Il. Monetary policy in the 21st century: lessons
learned and challenges ahead

Key takeaways

»  Since the turn of the 21st century, a series of extraordinary events — major financial crises, a pandemic
and an unexpected surge in inflation — have profoundly shaped the conduct of monetary policy.

»  This tumultuous experience points to several lessons regarding what monetary policy can and cannot
deliver. They concern the ability to control runaway inflation, the power to stabilise the financial system
at times of crises, the limits to forceful and prolonged monetary easing, the growing complexity of
communication, and the complementary role of foreign exchange (FX) intervention and macroprudential
policies.

« The lessons point to a number of key considerations that could guide monetary policy in the years
ahead. These stress the importance of robustness, realism in ambition, safety margins and nimbleness.
Coherence across policy domains is essential to ensure the lasting achievement of macroeconomic
and financial stability.

Introduction

Since the turn of the 21st century, a series of extraordinary events have severely tested
the conduct of monetary policy. The Great Financial Crisis (GFC) and the subsequent
sovereign debt crisis in the euro area shattered the deceptive tranquillity of the
so-called Great Moderation — the decades-long phase of low output and inflation
volatility enjoyed by most advanced economies (AEs). The subsequent decade saw
central banks struggle to push inflation back to target before, like a bolt from the
blue, the Covid-19 pandemic once again caused widespread financial system stress
and plunged economies into a deep recession. The pandemic’s aftermath, complicated
by geopolitical events, saw the largest and most persistent inflationary outbreak in
half a century, alongside bank strains on both sides of the Atlantic.

Central banks have risen to the challenge. Their forceful and repeated responses
to financial stress stabilised the system and limited the damage to the economy. The
shortfall of inflation from targets always remained contained. And following vigorous
global tightening of the policy stance, inflation is now again returning to the price
stability region while economic activity and labour markets have proved resilient
(Chapter I).

These extraordinary events have left a deep imprint on the conduct of policy.
Central bank responses have been unprecedented. Even before the pandemic,
nominal policy rates had reached historical troughs, in some cases even hovering in
negative territory. And central bank balance sheets have climbed to historical peaks,
within ranges previously seen only during wars. Moreover, looking ahead, further
challenges loom. Public debt is on a worrisome trajectory around the world and
several structural forces, such as deglobalisation, ageing societies and the uncertainties
of the green transition, could further complicate policy.

This chapter stands back and takes stock of this tumultuous historical phase. After
summarising the key developments, it draws lessons from the conduct of monetary
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policy, fleshing out what has been learned about the effectiveness of strategies and
tools. Based on these lessons, it then identifies a number of key considerations that
could guide monetary policy in the years ahead and, where appropriate, help refine
frameworks. These considerations stress the importance of robustness, realism in
ambition, safety margins, nimbleness as well as the complementary role of other policies.

Monetary policy conduct in the 21st century: a brief review

The conduct of monetary policy in the 21st century can be broadly classified into
two phases: (i) the GFC in AEs and its aftermath; and (ii) the global outbreak of the
Covid-19 pandemic and its consequences. The two phases saw very different
macroeconomic challenges, which deeply shaped the policy response (Graph 1).

The GFC marked the end of the so-called Great Moderation — a period of
remarkable macroeconomic stability, at least in advanced economies, that began in
the mid-1980s. Under the surface of stable inflation and growth, however, financial
vulnerabilities were building up, in particular in core AE housing and mortgage
markets. Credit was surging, asset prices were booming, and balance sheets were
becoming overstretched. The financial system looked deceptively strong, and its ever
greater sophistication was mistaken for resilience. The build-up of vulnerabilities was
reinforced by low nominal and real interest rates, as central banks eased policy in
response to the fallout of the bursting of the dotcom bubble in 2001 and had little
reason to raise them much subsequently, given subdued inflation. In the background,
prudential regulation and supervision had failed to keep up with developments.

The subsequent unwinding of financial imbalances ushered in the GFC and
plunged many economies into the deepest recession since the Great Depression.
Matters came to a head when the US investment bank Lehman Brothers filed for
bankruptcy in September 2008. Many financial institutions teetered on the verge of
insolvency, large segments of funding markets froze, and asset prices collapsed.

Central banks responded forcefully. They cut policy rates aggressively and
activated their balance sheets to provide badly needed support (Graph 2). In the early
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Central bank balance sheet size and composition®

Graph 2
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phase of the crisis, they stepped in to provide liquidity to the financial sector, playing
their role of lenders of last resort, often drawing on governments’ solvency backing.
Thus, the initial increase in major central banks’ balance sheets largely took the form of
lending to financial institutions. Subsequently, several central banks started large-scale
asset purchases (LSAPs) to further ease financial conditions. As a result, their balance
sheets expanded further, driven by large holdings of long-term bonds, notably
government bonds, often financed by bank reserves (“quantitative easing” (QE)).

Once the post-GFC years saw a shallow economic recovery and persistent
shortfalls of inflation from target, raising concerns about deflation, AE central banks
engaged in an unprecedented forceful and prolonged monetary easing. In doing so,
they naturally built on the same toolkit that they had deployed to contain the crisis
and sought to influence financial conditions beyond the short-term interest rate more
directly. They lowered policy rates to zero and sometimes even into negative territory;
they resorted to forward guidance to signal their commitment to keep policy rates
low for long; and they further expanded their LSAPs, sometimes including private
sector assets such as corporate bonds or equity exchange-traded funds.

The Covid-19 pandemic abruptly ended an incipient monetary policy
normalisation. As the global economy was put in hibernation to forestall a public
health catastrophe, a deep economic contraction put the stability of the financial
system at risk. Once again, central banks moved swiftly and forcefully to prevent
financial collapse and restore confidence. They cut policy rates, where still possible,
and launched new balance sheet measures, combining emergency or subsidised
lending to banks with bond purchase programmes. In the wake of these measures,
central bank balance sheets surged to new historical highs.

As the global economy rebounded from the pandemic, central banks faced an
enemy they thought they had long defeated for good — a global outbreak of inflation,
in many cases well into double digits. Supply had failed to respond elastically to the
partly monetary and fiscal policy-induced recovery in demand and the major rotation
of that demand from services to goods. The subsequent steep commodity price
increases in the wake of the Russian invasion of Ukraine further fuelled the inflation
surge.
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Crises, FX reserves and macroprudential measures®

Graph 3
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Once it became clear that the inflation surge was not transitory and was raising
the risk of a transition to a high-inflation regime, central banks responded forcefully.
They embarked on the sharpest and globally most synchronised monetary tightening
in a generation. They hiked policy rates strongly, at least in nominal terms, and began
to shrink their balance sheets — so-called quantitative tightening.

This big picture summary of events since the beginning of the century hints at
some significant differences between AEs and emerging market economies (EMEs).
To be sure, just like AEs, EMEs battled the Covid-19 crisis and the subsequent inflation
surge. But they were largely spared the travails of banking crises such as the GFC or
sovereign crises such as the one in the euro area (Graph 3.A). Their enduring challenge
was coping with swings in capital flows and exchange rates originating primarily from
developments in AEs, not least due to the post-GFC extraordinary monetary easing
in major AEs (Graph 3.B). These trends reversed sharply as the Federal Reserve took
the first steps to normalise policy in 2013.

EME central banks weathered these challenges by relying on broad-based policy
frameworks honed following their own crises in the early to mid-1990s. The frameworks
often combined inflation targeting and greater exchange flexibility with varying
degrees of FX intervention and active deployment of macroprudential tools
(Graph 3.C).1 This represented a major welcome shift from previous frameworks that
had helped generate the conditions of the EME crises pre-2000.

Lessons learned

Looking back at the experience since the GFC as well as the build-up to it, it is possible
to draw lessons about the conduct of monetary policy and complementary tools
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under the central banks’ influence. These lessons underscore the power of monetary
policy but also shed light on its limitations, some of which were less appreciated
during the period of the Great Moderation. The five lessons pertain, respectively, to
central banks' ability to fight inflation; their ability to tackle financial system stress;
the impact of prolonged easing; communication; and the deployment of tools such
as FX intervention — part of the monetary policy toolkit — and macroprudential
measures.

Central banks can forestall inflation de-anchoring

The post-pandemic experience with inflation has shown once again one of the major
strengths of monetary policy. In particular, it has highlighted how forceful monetary
tightening can prevent high inflation from becoming entrenched. It has also
confirmed central banks' determination to avoid a repeat of the experience of the
Great Inflation of the 1970s.

Admittedly, central banks, like most observers, were taken by surprise by the
global inflation surge. The prevailing consensus was that the supply restrictions might
raise prices, but that the post-pandemic environment would remain disinflationary: if
anything, the pandemic-induced psychological and financial scars would depress
demand and keep prices under pressure for years to come. There was initially also an
underappreciation of the inflationary implications of the large demand stimulus from
the monetary and fiscal policy response to the pandemic.? This, in turn, reflected the
difficulties in calibrating the response to those exceptional circumstances.

Moreover, it took some time for central banks to react. Initially, they judged the
inflationary pressures to be temporary. In addition, the forward guidance they had
provided to nurture the recovery may also have played a role, as may have the reviews
of monetary policy frameworks that several major central banks completed at the
time. They envisaged a world of persistent disinflationary pressures, in which the core
problem would still be how to push inflation back to target and pre-empt a downward
drift in inflation expectations. After such a long period of stubborn shortfalls from
target, inflation overshoots could actually be helpful in that regard as long as they
remained contained.

As soon as central banks realised that inflation threatened to become unmoored,
they were quick to react and recover the ground lost. Hence the most intense and
synchronised tightening in decades. In the end, the timing of this tightening did not
prove crucial. True, countries that responded earlier gained precious room for policy
manoeuvre, most notably those in Latin America with a longer inflation history. But, on
balance, inflation outcomes did not vary systematically with the timing of the first hike.
The global nature of the inflationary forces swamped the slight differences in timing.

The forceful response was justified by the nature of the inflation process.
Evidence indicates that it is useful to think of inflation as evolving differently in a
low- and a high-inflation regime, with transitions from low- to high-inflation regimes
tending to be self-reinforcing.?

In a low-inflation regime, inflation has important self-stabilising properties.
What is measured as inflation is, in fact, largely the result of idiosyncratic or
sector-specific price changes that leave little imprint on the inflation rate itself. That
is, the co-movement of prices, or the “common component” of price changes, is
small. And wages and prices are only loosely linked.

By contrast, a high-inflation regime has no such self-stabilising properties. The
common component of price changes is higher, and wages and prices are much more
closely linked (Graph 4.A). As a result, inflation becomes more responsive to one-off
inflationary shocks, such as increases in commodity prices or sharp depreciations of
the exchange rate.
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Low- versus high-inflation regimes® Graph 4
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Transitions from low- to high-inflation regimes are self-reinforcing for several
reasons. For one, inflation moves from the region of rational inattention, in which it
is hardly noticed, into that of sharp focus. In addition, inflation becomes more
representative: as the co-movement of prices increases (Graph 4.B), the inflation rates
that different agents experience become more similar. Thus, inflation becomes a
more relevant focal point and coordinating device for the decisions of economic
agents. And the longer inflation remains high, the greater the risk that behaviour
adjusts, entrenching an inflation psychology.

Monetary policy has contributed to bringing inflation under control in two ways
(Chapter ). First, it has compressed aggregate demand relative to what it would
otherwise have been. The resilience of economic activity and tightness of labour
markets suggest that the compression of aggregate demand has also been supported
by an increase in supply. Second, the commitment to bringing inflation under control
provided a strong signal to markets, firms and workers that the central bank would
do what it took to restore price stability. This helped prevent an inflation psychology
from setting in, with behaviour adjusting to a high-inflation regime.

A look at simple models and at previous historical experience sheds light on the
key role of policy.* Graph 5.A illustrates simulations based on a model in which
inflation expectations are influenced by inflation outcomes rather than being
mechanically linked to the central bank’s inflation target. Tightening monetary policy
during an inflation surge is critical to prevent a de-anchoring of inflation expectations
and avoid a transition to a high-inflation regime. This is broadly consistent with
experience in the early 1970s, when a smaller and shorter-lived monetary policy
response failed to prevent a shift to a high-inflation regime (Graph 5.B).

