half of 1% of
holdings every month (as the Bankof England has done). This policy should be extended to the PEPP
from the end of 2024 onwards, as it would allow the ECB to reduce its asset holdings to the pre-
pandemiclevel in afew years.The TPl could be used should this quicker QT lead to any turbulencein
some bond markets.

The ECB should also announce a programto sellits holdings of private sector securities (corporate and
covered bonds) over the next 12-18 months. Thereis no justification for keeping themon the balance
ofthe Eurosystemas the marketis working perfectly well.

PE 741.482 27



IPOL | Economic Governance and EMU Scrutiny Unit (EGOV)

REFERENCES

Altavilla, C., Carboni, G., and Motto, R. (2015), ‘Asset purchase programmes and financial markets:
lessons from the euro area’. ECB Working Paper 1864, European Central Bank, Frankfurt am Main,
November. https//www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1864.en.pdf

Andrade, P., and Ferroni, F. (2021), ‘Delphic and odyssean monetary policy shocks: Evidence from
the euro area’. Journal of Monetary Economics, 117, 816-832.
http://www.sciencedirect.com/science/article/pii/S0304393220300787

Angeloni, l.and Gros, D. (2022), 'How can the ECB deal with the risk of fragmentation?’, CEPS Policy
Insights, No 2022-27, July 2022. https://www.ceps.eu/wp-content/uploads/2022/07/CEPS-PI2022-
27 The-ECB-and-fragmentation-risk.pdf

Bank of England (BoE) (2022a), ‘Bank Rate increased to 1.75% - August 2022
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2022/august-2022

Bank of England (BoE) (2022b), ‘Bank Rate increased to 2.25% - September 2022'.
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2022/september-
2022

Bank of England (BoE) (2023), ‘Bank of England completes unwind of recent financial stability gilt
purchases’. https://www.bankofengland.co.uk/news/2023/boe-completes-unwind-of-recent-
financial-stability-gilt-purchases.

Beckmann, J., Fiedler, S., Gern, K.J., Kooths, S., Quast, J. and Wolters, M. (2020), ‘The ECB’s asset
purchase programmes: Effectiveness, risks, alternatives’. Monetary dialogue papers, European
Parliament, September. https://www.europarl.europa.eu/cmsdata/211391/2 KIEL%20final.pdf

Belke, A., Gros, D., and Shamsfakhr, F. (2021), ‘Central bank purchases of sovereign bonds in the
euro area, the random walk hypothesis, and different measures of risk’, Oxford Economic Papers,
Oxford University Press,vol. 73(4), pages 1471-1492. https://doi.org/10.1093/0ep/gpab016

Bhattarai, S. and Neely, C.J. (2022), ‘An analysis of the literature on international unconventional
monetary policy’. Journal of Economic Literature, 60(2), 527-97.
https://www.aeaweb.org/articles?id=10.1257/jel.20201493

Bhattarai, S., Eggertsson, G.B., and Gafarov, B. (2015), Time consistency and the duration of
government debt: A signalling theory of quantitative easing (No. w21336). National Bureau of
EconomicResearch. https://www.nber.org/papers/w21336

Bullard, J. (2019), ‘When Quantitative Tightening Is Not Quantitative Tightening’, Federal Reserve
Bank of St Louis, Economy Blog. https://www.stlouisfed.org/on-the-economy/2019/march/bullard-
when-quantitative-tightening-not-quantitative-tightening

Capolongo, A. and Gros, D. (2020), ‘This Time is Different: The PEPP Might Not Work in a Sectoral
Recession’, Monetary Dialogue Papers, Luxembourg: European Parliament.
https://www.europarl.europa.eu/cmsdata/211390/2 CEPS%20final.pdf

Coeuré, B. (2019), ' The effects of APP reinvestments on euro area bond markets.
https://www.ecb.europa.eu/press/key/date/2019/html/ecb.sp190612 1~1a3bede969.en.html

Crawley, E., Gagnon, E.,Hebden, J., and Trevino, J. (2022), ‘Substitutability between Balance Sheet
Reductions and Policy Rate Hikes: Some lllustrations and a Discussion’, FEDS Notes. Washington:
Board of Governors of the Federal Reserve System, June 03, 2022
https://www.federalreserve.gov/econres/notes/feds-notes/substitutability-between-balance-
sheet-reductions-and-policy-rate-hikes-some-illustrations-20220603.html