Central banks can stabilise the financial system in times of stress

The events of the past two decades have confirmed once again that central banks
play a key role in the management of financial crises. During episodes of financial
stress, stabilising the financial system is essential to prevent the economy from falling
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The role of monetary policy in countering the inflation surge! Graph 5
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into a tailspin. As central banks are the ultimate source of liquidity, their actions are
critical to boost confidence, tackle market dysfunction and support the flow of credit
to firms and households. Thus, by deploying their firepower effectively, central banks
can not only prevent inflation from becoming entrenched but also tackle a key source
of deflationary pressures — major financial crises.

While at such times policy rates are typically cut, it is the forceful deployment of
the balance sheet that does the heavy lifting. Following the GFC and the Covid-19
crisis, central banks deployed a whole range of tools.> Reflecting the nature of the
shock, the response to the Covid-19 crisis was even broader than that to the GFC and
more heavily tilted towards markets.

Underlying the criticality of confidence, the evidence confirms that announcements
play a key role in stabilising the system, well beyond the actual deployment of
tools.5 A credible announcement signals the central bank’s willingness to take the
necessary actions to tackle dysfunctions. As an illustration, Graph 6.A documents the
major impact of the announcement of LSAPs during the GFC, Mario Draghi's
“whatever it takes” statement during the euro area sovereign debt crisis and the
Federal Reserve's announcement of several measures during the Covid-19 crisis.

Episodes of financial stress also confirmed the importance of providing liquidity
in foreign currency, highlighting the need for central bank cooperation. Here,
international currencies are front and centre, especially the US dollar globally and
the euro on a more regional scale.” Self-insurance through the build-up of FX
reserves helps but only up to a point (see below). Swap lines were repeatedly and
effectively used to alleviate dollar funding shortages. During the GFC, the swap lines
helped avoid the meltdown of the global financial system,® and they again played a
key role during the euro area sovereign debt crisis and the Covid-19 crisis. For
example, during the Covid crisis, the announcement of better terms on the standing
swap lines between five central banks and their reopening with nine others had an
immediate impact on the US dollar FX swap basis — an indicator of global dollar
funding conditions (Graph 6.B).° The basis narrowed further as these swap lines were
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Central bank policies during crises alleviate stress® Graph 6
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deployed. At the time, the Federal Reserve also complemented swap lines with a new
repurchase agreement (repo) facility with much broader country access, allowing
countries to deploy their FX reserves more easily while relieving selling pressure in
the US Treasury market.

The financial crises also saw an important evolution in the role that central
banks play in crisis management. Historically, central banks had focused on providing
emergency funding to financial institutions, largely banks — the standard lender of last
resort function. But that role could no longer suffice given the rapid growth of financial
markets, of more complex financial instruments and of non-bank financial institutions
(NBFIs).X® The setting up of asset purchase facilities also turned central banks into de
facto market-makers or buyers of last resort and brought them into closer contact with
non-banks, including investment vehicles.!! This allowed them to have a more direct
impact on both funding spreads and secondary market spreads (Graphs 7.A and 7.B).
In EMEs, this function was especially important during the pandemic, to alleviate market
stress in domestic currency bond markets as foreign investors retreated (Graph 7.C).22

While successful, central bank interventions also pointed once again to certain
limitations.

For one, liquidity provision alone is insufficient when broader solvency concerns
are present. Hence the need to draw on government support, as the sovereign is the
ultimate backstop of the financial system. For example, during both the GFC and
Covid-19 crisis, government support through extensive guarantees and other measures
was crucial to allow central banks to extend longer-term funding and assume credit
risk.r* All this puts a premium on close cooperation. At the same time, it can raise
delicate issues related to the relationship between the central bank and the
government and their interlocking balance sheets. These issues can complicate the
conduct of monetary policy in more normal times.**
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From lender of last resort to market-maker of last resort Graph 7

A. Announcement effects on three- B. Advanced economy bond spreads  C. Announcement effects on EME
month funding spreads in 2008 and  in 2020 around major interventions?  bond yields in 2020
2020

% pts  bp bp bp
4 1,000 400 0
3 -10
800 300
5 -20
600 200
| -30
1
400 100 _40
0
| | | | | 20 [yl b b b0 I 150
-2 -1 0 1 2 Q120 Q220 Q320 Q420 -3 -2 -1 0o 1 2 3
Months around announcement Corporate: HY (lhs): IG (rhs): Days around announcement
GFC: Covid-19: T ES —e— Ten-year government bond yield
: : — Europe
= Libor-OIS spread ) P )
—— A1/P1 CP-T-bill spread Sovereign (rhs): Italy —— Spain

The shaded area in panel B indicates the period from 18 March 2020 (ECB announced €750 billion pandemic emergency purchase programme)
to 23 March 2020 (Federal Reserve announced extensive new measures).

L See technical annex for details. 2 HY = high-yield; IG = investment grade.

Sources: Arslan et al (2020); Bloomberg; ICE Data Indices; LSEG Datastream; BIS.

In addition, and relatedly, interventions are not costless. Directly or indirectly, the
central bank typically puts its balance sheet at risk, absorbing risks that the private
sector is unable or unwilling to take on. Moreover, the calibration of the support is
difficult, and there is a natural tendency to err on the side of doing too much rather
than too little. In turn, the expectation of such interventions in the future can temper
market discipline and fuel risk-taking — moral hazard.'® The issue is especially relevant
when central banks purchase assets outright, absorbing risk more directly. The
standard way to limit moral hazard is by ensuring that risks are adequately priced
and borne by market participants, especially through regulation, but this has proved
especially hard in the NBFI sector (Chapter I).

Prolonged monetary easing runs into limits

If the post-pandemic fight against inflation and the management of two major
episodes of stress highlighted the strengths of monetary policy, the post-GFC years
also brought to light some of its limitations. To be sure, the post-GFC unprecedented
phase of monetary easing through a wide range of new tools was instrumental in
promoting economic recovery and maintaining price stability. That said, as time wore
on, some limitations that had tended to be underplayed at the outset became more
evident.’ These include, in particular, signs of reduced traction as well as longer-term
side effects on the financial system and the economy.

Limited traction

The empirical evidence clearly indicates that unconventional policy measures allowed
central banks to ease financial conditions much further.’’ Large-scale asset purchases
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helped compress risk (term and credit) premia and, by underlining central banks’
willingness to keep interest rates low, influenced expectations of policy rates further
out in the future — the signalling channel.’® Forward guidance helped shape those
expectations more directly and, by reducing uncertainty about the policy rate path,
compressed risk premia too. Negative interest rates were transmitted to money
market and capital market rates very much like other policy rate cuts, thereby also
having a similar impact on the exchange rate. And special lending programmes
supported banks' profitability and encouraged lending.

At the same time, the evidence also points to some limitations.!®* They concern
the impact on financial conditions and that of financial conditions on economic
activity and inflation.

Some of the limitations regarding the influence on financial conditions are
instrument-specific. The power of LSAPs is weaker when markets are not under
stress, as the emergency support role of the central bank is not at work.?’ That
power also appears to wane at the margin as purchases grow, although the evidence
here may also reflect difficulties in identifying the “surprise” element if the central
bank becomes more predictable (Box A).?! The pass-through of negative interest
rates to the rates charged by intermediaries has proven to be somewhat weaker
than that to money and capital market rates. This has particularly been the case for
deposit rates, given banks’ reluctance to cut them below zero, especially for retail
depositors. And special lending schemes may not always have encouraged the
targeted lending.?

Other limitations regarding the influence on financial conditions are of a more
general nature. There are limits to how far risk premia can be compressed, to how far
central banks can commit to keeping interest rates low in future and to how far they
can push rates into negative territory — and do so without unnerving private market
participants, potentially signalling dire conditions or weakening intermediation. For
instance, this may be a reason why the impact of monetary easing on bank lending
appears to diminish when interest rates are very low for long periods.?

A sense of diminishing returns to strong and prolonged easing also comes from
the behaviour of the economy and inflation. There is evidence that easing had a
lesser impact on real activity after the GFC compared with the preceding decades
(Graph 8.A).2* One important reason is that financial recessions blow powerful
headwinds. Agents give priority to repairing balance sheets and it takes time for
resources to be reallocated and for the capital overhang to be reabsorbed.? In
addition, broader factors appear to have been at work.

One factor is that low interest rates may lose traction on economic activity as
they reach low levels and stay there. There may be several reasons for this. Not least,
there are limits to the extent to which expenditure may be brought forward from the
future. Moreover, a few basis points may hardly be noticed once borrowing costs are
already very low; sticky hurdle rates for investment are a case in point. Empirical
evidence is consistent with this loss of traction.”® It shows a weaker impact at the
margin in a very low interest rate environment even when controlling for phases of
economic recession and high debt (Graph 8.B).

Similarly, there is evidence that in a low-inflation regime, inflation becomes less
sensitive to monetary policy easing.?’ One possible reason is that, as low inflation
becomes entrenched, the common component of price changes drops substantially
(Graph 9.A), and this is the component on which changes in the monetary policy
stance mainly operate. It is the one closely linked to economy-wide forces such as
aggregate demand or the exchange rate. Indeed, monetary policy surprises appear
to have a persistent impact on the common component of price changes (Graph 9.B)
but a much more limited one on the idiosyncratic elements (Graph 9.C). Consistent
with this finding, in a low-inflation regime, monetary policy appears to operate
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Weaker traction of monetary policy when interest rates are low!

Graph 8
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The impact of monetary policy on inflation in the US*

Graph 9
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Box A
Are the effects of balance sheet policies (a)symmetric?

When policy rates hit the effective lower bound, central banks turned to unconventional monetary policy
tools — above all, balance sheet policies in the form of large-scale asset purchases — to provide additional
monetary easing. Against the backdrop of the recent tightening cycle, a relevant question is whether and to
what extent the unwinding of asset purchases also contributes to a tighter policy stance — that is, whether
balance sheet policies have symmetric effects. The goal of this box is to tease out conceptually and empirically
key reasons behind possible asymmetries. Specifically, the box highlights that any assessment of the effects of
balance sheet policies needs to consider the specific circumstances under which announcements were made.
Hence, announcements made at times of market turbulence will have larger observable effects compared with
those made under calm market conditions.

To understand the drivers of potential asymmetries in the transmission of balance sheet policies, it is
useful to consider the channels through which these affect financial prices. The literature has commonly
focused on distinguishing “signalling” from “portfolio rebalancing” effects.! But there is also another, somewhat
less appreciated, “confidence” channel, typically mostly operational during stress episodes.

The signalling effects of balance sheet policies work through investor expectations. Large-scale asset
purchases reinforce central banks’ commitment — sometimes also bolstered through forward guidance — to
keep an easy policy stance for an extended period; this in turn influences the expected short rates embedded
in longer-term yields. Against this backdrop, large-scale asset purchases reinforce central banks’ commitment
by “putting their money where their mouth is”, underpinning the credibility of their announcements.

The portfolio rebalancing channel works more squarely via quantities.? Changes in central banks’ asset
holdings mechanically affect the quantities of government debt securities available to private investors and
hence induce them to adjust their holdings.? For example, if the central bank absorbs duration risk by
acquiring long-term securities, term premia embedded in long-term yields are likely to fall.* This may in turn
induce market participants to search for yield by shifting to longer maturities or by loading up on securities
with more credit risk.

The confidence channel plays a more episodic role at times of acute stress. It is the mix of confidence-inducing
and risk-relieving effects that central banks’ interventions as lenders (or market-makers) of last resort can
generate. Importantly, such “confidence” effects interact with and strengthen signalling and portfolio rebalancing
effects by restoring calm to markets and preventing dysfunction.

There is a sense among observers that the effects of the balance sheet run-off have been smaller than
those of asset purchases, hinting at an asymmetric impact.® Prima facie, this is apparent if one looks at the
magnitude of changes in financial prices around announcements related to asset purchases and their
unwinding (Graph Al.A). Yet it does not necessarily indicate that the unwinding had little effect. As noted
above, the observed market reactions are to an important degree shaped by the different circumstances in
which balance sheet policies were deployed.

Central banks first designed and deployed balance sheet policies amid acute financial stress — times in
which confidence effects were most pronounced. Their main objective was mending severe market disruptions
by alleviating the constraints faced by market participants and restoring an effective monetary transmission.
As such, large-scale asset purchases had very large market effects at first: not only did they reveal central
banks’ resolve to prevent a financial meltdown, but they also underscored their commitment to keep monetary
accommodation in place as long as necessary, thereby strengthening the potency of signalling effects
(Graph AL.A, pink bars).6

In subsequent rounds, the circumstances changed. As market functioning was restored, providing
monetary stimulus at the effective lower bound became paramount. Progressively, market participants
became more familiar with the new balance sheet tools, not least thanks to central banks being more
forthcoming about their deployment through their communication. Hence, the surprise element of
announcements waned, and so did their immediately visible effects on financial markets (Graph Al.A, red
and maroon bars). So, over time, a larger share of the transmission occurred through portfolio rebalancing
rather than signalling effects.

As, later on, central banks deliberated on how to best unwind large balance sheets, they emphasised
predictability to minimise the consequences on financial markets. In parallel, they de-emphasised the role of
the balance sheet run-off as a policy tool on its own: in the principles underlying the unwinding of their
balance sheets, major central banks underscored that the main tool to set the monetary policy stance would
be the policy rate, while the balance sheet unwinding would play only an ancillary role.” Consistently, they
relied heavily on passive strategies, ie gradually reducing the pace of reinvestment or just letting bond
holdings mature. Moreover, they sought to unwind when markets were calm and well prepared. Central banks
wanted the unwinding to be “like watching paint dry”. Consistently, the lack of a significant surprise component
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gave rise to a generally smaller immediate market response to balance sheet unwinding announcements
compared with purchases. This is also evident from the smaller effects of recent announcements on the speed
of unwinding (Graph Al.A, orange bars), which market participants were better prepared to digest, compared
with the earlier tapering announcements in 2013-14 (Graph A1.A, yellow bars), which took market participants
by surprise, unleashing the so-called taper tantrum.
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One way of distinguishing the relative importance of signalling and portfolio balancing effects is via the
different impact they exert on different segments of the yield curve. Announcements for which the signalling
component is prevalent should mainly affect short to intermediate bond maturities, given that they reinforce
the desired policy stance in the short to medium run. By contrast, announcements for which the portfolio
rebalancing channel is prevalent should mainly move the longer end of the curve, as the absorption of
duration risk by the central bank compresses term premia that are most pronounced at the long end.

In line with this reasoning, Graph A1.B seeks to decompose changes in 10-year yields around monetary
policy announcements into the contributions of the short-run segment (“target”), the central segment (“path”)
and the longer end (“term premium”). Early announcements of large-scale asset purchases, as well as those
related to their tapering in 2013-14, operated mainly through the “path” component? which indicates a
predominant role of the signalling channel. This is also consistent with forward guidance announcements
affecting the “path” segment of the yield curve.® By contrast, in the last wave of unwinding announcements,
the “premium” component has become more relevant, highlighting the role of the portfolio rebalancing
channel when decisions are more predictable.

While the impact of the signalling channel depends heavily on market conditions, the portfolio
rebalancing channel, at least as it pertains to purchases of safe government paper, should largely operate in
the same way irrespective of the circumstances. As the mechanics of this channel involve quantity adjustments,
it is useful to look at it by focusing on changes in investment holdings. Graph A1.C shows that, for a given
change in yields, the incremental demand for government bonds by different investors is essentially the same
for large-scale asset purchases and their unwinding.’® Overall, estimates of demand sensitivities across
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investors imply that, on aggregate, investors require a yield increase of 10 basis points for an additional
absorption of debt of around $250 billion — during both quantitative easing and quantitative tightening
episodes.

To sum up, any perceived asymmetry in the immediate market effects of large-scale asset purchases and
their unwinding can be ascribed to the more powerful effect of asset purchase announcements at times of
stress and uncertainty. As central banks deliberately tried to avoid surprising markets when unwinding their
balance sheets, market movements around run-off announcements became smaller. However, this does not
mean that balance sheet unwinding had no impact on yields: while the signalling impact and surprise elements
may have been more muted, the portfolio rebalancing channel had similar effects on investors’ portfolio
decisions for large-scale asset purchases and their unwinding.

1 See for example Christensen and Rudebusch (2012). 2 For a general discussion on the portfolio rebalancing channel, see
Duarte and Umar (2024). Selgrad (2023) provides evidence in the context of quantitative easing. 2 As financial markets
are forward-looking, the effects should in principle occur when announcements about large-scale asset purchases and
their unwinding are made. Yet the adjustment can take time, hence the effects of this channel can also be diluted over
time, when changes in the balance sheet are actually implemented. “ Note that the overall effects of central banks’
interventions also depend on the supply of government debt, which is determined by fiscal policy (ie how much funding is
necessary) as well as by the debt management strategies (ie the maturity and specifics of the bonds to be issued). ° See
Du et al (2024). ° The prominent role of confidence effects is apparent when looking at announcements made around the
outbreak of the Covid-19 pandemic (Graph A1l.A, blue bars) and especially at the strong impact they had on riskier
bonds. 7 See for example Board of Governors of the Federal Reserve System (2022), Schnabel (2023) or Bank of England
(2021). ® Note that this is also consistent with the idea that the signalling component is prevalent in announcements that
take markets by surprise. ° See also Kearns et al (2023) and Swanson (2021). 1° Results are based on the framework by
Eren et al (2023).

through a remarkably narrow set of prices, with a statistically significant impact for
only about a quarter of the sectors, even after 36 months (Graph 9.C).

Side effects and costs

A more limited traction worsens the trade-off between the benefits and costs of
prolonged and aggressive monetary easing. Some of the costs become apparent only
when interest rates remain exceptionally low for very long. These include the build-up
of debt, capital misallocation, the declining profitability of financial intermediaries
and impaired market functioning. In addition, such policies can have undesirable
consequences for central banks themselves to the extent that they narrow the room
for policy manoeuvre, reflecting difficulties in devising exit strategies and tighter
interlinkages with the government.

Prolonged periods of very low interest rates can weaken the profitability of
financial intermediaries and erode their resilience.® Banks are a case in point. To be
sure, an easy stance lifts profits by boosting asset values and spurring economic
activity. But in the longer run these effects tend to wane or even reverse, and the
more lasting impact operates through compressed net interest margins, as deposit
rates are sticky, and through lower returns to maturity transformation, particularly if
LSAPs depress the term premium (Graph 10.A). Central banks have actively sought to
limit such side effects by providing relief through interest offered on intra-marginal
reserve holdings. Insurance companies and pension funds also suffer (Graph 10.B).
This is mainly because the maturity of their liabilities exceeds that of their assets, so
that their value increases by more as interest rates decline.

Prolonged periods of low interest rates can also weaken non-financial firms. It
is easier for unprofitable enterprises to remain in business when borrowing costs
are very low and lenders have a greater incentive to “extend and pretend”, given
the lower opportunity cost of forbearance. Eventually, some firms might even
borrow primarily to service existing debt and avoid exiting or restructuring — so-
called zombies (Graph 10.C). This contributes to the misallocation of labour and
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Side effects of prolonged monetary easing* Graph 10
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capital by crowding out more productive businesses. Empirical evidence tends to
confirm this observation.® It finds a ratcheting up in the prevalence of zombies
since the late 1980s linked to reduced financial pressure and hence lower interest
rates even after accounting for other factors. The evidence also points to crowding
out effects.

More generally, prolonged monetary easing can inadvertently contribute to the
build-up of financial vulnerabilities. This is in part inherent to the transmission
mechanism. Monetary policy works to an important extent by boosting credit and
asset prices, including by compressing risk premia and encouraging risk-taking. These
effects remain contained during normal business fluctuations but can generate
vulnerabilities if the easing is prolonged. Indeed, growing empirical evidence
indicates that such easing can, over time, increase the probability of financial stress.>
For example, the sharp increase in interest rates to fight the recent inflation flare-up
tested the business and trading strategies put in place during the low-for-long period
and was at the root of valuation losses on government and mortgage bonds that
caused banking strains in March 2023. Likewise, the GFC itself was arguably in part
the result of the period of low rates that preceded it.

This raises the risk that, over time and successive cycles, monetary policy may
lose room for manoeuvre. As the post-GFC experience has highlighted, financial
recessions are especially deep and call for strong and prolonged easing. And inflation
can be less responsive to such easing in a low-inflation regime (see above).

The risk of loss of room for manoeuvre in part also reflects “exit” difficulties.
There are inherent asymmetries in the conduct of policy. When central banks seek to
stabilise the system, they naturally act forcefully. And the effectiveness of their
actions partly hinges on the ability to surprise markets, thereby maximising the
impact. By contrast, when exiting, they naturally seek to limit that impact, in part to
simplify communication about the policy stance (see below). This counsels
gradualism. And this gradualism is reinforced by concerns about untoward market
reactions, not least those stemming from the vulnerabilities that may have built up over
time. Examples abound, ranging from the taper tantrum in May 2013 (see below) to
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Projected central bank balance sheet trajectories in AEs!
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the US money market ructions in September 2019 or the tremors in the UK bond
market in September 2022.

This explains why the speed in the contraction of central bank balance sheets has
been so gradual and is projected to remain so (Graph 11). Many central banks opted
for a measured approach, employing strategies like letting bonds mature; only a few
resorted to outright sales. Apart from a few incidents, the experience so far suggests
that the impact of the balance sheet unwinding on financial markets has been
benign.3!

Large and risky balance sheets, in turn, may constrain the central banks' room
for policy manoeuvre. In part, this stems from the political economy of central bank
financial results, especially losses (Box B). Central banks can operate even with
negative equity, as many have. Moreover, their performance should not be judged
on financial results but on how well they fulfil the assigned mandate. Even so, largely
because of the impact on the government’s fiscal position and the central bank’s
credibility, losses can raise political economy challenges that, unless properly
addressed, could unduly constrain policy. More generally, the constraints simply
reflect the costs that larger balance sheets can have on the financial system and
economy through the channels discussed in this section.

Communication has become more complicated

Communication has always been integral to monetary policy. Moreover, its role has
grown over decades, as central banks have become more transparent due to changes
in intellectual paradigms, in the heft of markets and in institutional set-ups. Greater
transparency has been seen as essential to strengthen effectiveness and accountability.

At the same time, since the GFC communication has become more complicated.
Three factors have been responsible: the willingness to influence financial conditions
beyond changes in policy rates, the multiplicity of tools used to set the stance, and
surprising changes in macroeconomic conditions.
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Box B
Central bank financial results and their economic implications

As inflation has surged, many central banks have incurred financial losses and have stopped distributing
remittances to governments (Graph B1). These financial results have become the focus of debate. This box
takes a step back and addresses a number of questions. What influences the sign and size of central banks’
financial results? What implications do they have for fiscal positions? And to what extent can financial results
influence a central bank’s ability to fulfil its mandate?

Central bank remittances

As a percentage of government interest payments Graph B1
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To fulfil their macroeconomic and financial stability mandates, central banks must deploy their balance
sheets. This means taking positions that can result in profits and losses. These profits and losses can arise from
both domestic and foreign currency positions.

Structurally, central banks tend to earn profits on their domestic currency positions. Their interest-bearing
domestic assets — notably government securities — are in part financed with non-interest-bearing cash and,
possibly, non- or low-interest-bearing reserve requirements. But losses can also arise. Recently, sizeable losses
have reflected the increase in interest rates following large-scale government bond purchases in the wake of
the Great Financial Crisis and Covid-19 pandemic: borrowing costs on interest-bearing reserves, indexed to
the overnight rate, have increased while the interest rate on central banks’ longer-maturity assets has remained
unchanged.? Less commonly, central banks may also incur credit losses on crisis management operations.?