28 PE741.482


https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp1864.en.pdf
http://www.sciencedirect.com/science/article/pii/S0304393220300787
https://www.ceps.eu/wp-content/uploads/2022/07/CEPS-PI2022-27_The-ECB-and-fragmentation-risk.pdf
https://www.ceps.eu/wp-content/uploads/2022/07/CEPS-PI2022-27_The-ECB-and-fragmentation-risk.pdf
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2022/august-2022
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2022/september-2022
https://www.bankofengland.co.uk/monetary-policy-summary-and-minutes/2022/september-2022
https://www.bankofengland.co.uk/news/2023/boe-completes-unwind-of-recent-financial-stability-gilt-purchases.
https://www.bankofengland.co.uk/news/2023/boe-completes-unwind-of-recent-financial-stability-gilt-purchases.
https://www.europarl.europa.eu/cmsdata/211391/2_KIEL%20final.pdf
https://doi.org/10.1093/oep/gpab016
https://www.aeaweb.org/articles?id=10.1257/jel.20201493
https://www.nber.org/papers/w21336
https://www.stlouisfed.org/on-the-economy/2019/march/bullard-when-quantitative-tightening-not-quantitative-tightening
https://www.stlouisfed.org/on-the-economy/2019/march/bullard-when-quantitative-tightening-not-quantitative-tightening
https://www.europarl.europa.eu/cmsdata/211390/2_CEPS%20final.pdf
https://www.ecb.europa.eu/press/key/date/2019/html/ecb.sp190612_1%7E1a3bede969.en.html
https://www.federalreserve.gov/econres/notes/feds-notes/substitutability-between-balance-sheet-reductions-and-policy-rate-hikes-some-illustrations-20220603.html
https://www.federalreserve.gov/econres/notes/feds-notes/substitutability-between-balance-sheet-reductions-and-policy-rate-hikes-some-illustrations-20220603.html

Quantitative tightening in homeopathic doses: The ECB and the long shadow of the PSPP and the PEPP

D’Amico, S.and King, T.B. (2013), ‘Flow and stock effects of large-scale Treasury purchases: evidence
on the importance of local supply’, Journal of Financial Economics 108(2): 425- 448.
https://www.sciencedirect.com/science/article/abs/pii/S0304405X12002425

De Santis, R. A.and Holm-Hadulla, F.(2017). ‘Flow effects of central bank asset purchases on euro
area sovereign bond yields: evidence from a natural experiment’, Working Paper Series 2052,
European Central Bank. https://www.ecb.europa.eu//pub/pdf/scpwps/ecb.wp2052.en.pdf

Ennis, H.M. and Kirk, K. (2022), ‘Projecting the Evolution of the Fed's Balance Sheet’. Richmond Fed
Economic Brief, 22(15).
https://www.richmondfed.org/publications/research/economic_brief/2022/eb 22-15

Gagnon, J.E. (2016), ‘Quantitative easing: An underappreciated success’. PIIE Policy Brief, 16, 1-7.
https://www.piie.com/publications/policy-briefs/quantitative-easing-underappreciated-success

Eggertsson, G.B.and M. Woodford (2003), ‘The Zero Boundon Interest Rates and Optimal Monetary
Policy.’ BPEA, No. 1: 139-233. https://www.brookings.edu/wp-
content/uploads/2003/01/2003a bpea eggertsson.pdf

Gourinchas, P.O., Ray, W.D. and Vayanos, D. (2022), ‘A preferred-habitat model of term premia,
exchange rates, and monetary policy spillovers’ (No. 29875). National Bureau of Economic
Research. https://www.nber.org/system/files/working papers/w29875/w29875.pdf

Greenlaw, D., Hamilton, J.D., Harris, E.and West, K.D. (2018), ‘A skeptical view of theimpact of the
Fed’'s balance sheet’” (No. 24687). National Bureau of Economic Research.
https://www.nber.org/system/files/working papers/w24687/w24687.odf