There is no equivalent structural profit on the financial results on foreign currency positions. The gains
and losses, when measured in the domestic unit of account, largely reflect exchange rate-driven valuation
effects on holdings of foreign exchange (FX) reserves that may or may not compensate for interest rate
differentials. Where reserves are sizeable, the profits and losses on FX positions can easily dwarf the financial
results on domestic currency operations. This has been the case for many emerging market economies and
some small open advanced economies.

Technically, whether a central bank is making losses or, indeed, whether its capital is negative, is of little
consequence for its operations. Indeed, history shows that central banks have been able to operate successfully
notwithstanding extended periods of losses and with negative capital (for example, the central banks of Chile,
Czechia, Israel and Mexico), without compromising their mandates.?

What could prevent the central bank from fulfilling its mandate is the public losing confidence in the
currency. This ultimately depends on the condition of the consolidated central bank and government financial
position. Central banks can prevent the technical default of the sovereign through their power to issue money;,
ie irredeemable liabilities. But acceptance of those liabilities, in turn, ultimately hinges on the sovereign’s
power to tax. Central bank losses can weaken the fiscal position of the state. In accounting terms, this impact
crystallises most visibly in central bank remittances to the government.* But central bank losses are generally
not large enough to play a decisive role in this respect.
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Regardless of these fundamental considerations, financial results can give rise to political economy
challenges. They can, for instance, raise questions about the central bank’s financial independence. And they can
make central banks the target of public criticism based on misunderstandings about the nature of the institution
and its fundamental difference from commercial enterprises. This puts a premium on communication and
institutional arrangements that can shield the central bank’s operational autonomy and room for manoeuvre.’

Central banks are organs of the state that pursue the public good. Ultimately, they should be judged
based on whether they deliver on their mandates rather than on their financial results.® And there is no
systematic relationship between the two.

1 These developments reflect the impact of large-scale asset purchases by central banks on the consolidated maturity of
public debt. These purchases are equivalent to large debt management operations, whereby the public sector buys back
long-term bonds and replaces them with debt indexed to the overnight rate. This raises the sensitivity of fiscal positions to
higher interest rates (see, for example, Disyatat and Borio (2021)). 2 See, for example, the case of Chile in the 1980s, when
the central bank experienced heavy losses from measures to rescue the banking system (Caputo and Saravia
(2021)). 2 Hampl and Havranek (2018) conduct an extensive review of the literature and find no systematic evidence that
central bank financial strength affects inflation outcomes. See also Nordstrém and Vredlin (2022) and Bell et al (2024). 4 In
principle, since the concern is about the consolidated position, whether transfers between the central bank and the
government take place is immaterial. In practice, transfers can make a difference if they change perceptions about the
government's fiscal position. > See Bell et al (2023) for a more extensive discussion of central banks' approaches to
accounting, distribution and risk transfer. © See Carstens (2023).

Financial conditions depend not only on what monetary policy does today but
also on what it is expected to do in the future. This influences interest rates at longer
maturities and the whole array of financial conditions. Therefore, even when policy
was limited to adjustments in the (short-term) policy rate prior to the GFC, central
banks provided information about how they thought policy would evolve. That said,
at the time communication was largely designed to provide guidance about the
central bank reaction function. This was so even when central banks published the
likely path of policy rates, as a handful did.

The nature of forward guidance changed once policy rates hit the perceived
effective lower bound. At that point, forward guidance was explicitly employed to
ease the monetary policy stance further. This meant providing some form of
assurance that interest rates would remain lower for longer. In turn, this involved an
element of commitment. Commitment, by its very nature, reduces flexibility to
respond to unexpected events. Central banks addressed this trade-off in various ways,
by emphasising to different degrees the conditionality of the guidance.? But given
the underlying intention, even when conditionality was emphasised, it was often
discounted by markets and the public at large. In some cases, this ended up either
constraining the flexibility to adjust to rapidly changing conditions or undermining
the credibility of the institution when it did change course.

The sheer multiplicity of tools has complicated communication by making it
harder to understand the policy stance. First, the stance could no longer be identified
with the behaviour of a single variable, and aggregating the impact of different tools
proved exceedingly hard. Second, the very impact of the tools in some cases was
difficult to disentangle. An obvious example is the information that LSAPs could
convey about future policy interest rates, underpinning forward guidance. Third, the
fact that the same tool can be used for quite different purposes — setting the stance
and managing market stress — made it hard to distinguish the two objectives.

At times, these complications caused unwelcome market reactions. The taper
tantrum is probably the most salient example. The mere announcement of a slowdown
in the pace of asset purchases by the Federal Reserve triggered turmoil in US financial
markets, with major global reverberations, in particular for EMEs (Graph 12.A).

Central banks have taken steps to manage this complexity. On the one hand,
they have de-emphasised the role of asset purchases as an element of the monetary
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Communication challenges: market reactions, inflation and wider topic range* Graph 12
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policy stance. As central bank balance sheets have started contracting, the pace of
reduction has either been put on autopilot or portrayed as reflecting objectives other
than managing the economy and inflation. On the other hand, they have sought to
distinguish balance sheet operations designed to manage financial stress from those
designed to alter financial conditions in the light of macroeconomic developments.
For instance, during the government bond market turmoil in September 2022, the
Bank of England explicitly clarified that the asset purchases should in no way be
interpreted as slowing down the tightening of policy.

The main macroeconomic development complicating communication has been
the surprising behaviour of inflation. In the aftermath of the GFC, when inflation
remained stubbornly below target, a common challenge was to justify unprecedented
policy settings designed to push it back up despite concerns about its perceived
adverse effects, not least on inequality.® The possible impact of exceptionally low
rates on income and wealth distribution was more easily understandable than the
costs of low inflation. When inflation subsequently surged, the challenge was to
explain the reasons for the failure to anticipate it, as reflected in large forecast errors
across central banks (Graph 12.B), to convey the exceptional uncertainty surrounding
the outlook without sapping confidence and to underline the unwavering
commitment to restoring price stability.>* Both situations risked undermining the
central bank’s reputation and credibility.

Meeting these challenges required central banks to go out of their comfort zone.
They had to address topics that would normally be the preserve of other authorities,
such as inequality (Graph 12.C). And they had to address the public more directly,
adjusting their language and communication style to the targeted audience.®
Tackling these challenges did not prove easy. Central banks had to address a
dangerous expectations gap between what they can deliver and what they are
expected to deliver. This challenge will also be a defining one in the years ahead.
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FX intervention and macroprudential policies can enhance stability

While the GFC appeared as an isolated meteor strike, it had in fact followed a
growing number of banking and financial crises in both AEs and EMEs. These events
have underlined the near-term trade-offs between price and financial stability and
hence the need for instruments that could complement interest rate policy to
manage them.

In that context, FX intervention and macroprudential policies can play an
important role. They can help tackle the challenges arising from swings in global
financial conditions and from the build-up and unwinding of domestic financial
imbalances.® This is the lesson in particular from EMEs, which have experienced much
greater financial and external stability than in preceding decades. Of course, over the
past decades, by far the most fundamental shift in EME monetary policy frameworks
has been the adoption of variants of inflation targeting regimes together with the
pursuit of a more coherent macroeconomic policy stance, including a greater degree
of exchange rate flexibility. At the same time, FX intervention has remained a common
complementary tool, and macroprudential measures have further enriched the
toolkit.¥”

Used wisely and prudently, FX intervention can help improve the trade-off
between price and financial stability in two ways.®® First, it can build FX buffers
against future sudden outflows and depreciations.® For this, it does not even need
to influence the exchange rate. Second, it can help lean against the unwelcome
domestic consequences of capital flow and exchange rate fluctuations. Specifically,
during a phase of strong capital inflows that put upward pressure on the
currency, FX purchases can dampen the build-up of financial imbalances
through the financial channel of the exchange rate and, possibly, by “crowding out”
lending through the sale of sterilisation instruments.?® Moreover, it allows
interest rates to be kept somewhat higher than would otherwise be the case, limiting
at least for some time the build-up of domestic financial imbalances. These two
functions of FX intervention apply regardless of specific intervention strategies,
tactics and instruments, which have varied considerably over time and across
countries.*

There is empirical evidence supporting both functions. For instance, during
several episodes of financial stress, including the GFC, the taper tantrum and the
Covid-19 pandemic, EMEs with larger reserve buffers experienced smaller currency
depreciations (Graph 13.A).% Similarly, FX intervention can restrain the impact of
capital flows and exchange rate appreciation on domestic credit expansion. As an
illustration, Graph 13.B shows that FX purchases dampen domestic credit growth in a
way that is quantitatively similar to the expansionary effects of capital inflows and
exchange rate appreciation.

At the same time, central banks also face difficult trade-offs in the use of FX
intervention. The fiscal cost of carrying reserves can be considerable. This is especially
true when interest rates are very low in reserve currencies, and for countries with
high domestic interest rates. Moreover, to the extent that FX intervention reduces
exchange rate volatility and possibly even the sense of two-way risk, it may induce
further pressure on the exchange rate. And in the longer run, it may encourage
currency mismatches, making economies more vulnerable to global financial
conditions. How far precautionary reserves are accumulated and intervention is used
as a stabilisation tool will depend on a cost-benefit analysis, which will vary across
countries and over time. Restraint is of the essence, especially to ensure that it is not
perceived as a substitute for necessary monetary and fiscal adjustments.

In contrast to FX intervention, macroprudential measures are one step
removed from monetary policy and are of more recent vintage. The measures are
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FX intervention as a quasi-macroprudential tool in EMEs* Graph 13
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designed to complement microprudential regulation and supervision in strengthening
the resilience of the financial system. Unlike their microprudential counterparts,
macroprudential tools are explicitly calibrated with respect to system-wide
variables, such as credit expansion (eg the countercyclical capital buffer) or the
state of borrowers’ balance sheets (eg maximum debt-to-income or loan-to-value
ratios).

Much like FX reserves, macroprudential measures perform a dual function. They
build up resilience in case stress emerges; and they can lean against the build-up of
financial imbalances. As such, they can also enhance the monetary policy room for
manoeuvre.

There is increasing evidence that macroprudential tools can play a key role in
this context. The evidence indicates that the active use of macroprudential measures
reduces the likelihood of crises. And it also indicates that, to varying degrees, such
measures help reduce credit expansion and asset price increases, thereby
dampening the amplitude of financial cycles. As an illustration, Graph 14 shows that
the tightening of macroprudential policies reduces the likelihood of a crisis,
regardless of whether it precedes or follows an interest rate hike. The impact of
macroprudential tightening through instruments related to bank capital in reducing
distress is stronger, especially when they are tightened prior to the tightening of
monetary policy.

That said, as is the case with FX interventions, macroprudential measures are no
panacea. Macroprudential tools are largely bank-based — a drawback that has
become more relevant given the rapid growth of the NBFI sector. Like any form of
regulation, they are prone to circumvention, ie they “leak”. And their activation is
subject to an “inaction bias”, since the benefits are much more distant and less visible
than the costs, including those of a political economy nature. Not surprisingly, the
evidence suggests that macroprudential measures alone cannot always sufficiently
contain the build-up of financial imbalances. They are best regarded as complements
rather than substitutes for monetary and fiscal policy in the pursuit of macro-financial
stability.
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Macroprudential tightening reduces the likelihood of financial stress®

In percentage points Graph 14
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Source: Boissay et al (2023).

Challenges ahead

Going forward, monetary policy may well face an environment no less challenging
than the one that has prevailed in the past decades. Two related factors are especially
worrisome: fiscal trajectories and deep-seated adverse supply-side forces.

As argued in detail in last year's Annual Economic Report (AER), longer-term
government debt trajectories pose the biggest threat to macroeconomic and
financial stability.** Stylised projections underline this point. Even if interest rates
return to levels below growth rates, absent consolidation, ratios of debt to GDP will
continue to climb in the long term from their current historical peaks (Graphs 15.A
and 15.B). The increase would be substantially larger if one factored in the spending
pressures arising from population ageing, the green transition and higher defence
spending linked to possible geopolitical tensions. The picture would be bleaker
should interest rates settle above growth rates — something that has happened quite
often in the past and would be more likely should the sovereign’s creditworthiness
come into doubt at some point. The trend decline in credit ratings in AEs and EMEs
highlights this risk.

To fix ideas, consider some sensitivity analysis regarding the debt service. If
interest rates remain at current levels, as governments refinance maturing bonds, the
debt service burden will rise close to the record levels of the 1980s and 1990s. Should
rates climb further, say, reaching the levels prevailing in the mid-1990s, debt service
burdens would soar to new historical peaks, above 6% of GDP (Graph 15.C).

Higher public sector debt can constrain the room for monetary policy manoeuvre
by worsening trade-offs. It can make it harder to achieve price stability. Higher debt
raises the sensitivity of fiscal positions to policy rates. This increases the costs of a
tightening and partly offsets its effects by boosting the interest income of the private
sector. In the extreme, if high debt cripples the credibility of fiscal policy or the
creditworthiness of the sovereign, it can hamstring monetary policy: a tightening
would simply heighten those concerns and fuel inflation, typically through an
uncontrolled exchange rate depreciation.** High debt can also threaten financial
stability. Losses on public sector debt, whether caused by credit or interest rate risk,
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Public debt projections and debt service cost counterfactuals?
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can generate financial stress; in turn, a weak sovereign cannot provide adequate
backing for the financial system, regardless of the origin of the stress.

The historical record has driven this message home repeatedly. Quite apart from
inflationary pressures induced by expansionary fiscal policy, in evidence post-pandemic,
there are many instances in which unsustainable fiscal policies have derailed inflation,
especially in EMEs. Similarly, the past decade has shown the potential for the sovereign
sector to cause financial instability, first as a result of credit risk (the euro area
sovereign crisis) and more recently because of interest rate risk (eg the strains in the
US banking sector in March 2023 or those in the UK NBFI sector in September 2022).

In addition, the evolution of deep-seated structural forces could sap the growth
potential of the global economy and make supply less “elastic”, ie less responsive to
shifts in demand. In some cases, this would be a reversal of previous trends. The
globalisation of the real side of the economy has been a major factor making supply
more resilient, through trade integration and migration flows. Now, there are signs
that it may be in retreat, largely driven by geopolitical forces and domestic politics.
And the demographic dividend is set to vanish: populations are ageing and
population growth is declining. In other cases, previous trends would continue, if not
accelerate, but they would interact with new policy responses. This is the case of
climate change. If left unchecked, physical events would cause growing damage to
the world's productive capacity. But the transition towards a greener economy also
calls for a major reallocation of resources that can be painful, especially if disorderly.

A slower-growing and less elastic supply could make the world more
inflation-prone. Globalisation has been a major disinflationary force. It has greatly
increased the size and reduced the cost of the effective global labour force; it has
sapped the pricing power of labour and firms; and it has made inflation less responsive
to country-specific excess demand. Demographics may also have played a role in
keeping inflation low, not least by reducing wage pressures. And the green transition
could lead to major commodity price increases if excess demand for the needed new
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minerals coexists with underinvestment in fossil fuels. Moreover, these same forces
could also raise inflationary pressures indirectly by weakening fiscal positions.

At the same time, a return to the pre-pandemic less-inflationary world cannot be
ruled out. Deglobalisation is not a given. Demographic forces may turn out to exert
less pressure on inflation than anticipated. The green transition could be smoother
than expected, especially if technological breakthroughs occur. And, more generally,
technological change could accelerate, as suggested by the artificial intelligence
revolution (Chapter Ill). In such a world, central banks would likely face similar
challenges to those they tackled pre-pandemic, with persistent inflation shortfalls
from target. If the events of the 21st century have highlighted one thing, it is the
genuine uncertainty and unpredictability of the challenges central banks face.

Implications for monetary policy

Central banks need to continuously evaluate the effectiveness and credibility of their
frameworks to bolster trust in monetary policy. The lessons learned so far in the 21st
century and the challenges ahead can be helpful in informing that exercise. They
suggest that it would be desirable for monetary policy frameworks to pay particular
attention to four aspects: robustness, realism in ambition, safety margins and
nimbleness. They also point to the importance of complementary policies.

Robustness

Monetary policy frameworks need to be robust to radically different scenarios. The
global economic environment is constantly changing and producing challenges from
unexpected quarters. Sometimes those challenges result from a complex interaction
between structural forces and the policy regimes themselves. For example, as argued
in detail in last year’s AER, the combination of financial liberalisation, the globalisation
of the real economy and monetary policy regimes focused on near-term inflation
control shaped the nature of pre-pandemic business fluctuations. It was not so much
rising inflation but the build-up of financial imbalances that signalled unsustainable
economic expansions. Sometimes those challenges result from forces that have no
economic origin or are more loosely related to economic factors. Examples include
the Covid-19 crisis and the geopolitical and political tectonic shifts under way.

Looking ahead, this means two things. Frameworks should be fit for purpose
regardless of whether inflationary or disinflationary pressures will prevail. And they
should not be overly reliant on concepts that are very hard to measure.

Monetary policy strategy reviews conducted in the early 2020s were largely
based on the premise that stubbornly low inflation would continue to prevail. In such
a world, a key consideration was how to regain precious room for manoeuvre to
fight downturns and prevent price declines from becoming unmoored, not least by
anchoring inflation expectations. This also meant greater tolerance for target
overshoots. The unexpected and prolonged post-pandemic inflation surge
demonstrated that the challenges were in fact much more symmetric.

A notion motivating the reviews was that the equilibrium real interest rate — in
jargon, the natural rate of interest, or r-star — was structurally very low by historical
standards and independent of monetary policy even over long horizons. Given that
premise, regaining room for policy manoeuvre on a sustainable basis necessarily
meant trying to push inflation up even when it was not that far away from target.
That is, it called for losing room for manoeuvre today in the expectation of regaining
it tomorrow. As it turned out, this proved a risky strategy given the limited
responsiveness of inflation to changes in the policy stance in the low-inflation
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regime. Analytically, r-star is a compelling concept. But its measurement is fraught
with difficulties, and our understanding of its drivers is quite limited (Box C). Ideally,
frameworks as well as policy calibration should limit as far as possible dependence
on notions such as r-star, which are so hard to pin down.

Realism in ambition

An overarching consideration in the design of the conduct of monetary policy is
realism in the degree of ambition, ie a realistic view of what monetary policy can and
cannot deliver. This also shapes the institutional arrangements and communication
strategies that support the execution of policy.

The experience of recent decades confirms what the broader history of central
banking had indicated all along: an appropriate objective for monetary policy is to
keep inflation within the region of price stability while helping to safeguard financial
stability. In other words, the objective is simply to try to keep the economy roughly
on an even keel, so that monetary and financial forces do not derail it. This is the best
way to promote an environment conducive to sustainable growth, in which supply
forces are fully allowed to play their role. To be sure, this is not something monetary
policy can do on its own: it requires coherence across policy domains (see below). But
the objective does provide guidance about the conduct of policy.

Realism in ambition in the context of the price stability objective means two
things. First, it means not seeking to fine-tune inflation when it is already evolving
within a low-inflation regime. The post-GFC experience underscored how difficult
this is to do. A more realistic objective is to seek to keep inflation broadly within that
regime, in which its impact on behaviour is not material and self-stabilising properties
rule. This, in turn, would not be consistent with adjusting current inflation targets
upwards. Second, it means reacting strongly when inflation moves sharply above the
region and threatens to become entrenched, especially given the self-reinforcing
nature of transitions from low- to high-inflation regimes. It is one thing to avoid
fine-tuning, leveraging the self-stabilising properties of the low-inflation regime; it is
quite another to put the system’s self-equilibrating properties to the test.

Realism in ambition also means avoiding testing the limits of sustainable economic
expansions. This is true regardless of whether those limits are signalled by higher
inflation, as in the 1970s and more recently, or by the build-up of financial imbalances,
as during much of the pre-pandemic era. In both cases, this requires tackling head on
the serious intertemporal trade-offs involved. In the case of inflation, the temptation
to boost economic activity in the short term can call for a larger contraction down the
road, as monetary policy needs to squeeze inflation out of the system. In the case of
financial imbalances, their spontaneous unwinding would itself cause a costly recession
and possibly financial crises. The differences between the two cases relate to the time
frame - financial imbalances normally take considerably longer to build up and unwind
than excess demand-induced inflation — and the room for policy manoeuvre — interest
rates rise to tame inflation but drop substantially to fight a financial recession.

Managing these intertemporal trade-offs calls for supporting institutional
arrangements. This is because it requires taking unpalatable and politically unpopular
decisions, which imply incurring short-term costs to reap larger longer-term, but less
visible, benefits. Central bank independence that is broadly supported by society
provides a precious degree of insulation.

Communication has an important role to play too. The challenge is to narrow the
perceptions gap between what central banks can deliver and what they are expected
to deliver. This gap can increase the general pressure on the central bank to abandon
the appropriate degree of realism in ambition. Narrowing the gap calls for a
continuous education effort.
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Box C
The natural rate of interest: a blurry guidepost for monetary policy

The natural rate of interest, or r-star, is generally defined as the level of the risk-free short-term real interest
rate that would prevail in the absence of business cycle fluctuations, with output at potential, saving equal to
investment and inflation stable.! In principle, this concept provides a yardstick for where real policy interest
rates are heading in the medium term, once current business cycle disturbances dissipate and the economy
gravitates towards its equilibrium. The natural rate is also often used as a benchmark to assess whether the
monetary policy stance is restrictive or expansionary.

Operationalising this concept to inform actual monetary policy decisions is, however, remarkably
challenging.? A first complication arises from the fact that, being a theoretical construct, the natural rate
cannot be directly observed but must be estimated. Various alternative approaches have been proposed to
estimate r-star, including semi-structural models,® time-series models,* dynamic stochastic general equilibrium
models,® term structure models® and survey-based measures. Graph C1 displays estimates of r-star for the
United States and the euro area. The range of the estimates often stretches beyond 2 percentage points,
making it difficult to draw reliable conclusions about the level of the natural rate. Uncertainty about r-star is
particularly pronounced at the current juncture, with most estimates suggesting an increase in r-star relative
to pre-pandemic levels, but some pointing to a decline. Furthermore, there is also a high degree of statistical
uncertainty around individual estimates.

Natural rate estimates
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The assessment of r-star is also complicated by a limited understanding of its drivers. From a theoretical
perspective, the natural rate is affected by forces that shape the balance between actual and potential output,
or equivalently between saving and investment. Specifically, higher saving calls for a lower real rate and higher
investment for a higher one. The literature has proposed a wide range of possible drivers of r-star, including
economic growth, demographics, risk aversion, globalisation and fiscal policy. Empirical analyses using post-1980s
data have found patterns consistent with theoretical predictions. However, links between r-star and its alleged
determinants often become statistically insignificant and unstable when the sample is extended back in time.”

An additional challenge in using r-star to inform monetary policy decisions is posed by the possible
endogeneity of r-star to monetary policy. Standard macroeconomic theory posits that r-star is driven by
persistent changes in saving and investment decisions linked to structural developments in the economy, such
as, for example, productivity growth and demographic trends.® However, recent studies underscore how
monetary policy may itself have highly persistent effects on the economy and thus on r-star, or at least
perceptions thereof. For example, a prolonged period of monetary policy accommodation can fuel debt
accumulation that can in turn weigh on aggregate demand.® Furthermore, financial imbalances tend to
increase the likelihood of financial crises that have very persistent, if not permanent, effects on economic
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activity.’® The potential role of monetary policy in influencing r-star is consistent with the historical patterns of
long-term interest rates, displaying significant differences in levels and trends across monetary policy regimes
(Graph C2).