Gros, D. and Shamsfakhr, F. (2021), ‘Financial Dominance: Not an Immediate Danger’. Monetary
dialogue papers, European Parliament, September. https://www.ceps.eu/wp-
content/uploads/2022/02/Monetary-Dialogue-Paper-Sept-2021 Financial-Dominance-Not-an-
Immediate-Danger.pdf

Gros, D.and Shamsfakhr, F.(2022), The ECB’s normalisation path: model-rather thandata-driven’..
Monetary dialogue papers, European Parliament, June. https://www.ceps.eu/wp-
content/uploads/2022/06/CEPS DEF.pdf

Hernandezde Cos, P.(2022), Speech at the Conference of the Asociacion de Mercados Financieros,
Novevmber).
https://www.bde.es/f/webbde/GAP/Secciones/SalaPrensa/IntervencionesPublicas/Gobernador/A
rc/Fic/lIPP-2022-11-16-hdc-en.pdf

Kent, C. and Summit, K.D. (2022), ‘From QE to QT - The next phase in the Reserve Bank's Bond
Purchase Program’.https://www.rba.gov.au/speeches/2022/sp-ag-2022-05-23.html

Krishnamurthy, A.,and Vissing-Jorgensen, A. (2011), ‘The Effects of QuantitativeEasing on Interest
Rates: Channels and Implications for Policy’, Brookings Paperson Economic Activity, 43, 215-287.

Lane, P. (2022a), ‘The Transmission of Monetary Policy’, speech at the SUERF,
CGEG|COLUMBIA|SIPA, EIB, SOCIETE GENERALE conference on ‘EU and US Perspectives: New
Directions for Economic Policy’, 11 October.
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp221011~5062b44330.en.html

Lane, P. (2022b), ‘Monetary policy during the pandemic: the role of the PEPP’ speech by Philip R.
Lane, Member of the Executive Board of the ECB, at the International Macroeconomics Chair
Banque de France - Paris School of Economics.
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp220331~b11d74f249.en.html

Lane, P.R.(2022c), ‘ECB monetary policy’. Chinese State Administration of Foreign Exchange (SAFE)
annual  conference  on ‘Global Perspective 2023’ 7 December  2022.

PE 741.482 29


https://www.sciencedirect.com/science/article/abs/pii/S0304405X12002425
https://www.ecb.europa.eu/pub/pdf/scpwps/ecb.wp2052.en.pdf
https://www.richmondfed.org/publications/research/economic_brief/2022/eb_22-15
https://www.piie.com/publications/policy-briefs/quantitative-easing-underappreciated-success
https://www.brookings.edu/wp-content/uploads/2003/01/2003a_bpea_eggertsson.pdf
https://www.brookings.edu/wp-content/uploads/2003/01/2003a_bpea_eggertsson.pdf
https://www.nber.org/system/files/working_papers/w29875/w29875.pdf
https://www.nber.org/system/files/working_papers/w24687/w24687.pdf
https://www.ceps.eu/wp-content/uploads/2022/02/Monetary-Dialogue-Paper-Sept-2021_Financial-Dominance-Not-an-Immediate-Danger.pdf
https://www.ceps.eu/wp-content/uploads/2022/02/Monetary-Dialogue-Paper-Sept-2021_Financial-Dominance-Not-an-Immediate-Danger.pdf
https://www.ceps.eu/wp-content/uploads/2022/02/Monetary-Dialogue-Paper-Sept-2021_Financial-Dominance-Not-an-Immediate-Danger.pdf
https://www.ceps.eu/wp-content/uploads/2022/06/CEPS_DEF.pdf
https://www.ceps.eu/wp-content/uploads/2022/06/CEPS_DEF.pdf
https://www.bde.es/f/webbde/GAP/Secciones/SalaPrensa/IntervencionesPublicas/Gobernador/Arc/Fic/IIPP-2022-11-16-hdc-en.pdf
https://www.bde.es/f/webbde/GAP/Secciones/SalaPrensa/IntervencionesPublicas/Gobernador/Arc/Fic/IIPP-2022-11-16-hdc-en.pdf
https://www.rba.gov.au/speeches/2022/sp-ag-2022-05-23.html
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp221011%7E5062b44330.en.html
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp220331%7Eb11d74f249.en.html