Monetary regimes and real long-term rates!
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! The natural rate concept traces back at least to Wicksell (1898). It can be conceived of as representing the intercept in a
monetary policy rule, as in a Taylor rule (Taylor (1993)). Together with the long-run inflation rate, defined by the central
bank inflation target, it pins down the long-run level of the nominal policy rate. 2 Benigno et al (2024). 3 Holston et al
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Finally, realism in ambition also means focusing on the pursuit of objectives for
which monetary policy is well equipped. Monetary policy has appropriate tools to
pursue price and financial stability, by helping to keep the economy on an even keel
over the medium term. But it can easily become overburdened when required to
trade off these objectives against others, such as inequality or overly ambitious
climate change agendas.” Having many objectives without adequate tools to pursue
them raises potentially serious reputational risks, which may only become apparent
over time.

Safety margins

The post-GFC period highlights that there is a premium on retaining safety margins,
ie room for policy manoeuvre. In general, an economy operating without safety
margins is vulnerable to the inevitable slowdown and to unexpected costly
developments. Safety margins, or buffers, are essential for resilience.

Retaining safety margins has proved very hard for monetary policy — just as it
has for fiscal policy. As policy rates trended down and central bank balance sheets
soared, the monetary policy room for manoeuvre progressively narrowed. This posed
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a major challenge when the pandemic hit and central banks had to provide support.
Central banks did rise to the challenge, but at the inevitable cost of narrowing safety
margins further.

Retaining safety margins requires integrating this consideration explicitly in the
conduct of policy. One option would be greater tolerance for moderate, even if
persistent, shortfalls of inflation from narrowly defined targets. This would leverage
the self-stabilising properties of inflation in low-inflation regimes. It would recognise
the more limited traction of changes in the policy stance in those circumstances. And
it would allow monetary policy to more systematically incorporate longer-run
considerations associated with the slow-moving but disruptive evolution of financial
imbalances.*®

Operating with safety margins also means regaining them once they are lost.
This puts a premium on exit strategies. Experience indicates that rebuilding buffers
can be hard. One reason has to do with incentives. Especially when emerging from
a crisis, policymakers tend to tilt the balance of risks towards doing too much
rather than too little, prolonging the support to the economy to nurture it back to
health. This is entirely natural and can be quite compelling at any given decision
point. That said, it maximises the probability that, looking back, policymakers will
realise they have prolonged support for too long. Adopting and communicating
exit strategies based on an explicit incorporation of safety margins in policy
frameworks could help reduce this bias. If something is valuable, it is worth paying
a price for it.

The importance of safety margins has specific implications for balance sheet
policies. Retaining room for manoeuvre also means keeping central bank balance
sheets as small and as riskless as possible, subject to delivering successfully on the
central bank’'s mandate. Larger and riskier balance sheets have both economic and
political economy costs. Thus, following this guideline would maximise the central
bank'’s ability to expand the balance sheet in line with needs. More generally, it would
also limit the footprint of the central bank in the economy, thereby reducing the
institution’s involvement in resource allocation and reducing the risk of inhibiting
market functioning. Put differently, the balance sheet needs to be elastic, not large.
Small size and low riskiness enhance this elasticity (Box D).

The feasibility of retaining safety margins can only be assessed in a global
context. This is because of the influence of global financial conditions and the high
sensitivity of exchange rates to them. In practice, it is hard for countries to operate
with policy rates that deviate substantially from those prevailing in global markets.
FX intervention provides only limited additional room for manoeuvre. The role of
countries that are home to international currencies and have an outsize influence on
global financial conditions is especially important.

Nimbleness

Retaining room for policy manoeuvre is of little value unless this room can be
exploited quickly. Nimbleness is needed to respond to unexpected developments.
Nimbleness means being able to change course at little cost. The various policy tools
differ in this regard.

In addition to clarity in communication, nimbleness explains why central banks
rightly prefer to adjust the policy stance through interest rates than shifts in balance
sheets. Balance sheets take longer to shift and are harder to calibrate. Moreover, the
corresponding adjustment costs are perceived as larger for reductions than increases:
it is easier to use than to gain room for manoeuvre. Given the importance of safety
margins, this provides an additional justification for having interest rates as the
primary tool.
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Box D
Central bank balance sheet choices

What considerations could guide the size and composition of central bank balance sheets? A reasonable
general principle could be that the balance sheet should be as small and riskless as possible subject to the
central bank being able to perform its mandate effectively. In other words, the balance sheet should be as lean
as possible, but no more.

The reason is that, all else equal, size and riskiness involve costs, of both an economic and political
economy nature. A lean balance sheet limits the central bank’s footprint in the financial system and economy,
and hence its involvement in resource allocation, and the risk of inhibiting market functioning.! It also limits
the interaction with the government’s own balance sheet and hence the impact on the government’s financial
position through the size of remittances.? These quasi-fiscal transactions can also open the central bank to
political economy pressures that could undermine its reputation and autonomy (Box B). Given the costs of
large and risky balance sheets, a lean balance sheet maximises the central bank’s ability to increase its size and
absorb risk in line with needs, ie maximises its “elasticity”.

Going beyond the general principle requires considering in more detail the core central bank functions
that call for balance sheet deployment: underpinning payment systems, crisis management and implementing
monetary policy. While underpinning payment systems is a quintessential domestic currency function, crisis
management and implementing monetary policy may involve foreign currencies as well. Due to foreign-currency
specificities, they are best discussed separately.

In general, underpinning payment systems does not require large balance sheets. What is essential is the
ability to provide intraday credit to allow the settlement of transactions. Typically, the amounts involved are
very large — multiples of GDP — and reflect financial activity.> By contrast, once settled, the balances banks
need to hold at the end of the day for (precautionary) settlement purposes are tiny, given the nature of
wholesale payment systems. To limit the risks involved, intraday credit is generally collateralised, although
normally interest-free.

Crisis management requires only temporarily larger balance sheets. Forceful balance sheet deployment — or
at least the declared willingness to do so — is necessary to stabilise the financial system, either through
emergency lending or emergency asset purchases. This buttresses confidence and can stem runs and fire sales.
By its very nature, however, the support is intended to last for the duration of the crisis and to be withdrawn
once the crisis is over. The exception is when the central bank decides to keep the monetary policy stance
accommodative through the deployment of the balance sheet itself, thereby changing the nature of the
operations.

The implementation of monetary policy has several aspects: setting the (short-term) interest rate — interest
rate policy; and actively using the balance sheet to set the policy stance — balance sheet policies — such as
large-scale asset purchases or special lending schemes.

The general principle would suggest limiting balance sheet policies to conditions in which interest rate
policy is not sufficiently effective. This is consistent with central banks' revealed preference for relying on
balance sheet policies only if the effective lower bound is reached. It also tallies with central banks' shift to
setting the policy stance exclusively through interest rate policy once they started normalising and responding
to higher inflation. In this context, the benefits of a lean balance sheet reinforce other considerations, such as
the less predictable impact of balance sheet policies on economic activity and the additional complexity in
communication.

The choice of operating framework for interest rate policy, through which the central bank influences
short-term interest rates, helps determine the minimum size of the balance sheet. Regardless of the choice of
framework, cash with the public is purely demand-determined: the balance sheet cannot be any smaller.
Beyond that, the key difference is between scarce reserve systems (SRS) and (versions of) abundant reserve
systems (ARS).* An SRS ensures that banks’ reserve holdings are limited to settlement needs: the central bank
supplies that amount and, in the process, makes sure that there is an opportunity cost to holding reserves,
ie that the (overnight) rate is above the deposit facility rate — the rate the central bank pays on the reserves.
Additional requirements can increase the size of those holdings, such as minimum reserve requirements or
prudential liquidity requirements. By contrast, in an ARS the central bank supplies reserves in excess of
settlement needs, including the various requirements. As a result, bank holdings are remunerated at the
deposit facility rate and incur no opportunity cost, with the overnight rate being at, and often below, that on
the deposit facility. In this case, the size of reserve holdings can be very large.

The Great Financial Crisis (GFC) marked a big shift in frameworks. SRS were the rule pre-crisis, but many
central banks that engaged in large-scale balance sheet policies shifted to ARS thereafter (see below). There is,
however, no necessary link between the size of the central bank balance sheet and the operating system:
central banks can, and do, run SRS even when their balance sheets are very large. To do so, they simply need

BIS Annual Economic Report 2024 69



to finance the corresponding assets through instruments other than bank reserves, such as longer-term
deposits, securities, reverse repos or foreign exchange (FX) swaps. For instance, many emerging market economy
central banks with large balance sheets due to FX holdings still run SRS.

The choice hinges on differences in the cost-benefit analysis of the two systems.®

The central banks that adopted ARS in response to the GFC did so because they found it difficult to keep
control over short-term rates while providing the necessary liquidity to manage system stress. An ARS de facto
delinks the policy rate from the amount of bank reserves outstanding. Thereafter, they retained ARS for at
least three reasons. First, the system has proved capable of operating seamlessly at times of stress and in
normal times, easily accommodating large-scale asset purchases. Second, these central banks prefer to supply
banks with sufficient reserves for financial stability reasons, which they see as relieving pressure on the lender
and market-maker of last resort functions. Third, they often note that SRS are too hard to operate in the post-GFC
environment, thereby not guaranteeing the desired degree of control over the overnight rate. Examples of the
factors at play include greater unpredictability in the demand for bank reserves owing to changes in banks'’
liquidity management practices or supervisory requirements as well as greater interbank market fragmentation.

The central banks that have kept SRS have found that these systems deliver the desired results for them
even in the post-GFC environment. This suggests that the factors leading to the unpredictability of reserves
may to a considerable extent reflect features of the ARS themselves. For example, ARS inhibit interbank activity
by ensuring that banks have no need individually to resort to the market (Graph D1). Similarly, one reason for
the unpredictability in the demand for reserves may be that banks have no incentive to economise on those
holdings, given that they carry no opportunity cost. These central banks are also more concerned that inhibiting
interbank funding activity weakens the disciplinary role of the market and could paradoxically call for more,
not less, central bank support at times of stress, as the market no longer distributes reserves within the system.

Excess liquidity and the decline in interbank money market activity Graph D1
A. Federal Reserve B. Eurosystem
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Rhs: — Unsecured interbank volume (EFFR)* Rhs: — Unsecured interbank volume (EONIA)

— Secured volume for funding purposes (GC pooling)?
EFFR = effective federal funds rate; EONIA = euro overnight index average.

2 Start of reserve remuneration by the Federal Reserve, which marked the switch to a floor system (9 October 2008). © Convergence of
EONIA to the deposit facility rate, when excess reserves rose as a result of the Eurosystem’s public sector purchase programme (PSPP)
(16 March 2016).

L The market for the EFFR includes participants that are not eligible to receive interest on reserves. 2 GC pooling is a platform for trading
with price transparency on ECB-eligible collateral baskets provided by Clearstream (a subsidiary of Deutsche Borse).

Sources: Federal Reserve Bank of St Louis; Bloomberg; LSEG Datastream; BIS.

Even among the central banks currently operating ARS, a common challenge is how to reduce the size of
the reserves outstanding over time while still retaining control of short-term interest rates and meeting
financial stability objectives. Some have also taken steps to increase activity in the interbank market (eg through
tiered remuneration schemes).®

Balance sheet deployment in foreign currency differs from that in domestic currency in one critical
respect: the central bank does not issue the relevant currency. This has important implications for crisis
management and monetary policy implementation.
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For crisis management, the central bank must either borrow the foreign currency or have it in the first
place. Hence the precautionary role of foreign currency reserves. Borrowing in stress conditions can be hard,
especially if sovereign risk is a concern. Such precautionary needs set a floor for the size of the central bank’s
balance sheet for countries which need to support the financial system and domestic firms in foreign
currencies, especially if they do not have standing FX swap facilities with other central banks. While the
amounts involved will depend on the details of the foreign exchange regime, country-specific features and
the adequacy of multilateral and global safety net arrangements, they can be sizeable.