IPOL | Economic Governance and EMU Scrutiny Unit (EGOV)

https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp221207~be7f420c85.en.pdf?90941a
98a4cba95ed65c949462252a4e

e Lane,P.R.(2023), ‘The euroarea hiking cycle: an interim assessment’. Dow Lecture at the National
Institute of Economic and Social Research. London, 16 February 2023.
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230216 1~f8cf2cd689.en.html

e Mishkin, F.S. (1995), ‘Symposium on the monetary transmission mechanism’, Journal of Economic
Perspectives 9, No 4: 3-10.

e Praet, P. (2018), ‘Herausforderungen fiir die Europaische Geldpolitik 2019’ at 33. Internationales
ZinsForum 2018, Frankfurt am Main, 26 November 2018.
https://www.ecb.europa.eu/press/key/date/2018/html/ecb.sp181126.en.html

e Romer, C.D., and Romer, D.H. (2000), ‘Federal Reserve information and the behavior of interest
rates’, American Economic Review 90, No 3: 429-457.

e Sablik, T.(2022), The Fed Is Shrinking Its Balance Sheet. What Does That Mean?'. Econ Focus, 22(3Q),
4-7. https://www.richmondfed.org/publications/research/econ focus/2022/g3 federal reserve

e Schnabel, l. (2021a), ‘Asset purchases: from crisis to recovery,
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp210920~ae2c7412dc.en.html

e Schnabel, Isabell (2021b), ‘Lessons from an unusual crisis’. Speech at the Federal Reserve Bank of
New York conference on “Implications of Federal Reserve Actions in Response to the COVID-19
Pandemic”. 1 October 2021.
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp211001~ca589c6bafc.en.html#footn
ote.9

e Schnabel, I. (2022a), ‘Finding the right sequence’. Speech at a virtual policy panel on ‘Unwinding
QE’atthefirstannual Bankof England Agenda forResearch (BEAR) conference. Frankfurt am Main,
24 February 2022.

e Schnabel, I. (2022b), ‘Monetary policy and the Great Volatility’, Speech at the Jackson Hole
EconomicPolicy Symposium organised by the Federal Reserve Bank of Kansas City, Jackson Hole,
Wyoming, 27 August 2022,
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp220827~93f7d07535.en.html

e Schnabel, I. (2023) “Quantitative Tightening: Rationale and Market Impact”, Speech by Isabel
Schnabel, Member of the Executive Board of the ECB, at the Money Market Contact Group meeting,
Frankfurt am Main, 2 March 2023,
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230302~41273ad467.en.html

e Sims, ER. and Wu, J.C. (2019), ‘Are QE and Conventional Monetary Policy Substitutable?
(September 27). http://dx.doi.org/10.2139/s5rn.3506322

e Smith, A.L. and Valcarcel, V J. (2023), ‘The Financial Market Effects of Unwinding the Federal
Reserve’s Balance Sheet’ Journal of Economic Dynamics & Control 146.
https://www.sciencedirect.com/science/article/pii/S0165188922002858

e Vayanos,D.andVila, J.L. (2021), ‘A preferred-habitat model of the term structure of interest rates’.
Econometrica, 89(1), 77-112. https://www.stlouisfed.org/on-the-economy/2019/march/bullard-
when-quantitative-tightening-not-quantitative-tightening
https://doi.org/10.1016/j.jmoneco.2020.06.002

e Wei, B. (2022), 'How many rate hikes does quantitative tightening equal?’ No. 11-2022, July 2022,
Federal Reserve Bank of Atlanta’s Policy Hub. https://www.atlantafed.org/-
/media/documents/research/publications/policy-hub/2022/07/14/11--how-many-rate-hikes-
does-quantitative-tightening-equal.pdf