For monetary policy implementation, the key issue is the degree of reliance on FX intervention to
complement monetary policy. To the extent that such intervention evens out over business and financial
cycles, it should not, in principle, require a structural increase in the size of the central bank balance sheet over
time. Just as with domestic currency operations, however, unwelcome ratcheting effects could be present.

1 To be sure, market development may require the central bank to be an active participant in the corresponding market
segment, but this does not generally call for size. For instance, historically central banks have often acted as catalysts for
the development of specific market segments by being prepared to discount or lend against certain securities as
collateral. 2 For instance, central bank large-scale purchases of government debt amount to a debt management
operation. If, say, the central bank buys long-term government debt and replaces it with interest-bearing bank reserves, it
de facto increases the sensitivity of government debt to changes in interest rates: increases in the policy rate will feed
through to the government's fiscal position not through higher borrowing costs but through lower central bank
remittances. 3 See, for example, Borio (1995) and Duca-Radu and Testi (2021). “ For a more detailed description of the
difference between the two systems, see eg Borio et al (2024) and Afonso et al (2024). ° For different views on the pros
and cons of the two types of system, see eg Borio (2023), Hauser (2023) and Logan (2024). °© See, for example, Maechler
and Moser (2022) and Schnabel (2024).

Nimbleness also raises the question of the appropriate use of forward guidance.
Forward guidance does not constrain the ability to adjust to changing circumstances
when it simply provides information about the central bank’s reaction function.
Conditional forward guidance has this character. By contrast, when forward guidance
contains an element of perceived commitment to a particular policy path, a degree
of constraint is inevitable. Deviating from such a commitment can weaken credibility
and cause unwelcome market reactions.

This suggests limiting the use of forward guidance that contains elements of
commitment. It explains why central banks routinely stress conditionality when
communicating policy intentions. At the same time, experience shows that the
perceived unconditional element in forward guidance is generally greater than
intended. In part, this reflects financial market participants’ natural tendency to
translate conditions into points in calendar time — the basis for taking positions. Here,
too, realism in ambition can help, suggesting limiting the degree of ambition in the
deployment of the tool.

Complementary policies

Robustness, realism in ambition, safety margins and nimbleness are key for monetary
policy to maintain stability and retain trust. But, in the end, other policies need to play
their role, too. Otherwise, the trade-offs monetary policy faces become unmanageable.
Sustainable macroeconomic and financial stability will remain beyond reach if fiscal
expansions are disproportionate, the sustainability of fiscal positions is in doubt, or
prudential policies — both microprudential and macroprudential — fail to strengthen
the resilience of the financial system. There is a need for coherence across different
policies. Moreover, as discussed in detail in last year’s AER, ultimately a broad change
of mindset is called for to dispel a deeply rooted “growth illusion” — a de facto
excessive reliance on monetary and fiscal policy to drive growth. Only structural
policies designed to strengthen the supply side of the economy can deliver higher
sustainable growth.
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Conclusion

Monetary policy has faced historically severe tests since the GFC. And it has delivered.
This tumultuous period, as well as the deceptive tranquillity of the preceding Great
Moderation, provide a number of lessons. Some of these confirm previous widely
held beliefs; others nuance previous expectations; together, they help to better
understand monetary policy’s strengths and limitations. They can thus shed light on
the challenges central banks could face in the future and on how monetary policy
frameworks could be refined to address them most effectively.

Five lessons stand out. First, forceful monetary tightening can prevent inflation
from transitioning to a high-inflation regime. Even if central banks may be slow in
responding initially, they can succeed, provided they catch up quickly and display
the necessary determination to finish the job. Second, forceful action, notably the
deployment of the central bank balance sheet, can stabilise the financial system at
times of stress and prevent the economy from falling into a tailspin, thereby
eliminating a major source of deflationary pressures. Whenever the solvency of
borrowers, financial or non-financial, is threatened, this requires government
backstops. Third, exceptionally strong and prolonged monetary easing has
limitations: it exhibits diminishing returns, it cannot by itself fine-tune inflation in a
low-inflation regime, and it can generate unwelcome side effects. These include
weakening financial intermediation and inducing resource misallocations,
encouraging excessive risk-taking and the build-up of vulnerabilities, and raising
economic and political economy challenges for central banks as their balance sheets
balloon. Fourth, communication has become more complicated. This has reflected
the multiplicity of instruments, the failure to anticipate the surge in inflation and,
more generally, a growing expectations gap between what central banks can deliver
and what they are expected to deliver. Finally, the experience of EMEs, in particular,
has illustrated how the complementary deployment of FX intervention and
macroprudential tools can help improve the trade-off between price and financial
stability. Using the tools judiciously also requires a keen awareness of their limitations,
especially in the case of FX intervention.

In the years ahead monetary policy may well face an equally challenging
environment. The unsustainability of fiscal trajectories poses the biggest threat to
monetary and financial stability. And supply may not be as elastic as in the decades
preceding the pandemic due to changes in the degree of global integration,
demographics and climate change. The world could become more inflation-prone. At
the same time, a return to a world of more persistent disinflationary pressures cannot
be ruled out, especially if the wave of technological advances under way bears fruit
(Chapter 1lI).

Against this backdrop, it would be desirable for monetary policy frameworks to
pay particular attention to four aspects: robustness, realism in ambition, safety
margins and nimbleness. Together, they can reduce the risk that monetary policy, just
as fiscal policy, is relied upon excessively to drive growth — a growth illusion. All this
means focusing on maintaining inflation within the region of price stability while
safeguarding financial stability. This calls for forceful responses when a transition to a
high-inflation regime threatens and greater tolerance for modest, even if persistent,
shortfalls of inflation from narrowly defined targets. It means seeking to put in place
policies that retain policy room for manoeuvre over successive business and financial
cycles. It means putting a premium on exit strategies from extreme policy settings
designed to stabilise the economy and on keeping balance sheets as small and
riskless as possible, subject to effectively fulfilling mandates. It means avoiding
overreliance on approaches that may unduly hinder flexibility, such as variants of
forward guidance, critical dependencies on unobservable and highly model-specific

72 BIS Annual Economic Report 2024



concepts, or frameworks designed for seemingly invariant economic environments.
It means working hard through communication to close the expectations gap. And it
means retaining institutional arrangements that shield the central bank from political
economy pressures which make it difficult to address tough intertemporal trade-offs,
be these linked to inflation or the build-up of financial imbalances.

In the end, though, the trade-offs that monetary policy faces can become
unmanageable absent more holistic and coherent policy frameworks in which other
policies — prudential, fiscal or structural — play their part. Indeed, the growth illusion
cannot be finally dispelled without a keener recognition that only structural policies
can deliver higher sustainable growth.
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reflecting at least in part the effects of monetary and fiscal stimulus.

See BIS (2022) and Carstens (2022).
See Amatyakul et al (2023) and De Fiore et al (2023).

See BIS (2009, 2020) for a detailed analysis of the emergency measures deployed
during the GFC and the Covid-19 crisis, respectively.

See eg Gagnon et al (2011), Joyce et al (2011), Krishnamurthy and Vissing-Jorgensen
(2011), Bauer and Neely (2014), Neely (2015), Swanson (2015) and Altavilla et al
(2021).

See CGFS (2020) for a comprehensive account of the role of the US dollar from
an international perspective.

For the impact of swap lines during the GFC, see eg Baba and Packer (2009) and
McGuire and von Peter (2009).

For the impact of swap lines on financial markets and cross-border flows during
the Covid-19 crisis, see eg Avdjiev et al (2020), Eren et al (2020) and Aldasoro et
al (2020). See also Bahaj and Reis (2022) for a theoretical and empirical analysis
of international lender of last resort policies through swap lines.

See Eren and Wooldridge (2021), Aramonte et al (2022) and FSB (2022).

See BIS (2020) for a detailed account of the evolution of central bank lender of
last resort policies into market-maker or buyer of last resort. See also Markets
Committee (2022a) and CGFS (2023) for a related discussion.

See Arslan et al (2020).

See BIS (2009) and Alberola-lla et al (2020) for a detailed account of fiscal
policies during the GFC and the Covid-19 crisis, respectively.

See BIS (2023) for a detailed analysis of interlinkages between monetary and
fiscal policies.

See Acharya et al (2023) for suggestive evidence on higher liquidity risks at
commercial bank balance sheets in response to central bank balance sheet

expansions.

See eg Bernanke (2002).

BIS Annual Economic Report 2024



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31
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Forward guidance can be distinguished along two dimensions. One relates to
the period or circumstances under which the guidance applies. Specifically,
forward guidance could apply to a particular period of time (“calendar-based”)
or be made conditional on economic developments ("state-contingent”). A
second characteristic relates to the nature of the guidance, whether it provides
specific numerical values (“quantitative”) or is expressed in vaguer terms
("qualitative”). See Filardo and Hofmann (2014) and Borio and Zabai (2016) for
detailed discussions.

See BIS (2021).

For a related analysis reviewing economic forecasting at the Bank of England,
see Bernanke (2024).

See Blinder et al (2024) for a review of the literature on central bank
communication with the pubilic.

For evidence of the link between global financial conditions and capital flows to
EMEs, see eg Ahmed and Zlate (2014) and Brauning and Ivashina (2020). For
evidence about the role of macroprudential regulation in dampening the impact
of global financial shocks on EMEs, see Branddo-Marques et al (2021), Gelos et
al (2022) and Bergant et al (2023).

See BIS (2019) for a detailed discussion of monetary policy frameworks in EMEs
and their evolution.

FX interventions can also affect the exchange rate through signalling and
portfolio rebalancing channels. For a survey of the early literature, see Sarno
and Taylor (2001). For recent theoretical contributions, see Gabaix and Maggiori
(2015) and Cavallino (2019).

See eg Frankel (2019).

The financial channel of the exchange rate operates through the balance sheets
of domestic borrowers borrowing foreign currency debt (original sin) and
foreign lenders lending in local currency (original sin redux) (see Carstens and
Shin (2019)). In both cases, currency appreciation embellishes balance sheets
and enables greater borrowing or lending, which in turn reinforce currency
appreciation (Hofmann et al (2020)). FX purchases depreciating the currency can
therefore break this circle. The sterilisation leg of FX intervention can further
mute credit expansion if banks are balance sheet constrained (Chang (2018)).
See Hofmann et al (2019) for a simple model featuring both channels, and
supportive evidence based on Colombian micro data.

The choice of FX intervention instruments and tactics depends on fundamental
assessments of the benefits and costs of intervention, the specific objective and
market conditions. For a more detailed discussion, see eg Patel and Cavallino
(2019), BIS (2019), Adler et al (2021) and Markets Committee (2022b).

More generally, Blanchard et al (2015) find that FX intervention mitigates the
impact of shifts in global capital flows on the economy.

See BIS (2023).
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4 In this vein, survey evidence suggests that high public debt increases household
inflation expectations, especially among people that have less confidence in the
central bank’s determination to fight inflation (Grigoli and Sandri (2023)).

4 For an in-depth analysis of the effects of monetary policy on inequality, see BIS
(2021).

4 |n addition, the concerns with the output costs of periods of falling goods and
services prices (“deflation”) may be overstated. The historical record points to
only a weak association, presumably because of the relevance of benign supply
factors. The link derives largely from the unique experience of the Great
Depression (Goodhart and Hofmann (2007) and Borio et al (2015)). By contrast,
the evidence suggests a closer link with asset price deflations, especially
property price ones, which can go hand in hand with financial crises. See also
Feldstein (2015) and Rajan (2015) who refer to the "deflation bogeyman”.
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Technical annex

Graph 1: Medians across AT, AU, BE, CA, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, JP, LU,
NL, NO, NZ, PT, SE and US. Aggregates are computed using a smaller set of economies
when data are not available. For inflation and policy rates, latest available for 2024.

Graph 1.B: The real policy rate is calculated by adjusting the nominal rate for inflation.