30 PE741.482


https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp221207%7Ebe7f420c85.en.pdf?90941a98a4cba95ed65c949462252a4e
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp221207%7Ebe7f420c85.en.pdf?90941a98a4cba95ed65c949462252a4e
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230216_1%7Ef8cf2cd689.en.html
https://www.ecb.europa.eu/press/key/date/2018/html/ecb.sp181126.en.html
https://www.richmondfed.org/publications/research/econ_focus/2022/q3_federal_reserve
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp210920%7Eae2c7412dc.en.html
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp211001%7Eca589c6afc.en.html#footnote.9
https://www.ecb.europa.eu/press/key/date/2021/html/ecb.sp211001%7Eca589c6afc.en.html#footnote.9
https://www.ecb.europa.eu/press/key/date/2022/html/ecb.sp220827%7E93f7d07535.en.html
https://www.ecb.europa.eu/press/key/date/2023/html/ecb.sp230302%7E41273ad467.en.html
http://dx.doi.org/10.2139/ssrn.3506322
https://www.sciencedirect.com/science/article/pii/S0165188922002858
https://www.stlouisfed.org/on-the-economy/2019/march/bullard-when-quantitative-tightening-not-quantitative-tightening%20https:/doi.org/10.1016/j.jmoneco.2020.06.002
https://www.stlouisfed.org/on-the-economy/2019/march/bullard-when-quantitative-tightening-not-quantitative-tightening%20https:/doi.org/10.1016/j.jmoneco.2020.06.002
https://www.stlouisfed.org/on-the-economy/2019/march/bullard-when-quantitative-tightening-not-quantitative-tightening%20https:/doi.org/10.1016/j.jmoneco.2020.06.002
https://www.atlantafed.org/-/media/documents/research/publications/policy-hub/2022/07/14/11--how-many-rate-hikes-does-quantitative-tightening-equal.pdf
https://www.atlantafed.org/-/media/documents/research/publications/policy-hub/2022/07/14/11--how-many-rate-hikes-does-quantitative-tightening-equal.pdf
https://www.atlantafed.org/-/media/documents/research/publications/policy-hub/2022/07/14/11--how-many-rate-hikes-does-quantitative-tightening-equal.pdf

Quantitative tightening in homeopathic doses: The ECB and the long shadow of the PSPP and the PEPP

ANNEX. A BARE BONES MODEL OF QT WITH ADJUSTMENT COSTS

The model

The purpose of the following formal set-upis to describe the behaviour of a central bank that has to
calibrate the impact of its asset holdings and its policy rate on the economy when changes in asset
holdings are costly.

Formally, thefirst building block is a loss function that incorporatesthreeelements:
Loss; = (r; = r*)?+ B(hy —h*)? + a(h; — hy_q )? (1)

Thefirst element on the right-hand side of this expression represents the assumption that the central
bank would like to keep its policy rate, r;, in each period close to the equilibrium rate, r*. The second
element representsthe ideathat the central bank would like to keep itsassetholdings close to acertain
target level, h*, which could be zero (as before QE started), but it could change over time (e.g. the
Federal Reserve has explicitly announced thatin future it would like to keep a larger balance sheet
than before thefinancial crisis). For the ECB, one might assume that h* has not changed and remains
closeto zero.The parameterfindicates the relative importance of keeping asset holdings close tothe
target.

The decisive element, which can explain the gradual pace of asset salesadopted by all central banks is
thatthereare coststo changing the asset holdings of the central bankvery quickly. These costs reflect
mainly potential market disruption that could arise if the central bank were to suddenly offload all of
the holdings that might becomeexcessive when inflationincreases rapidly. The adjustment costs take
the usualquadraticform and the parameter a reflects the (at least perceived) strength of these costs.
Given the concern of the ECB about market segmentation, one might surmise thatthe parametera is
higher for the euro area than for the US or the UK (or other central banks). It is assumed here that the
adjustment costs arise onlyfromany changein holdings, there is no difference between outright sales
and run-off viathe non-investment of redemption.

Recapitulating the notation: r; = policy rate, r* = equilibrium rate, h.= holdings of assets by the central
bank, h* = desired holdings, 8 = weight of excessive holdings in the loss function, a= the weight of
adjustment costs of quickly changing holdings in the loss function (which should be related to the
fraqgility of the bond market).

The effective monetary stance is the sum of the policy rate and theimpact of asset holdings on the
monetary stance where the parameter y>0 denotes how a unit of asset holdings translates into an
equivalent of a lower policy rate. Central banks engaged in massive assetpurchases when their policy
rates reached zero (of an effective lower bound close tozero) because they believed that by extracting
duration from the marketthey could stimulate the economy.