Graph 2: The lending corresponds to outstanding repos for the Federal Reserve and
the Eurosystem; for the Federal Reserve, additionally, it includes term auction
facilities, other loans and net portfolio holdings of the Commercial Paper Funding
Facility; for the Bank of Japan, it consists of receivables under resale agreements and
loans excluding those to the Deposit Insurance Corporation of Japan; for the Bank of
England, short-term lending with one-week and other maturities within the
maintenance period, as well as longer-term lending from fine-tuning repo operations,
are included. For the Federal Reserve, securities include the face value of US Treasury
securities, mortgage-backed securities and agency debt held outright; for the Bank
of Japan, it corresponds to Japanese government and corporate bonds; and for the
Bank of England, proceeds from gilt holdings of the Asset Purchase Facility. For the
Eurosystem, it includes holdings of securities for monetary policy operations.

Graphs 3.A and 3.C: Asian EMEs = CN, HK, ID, IN, KR, MY, PH, SG, TH and VN; Latin
America = AR, BR, CL, CO, MX and PE.

Graph 3.A: Median annual inflation across economies within each region, simple
average for each period. Identification and classification of crises are based on Laeven
and Valencia (2020). Crises include currency crises, sovereign debt crises, sovereign
debt restructuring and systemic banking crises.

Graph 3.B: EMEs = BR, CL, CO, CZ, HU, ID, IN, KR, MX, PE, PH, PL, RU, TH, TR and ZA.
The sample covers inflation targeting economies only. Net capital inflow is the sum
of direct, portfolio and other investments, excluding reserves and related items.

Graph 3.C: For the FX reserves, EA consolidated values are reported; for the
macroprudential policies, EA member states’ values are reported. Other EMEs = AE,
CZ, DZ, HU, IL, KW, MA, PL, RO, RU, SA, TR and ZA. EMEs = Asian EMEs + Latin America
+ other EMEs.

Graph 4.A: The sample covers AU, BE, CA, DE, DK, ES, FR, GB, IE, IT, JP, NL, SE and US;
from Q1 1960 to Q3 2023, subject to data availability. Sensitivity of wages to prices
estimates are computed at quarterly frequency based on a wage equation, in which
nominal wage growth at time t + 4 is regressed on inflation and its interaction with
the high-inflation regime dummy as well as on the unemployment gap, productivity
growth at time t and country and time fixed effects. High- and low-inflation regime
estimates are computed for pre- and post-1990, respectively. Sensitivity of prices to
wages estimates are computed at quarterly frequency based on a wage equation, in
which inflation at time t + 4 is regressed on nominal wage growth and its interaction
with the high-inflation regime dummy as well as on the unemployment gap and
productivity growth at time t and country and time fixed effects. High-inflation
regime is defined as the periods in which the eight-quarter moving median of past
core inflation is above 5%.

78 BIS Annual Economic Report 2024



Graph 4.B: Similarity index based on Mink et al (2007), modified by adding one so
that it lies in the range between zero and one. The reference rate used in the
computation of the similarity index is the unweighted cross-sectional median of
sectoral prices. The sample covers AEs = AT, BE, CA, CH, DE, DK, ES, FI, FR, GB, IE, IT,
JR NL, NO, PT, SE and US; EMEs = BR, CL, CO, CZ, HU, KR, MX, PE, PL, RO, SG and TR
for the period from January 1950 to April 2024, subject to data availability. Twelve-
month headline inflation is shown on a logarithmic scale. Total number of sectors
per economy range from 11 to 205.

Graph 5.A: The model is calibrated on US data, see Hofmann et al (2021) for details.
The shock is a 3 percentage point increase in inflation with persistence of 0.6. With
monetary tightening, monetary policy follows a standard inertial Taylor rule, and
without tightening, the monetary policy rates stay unchanged.

Graph 5.B: Simple average across AT, AU, BE, CA, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT,
JP LU, NL, NO, NZ, PT, SE and US. The starting dates of the inflation surges are
January 1973 and July 2021.

Graph 6.A: For sovereign CDS, simple average across AU, CA, CH, DE, DK, ES, FR, GB,
IT, JA, NO, NZ and US. For bank CDS, simple average across an unbalanced sample of
82 banks in the same sample of economies. CDS with maturity of five years, priced in
US dollars, subject to data availability. VIX = Chicago Board Options Exchange (CBOE)
Volatility Index.

Graph 6.B: Libor = London interbank offered rate.

Graph 7.A: Libor = London interbank offered rate. OIS = overnight indexed swap.
Al/P1 CP = highest-rated commercial papers with a maturity of less than 270 days.
T-bill = Treasury bill. Announcements = 7 October 2008 for GFC (the establishment
of the Commercial Paper Funding Facility) and 23 March 2020 for Covid-19 (Federal
Reserve announcement of extensive new measures).

Graph 7.B: High-yield (HY) and investment grade (IG) refer to ICE BofA option-adjusted
corporate bond spreads. Italy and Spain sovereign spread over 10-year German
sovereign yields.

Graph 7.C: Responses to EME central banks’ bond purchase announcements in 2020
calculated as the cumulative changes relative to the day prior to the announcement.
Simple average of the responses for announcements that did not coincide with interest
rate changes in CL, CO, ID, IN, KR, PH, TH, TR and ZA. See Arslan et al (2023) for details.

Graph 8: The sample covers AU, BE, CA, CH, DE, DK, ES, Fl, FR, GB, IE, IT, JB NL, NO,
NZ, SE and US for the period between Q1 1985 and Q4 2019. Threshold for the low
interest rate regime is 2.25%, chosen to maximise empirical fit using grid-search
procedures. Derived using a non-linear empirical model based on the local projection
method to estimate the interest elasticity of aggregate demand. The model includes
control variables: CPI, exchange rates, stock prices, real house prices, long-term interest
rates and household debt ratios. Non-linearity is introduced through indicator variables
differentiating between high and low interest rate regimes, high- and low-debt
regimes, and expansionary and recessionary regimes. An economy is classified as
being in a high-debt regime when its credit gap is in the top 25th percentile of its
distribution. Classification of downturn is based on the recession dates identified by
the OECD. See Ahmed et al (2024) for details.
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Graph 9: Based on the US price index of personal consumption expenditures (PCE)
data. The common inflation component in panels A and B is defined as the first
principal component of monthly log changes of 131 PCE categories. The share of
variance explained by the common component in panel A is estimated over a 15-year
moving window. The sample used in estimations in panels B and C covers data from
July 1992 to December 2019. The idiosyncratic component of sectoral log price
changes in panel C corresponds to the residuals from the regression of monthly
sector-specific log price changes on the common component. Panel C shows the
proportion of price decreases that are statistically significant at the 5% level. See
Borio et al (2023) for details.

Graph 10.A: The sample covers 3,520 banks in AT, AU, BE, BR, CH, CN, CZ, DE, DK, ES,
FI, FR, GB, HK, HU, IN, IT, JB, KR, MX, NL, NO, PH, PL, RO, RU, SE, SG, TH, TR, US and ZA.

Graph 10.B: The sample covers 13 large life insurance companies (ICs) in CA, CH, FR,
GB, JP, NL and US. For excess return, asset-weighted average of cumulative equity
returns relative to the domestic stock market since 6 January 2014. Average
government bond yield is the asset-weighted average of the 10-year government
bond yields prevailing in the home jurisdictions of the ICs.

Graph 10.C: The sample covers AU, BE, CA, CH, DE, DK, ES, FR, GB, IT, JP, NL, SE and
US. A firm is classified as a zombie if the following conditions are met over two years:
(i) earnings before interest and taxes (EBIT) is less than interest payments and (ii) the
ratio of the market value of its assets to replacement cost (Tobin’s q) is below the
median within its sector. To exit from the zombie status, a firm needs to have an EBIT
greater than interest payments or a Tobin’s q above the median for two consecutive
years before it is declassified from the status. The nominal policy rate is the simple
average across the sample economies.

Graph 11: Projections are based on exit plans announced up to May 2024. For the
Bank of England, Federal Reserve and Sveriges Riksbank, projections assume a
reduction in assets of respectively GBP 100 billion per year (GBP 8.33 billion per
month), USD 60 billion per month and SEK 6.5 billion per month. For the Reserve Bank
of Australia and Bank of Canada, projections assume no reinvestment of maturing
securities. For the Eurosystem, the projection assumes no reinvestment of maturing
securities of the asset purchase programme (APP), a reduction in assets of EUR 7.5
billion per month of the pandemic emergency purchase programme (PEPP) and
considers maturing open market operations.

Graph 12.A: EMBI = JPMorgan Emerging Markets Bond Index Global, yield to maturity.

Graph 12.B: Actual headline inflation less one-year-ahead (or closest) inflation forecast
of the respective central bank. For the Federal Reserve, midpoint of the central
tendency for the personal consumption expenditures inflation rate in the Federal
Open Market Committee’'s summary of economic projections. For the ECB, Eurosystem
and ECB staff macroeconomic projections for the harmonised index of consumer
prices (HICP). For the Bank of England, the Monetary Policy Committee’s median CPI
inflation projection assuming that rates will follow the market expectation of interest
rates.
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Graph 12.C: All speeches of central bankers mentioning the keyword "inequality”
expressed as a share of all central bankers’ speeches in the BIS database
(www.bis.org/cbspeeches/index.htm). Only selected speeches in English and, for the
United States, only speeches by members of the Board of Governors of the Federal
Reserve System and the Federal Reserve Bank of New York are included in the
database.

Graph 13.A: The sample covers AR, BR, CL, CN, CO, CZ, HU, ID, IN, KR, MX, MY, PE,
PH, PL, RU, SG, TH, TR, TW and ZA. For the taper tantrum, FX reserves as of 2012 and
depreciation against the US dollar from Q1 2013 to Q4 2015; for Covid-19, reserves
as of 2019 and depreciation from January to March 2020; and for the inflation surge,
reserves as of Q2 2021 and depreciation against the US dollar from Q3 2021 to Q2
2022.

Graph 13.B: FX purchase: change of FX reserve as a percentage of nominal GDP in
US dollars; capital inflow: net capital flows as a percentage of nominal GDP in US dollars;
exchange rate appreciation: log change in bilateral FX rate against the US dollar. The
sample covers BR, CL, CN, CO, CZ, HK, HU, ID, IN, KR, MX, MY, PE, PH, PL, RU, SG, TH,
TR and ZA from Q3 2000 to Q1 2024. The control variables comprise the lagged
dependent variables, the short-term interest rate spread against the US equivalent,
the log change in the Chicago Board Options Exchange Volatility Index (VIX) and the
Commodity Research Bureau (CRB) commodity price index, dummy for the Great
Financial Crisis and country fixed effects.

Graph 14: The sample covers 157 monetary tightening episodes for AT, AU, BE, CA,
CH, CL, CO, CZ, DE, DK, ES, FI, FR, GB, GR, HK, HU, IL, IN, IS, IT, JB, KR, LU, LV, MX, NL,
NO, NZ, PE, PL, PT, RO, SK, TH, TW and US. Capital measures include prudential
measures taken to strengthen banks' capital positions, such as minimum capital
ratios, adjustments in risk weights and limits on bank leverage. See Boissay et al
(2023) for details.

Graph 15: The sample covers AEs = AT, BE, DE, ES, Fl, FR, GB, IE, IT, JP, NL, PT and US.
EMEs = AR, BR, CL, CN, CO, CZ, HU, ID, IL, IN, KR, MX, PL and ZA. Aggregates are
computed using a smaller set of economies when data are not available.

Graphs 15.A and 15.B: Projections assume an interest rate growth differential equal
to —1%; constant primary fiscal deficit as a percentage of GDP as of 2023; and
increases in pension and healthcare spending based on IMF projections for 2030 and
2050. Simple average across economies.

Graph 15.C: Median across economies. Counterfactuals are computed by multiplying

end-2023 public debt-to-GDP ratios by the average of short- and long-term interest
rates.
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