This formulation impliesthatitis the stock of asset holdings which determinesthe expansionary effect
of QE, not the flow. (See Schnabel 2022 on this point.) Equation (2) implies that conventional and
unconventional policy instruments are substitutable (see Sims et al., 2019). Substitutability does not
mean that they have the same effect, only that both instruments have an impact on the overall
monetary stance, which is the decisive point for a central bank that wants to achieve a certain stance.

Central bankchoices

In this set-up, the central bank can use two instruments (the policy rate, r;, and (changes in) asset
holdings, h,) to achieve its desired monetary policy stance. However, in view of the substitutability
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between these two instruments given by equation (2), this boils down to choosing asset holdings so
as to minimise the cost function (1) subject to (2).

Cost minimisationwith respectto currentasset holdings (takingthose fromthe past asgiven) requires

Aot = 0 =y (M, + vhe) =)+ Blhe = h*) + alhe — hyy) 3)
or
~he[y? + B+ al = y(MS;—1*) = Bh* — ah,_, @)
which can be simplified to
_ Bhi—yMS—1) a
he = s prad rpral -1 (5)

Asset holdingsthus follow a difference equationthat is stable, since the coefficient on the lagis smaller
thanone.

One canalso write the time path of asset holdings as:

_ _ BR —yMS—1") _ y*+B
e =her =T g [y2+B+a] "t (6)

Given the holdings inherited fromthe past (h:.1), the stock declinesas long as the adjustment cost effect
(lastterm)is larger (in absolute value) than the effect coming from the fixed term, i.e. the combination
ofthe desired asset holding (h") and the difference between the monetary stance at that pointin time
and the equilibrium interest rate(r).

Thelaw of motion (6) also implies that the adjustment to any‘asset overhang’ on the balance sheet of
the central banks (e.g. the PSPP and PEPP holdings of the ECB as of end-2022) is only slowly wound
down. The speed of adjustment depends on the adjustment cost parameter alpha. The higher the
alpha, the slower is the adjustment.

If the target holdings are equal to zero (h* = 0) as before the QE period and the desired monetary
policy stanceis equalto the naturalrate, holdingswill decline over time asymptotically towards zero.

Monetary policy regimes

In principle, the desired monetary stance could change each period, leading toa path of holdings that
is irregular. In the following discussion it is more interesting to consider two different ‘regimes’ of
monetary policy, each of which lastsa large number of periods, allowing the system to reach the steady
state. One regime, which might be called secular stagnation, is characterised by an expansionary
monetary stance, denoted by MSq: and another regime, which might be called revival of inflation,
requires a tighter stance, denoted by MSqr.

In the more general case of desired asset holdings above zero, the steady state level of asset holdings
can be calculated from the condition that the changein asset holdings is equal to zero:

pr —y(MSqp-1") V4B

0= [y?2+B+al [y2+B+al

ss,0E (7)

which can be solved toyield

h _ B —y(MSqg—1")
SS,QE — Y248

(8)

The asset holdings that would result fromalong period of revival of inflation would be given by:
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h _ B —y(Msor—17)
SS,QT - y2+[g

)

The difference between the two, i.e. the fall in steady state asset holdings resulting from a shift in
regimeis given by (assuming no changein desired holdings, h*, and the equilibrium rate, r*):

Y(MSQT—MSQE)
hss,QE - hss,QT = T (10)

Thelarger the difference between the desired monetary policy stances between the two regimes, the
larger will be the differencein long-term asset holdings. If the central bank does notcare much about
its target assetholdings (8small), the difference in monetary policy stance will be magnified by a small
value fory.Theintuition is that the central bank needsto buy more assets if QE does nothave a strong
impact on monetary conditions.

Onecannowimagineasudden jump from oneregime to the other.This would be a good description
for the sudden emergence of inflation as a problem in 2022. Such a sudden jump, or step change,
would lead to a jumpin the steady state holdings, yet would not translate immediately into sales of a
correspondingamount because this would involve adjustmentcosts.

Gradual adjustment to regime change

The law of motion, equation (6), can be used to calculate the asset sales that would occur during the
first period of arevival of inflation.

i _n _ Br*-y(MSqor—r") _ Bh*—y(MSqp-1")
t=1,QT ss,QE — [y2+B+al [y2+B+al

(1)

This can be simplified to:

—Y(MSQT— MSQE)

[y2+B+al (12)

he=1,0r = hssoe =
Comparing this to the difference in the steady state holdings, equation (10) establishes that only a
fraction of the steady state difference will be eliminated through QT (reduction in asset holdings)
during thefirst period of the revival ofinflation. This fraction is smaller the higherthe adjustment cost
parameter, g, as can be verified by substituting the equation (10) (the difference between steady state
holdings) in equation (12) above:

[y*+8]

[y2+B+al (hss.QE - hss,QT) (13)

ht=1,QT - hss,QE =

Theseresults for asset holdings can then be used to investigate the time pathfor the policy rate using
equation (2), which links holdings and rates via the desired monetary policy stance.
Overshooting

For the first period after the revival of inflation, one needs to take into account the increase in the
desired monetary stance.

T — Ty = MS, +yh, — (MS,_, + yh;_;) (14)
In the concrete case considered here thistranslates into
Tt=1,01 — Tss,0 = MSor —MSgp + V(ht=1,QT + hss,QE) (15)
Substituting outfrom equation (12) aboveyields:

Y(MSQT—MSQE))

Te=1,0r — Tss,0e = MSor — MSqp — Y ( [y2+B+al
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This can be simplified to:

Te=ior — Tsse = (MSqr — MSqr) ([yzli_%) (17)

The policy rate thus increases immediately, but not by the full amount of the increase in the desired
monetary policy stance because some limited assetsales provide a partial offset. A higher (perceived)
adjustment cost parameter (i.e. a higher a) leads to a larger jumpin the policy rate because holdings
fall by little and the expansionary effect of inherited asset holdings remainsstrong.

However, moving from the first to the second period (after the revival of inflation), one element of
equation (17) disappears because the desired monetary stance does not change further. The change
in the policy rate is then only a function of the change in asset holdings. As asset holdings fall, the
policy rate can fall as the countervailing effect of large asset holdings declines slowly.

Tee1 =7 = V(hgr —he) (18)
Since he.1 <h, this establishes a central result: overshooting. Upon impactratesincrease,but then fall.

In the parlance of financial markets, this overshooting corresponds to an inverted yield curve: the
short-termrate is higher than the long-term rate because the average of future shortrates is lower
thanthepresentone (andthestilllarge bond holdingsdepress the term premium).

A much simpler caseto analyseis what the ECB is planning: moving rates firstand starting QT later. In
terms of the model, this would be suboptimal, but this case is easyto analyse.Its implications areclear:
on impact, the policy rate has to do all the work to increase the monetary stance given that asset
holdings, h;, remain constant.

Tt=1,01 — Tss,06 = MSor —MSgg (19)

However, the ECB does plan to reduce asset holdings eventually. One must thus assume that from the
first (or second?) period of the newregime, assetholdings decline. This decline reduces the downward
impact of asset holdings and allows the ECB to lower rates. This policy of ‘rates first, QT second’ thus
leads to an extreme overshooting. On impactof the revival of inflation, the policy rate has tobe raised
by much more than needed afterasset holdings have adjusted.The price of the decision to goslow on
oneinstrument(assetsales) is thushigher volatility of the other instrument (the policy rate).

Figure 5 in the main text illustrates the overshooting with a numerical example (MSqr=3,
MSq=-2, y=0.4, h* =0 assuming an arbitrary path for the reduction of asset holdings (1/5" each year).

This path would be the outcome of the model ifh* = 0 and ——— = 0.8.
[y?2+B+al
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The ECB is now planning to run down its vast bond holdings acquired under the asset purchase
programme —a “quantitative tightening”. However, the ECBis not contemplating selling any bonds,
only not reinvesting partof what is coming due. Under this approach, the continuing expansionary
effect of keeping vast holdings remains large and is likely to complicate the fight against inflation.
The ECB currently has two, fungible, policy instruments (policy rates and balance sheet operations),
which makeitimpossible to determine theimpactof quantitativetightening separately.

This paper was provided by the Economic Governance and EMU Scrutiny Unit at the request of the
Committee on Economicand Monetary Affairs (ECON) ahead of the Monetary Dialogue with the ECB
President on 20 March 2023.
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