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KEY TAKEAWAYS

Insufficient action to limit climate change
The costs of runaway climate change are much higher
than those of limiting it. Despite this, we still do not see
the political action and coordination — globally — that
is required to curb climate change.
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Climate change is a threat to price stability
Climate change will have monetary consequences and
seems to be incompatible with price stability. The economic damage of climate change can be of the order
of magnitude of the most disruptive and damaging wars.
These were periods of high, or even hyperinflation in
some countries.
Preventing climate change is within
the central bank mandate
Such severe monetary consequences mean central bankers
have a duty to act. To help prevent climate change, as
this is a prerequisite for price stability in the medium to
long term. Other reasons for monetary policymakers to
act are the climate risks that a central bank wants its
balance sheet protected from and the secondary
objectives that most central banks have, among which
environmental protection.

Sustainable Finance Lab

Central bankers are uniquely positioned to
contribute to mitigating climate change
Monetary policymakers are uniquely positioned to support
the necessary long-term climate mitigation efforts of
governments. They have a long history of international
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cooperation, have closely aligned mandates and have
much longer tenures than their respective governments.
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Central banks have performed similar
tasks successfully in the past
Central bankers, historically, have been instrumental in
co-financing economic development efforts of a similar
scale and time span as the climate mitigation challenge.
For example, in the USA during the New Deal and in
many countries after World War II. Monetary support
for such reconstruction and industrialization efforts have
not led to excessively high inflation.
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Central banks need to formulate
a common long-term strategy
In response to the recent and current economic crisis
central banks have adopted new forms of unconventional
monetary policy. These should specifically support
investments in the global energy transition. The energy
transition however, will not be realized during one economic downturn. For that reason, in support of government
policies, monetary policymakers should formulate a
common long-term global strategy to avoid a runaway
climate change that could place price stability out of
reach. They need to explore every avenue available to
reach the related objectives of stable prices and a stable
global climate.
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SUMMARY

The monetary response to climate change:
a historical perspective
Climate change impacts the global economy and will do so increasingly
in the years ahead. Central bankers agree that both physical risks of
climate change and energy transition risks are material to the stability
of financial institutions and the wider financial system. That said, climate
change has not, so far, been taken into account in setting the monetary
policies of Western central banks. That may change this year at the
European Central Bank (ECB) as its current monetary Strategy Review
has established a working stream on climate. ECB president Lagarde
stated that she wants “to explore every avenue available in order to
combat climate change”.
This paper contributes to that exploration by discussing the historical
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role of monetary policy in society. We do this to establish which lessons
can be learnt in determining an appropriate response to the challenges
of climate change. We discuss how, throughout history, thinking has
developed about what central banks are and what they should do:
what aims they have had and which instruments they have used to
pursue these aims. We look in particular at periods of turmoil and
crisis: wars, epidemics, natural disasters, as well as financial and
economic crises. We discuss how the challenges of climate change
compare, and which monetary policy responses may be warranted.
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The twin objectives of central banks
Although the term ‘central bank’ was coined only in the 19th century,
and the oldest central banks still in operation were only created in the
late 17th century, (semi-)public institutions have been performing roles
we now associate with central banking from the moment larger civilizations came into existence. Two objectives can be identified that such
institutions have been expected to realize:
1. E
 nsuring there is enough currency to serve society’s needs;
2. Protecting the stability of the currency and, increasingly,
the wider financial and economic system.
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Providing the currency
Most central banks were founded primarily for the first reason, as
‘banks of issue’: to provide the sovereign with financial means beyond
borrowing and taxation. Often this was for the purpose of war, as when
the Bank of England helped finance war against France in the late 17th
century. Central banks have also helped to overcome natural disasters,
as the Bank of Japan did after the 2011 Great East Japan Earthquake
and tsunami. Most recently we have seen how central banks in many
countries helped in funding support measures during the lockdowns
due to Covid-19.
Stabilizing the currency
Central banks’ second objective is guarding the stability of the currency.
Price stability, however, requires financial and economic stability. This
has led central banks to expand their activities beyond the mere monetary sphere, to enabling real world economic changes. Central banks
are now the ‘lender of last resort’, the backstop of banks and, increasingly,
other financial institutions. The Bank of England has assumed this role
during the crises that plagued the financial system almost every decade
from 1760 onwards.

8

After WWII the stabilizing role of central banks in most countries
extended to the whole economy. They were given the tasks of economic
development and maintaining full employment. These efforts have
mostly yielded economies with strong growth, full employment and
only moderate inflation.
In more recent times, central banks have used their money creating
powers to stabilize the global financial system through a series of
‘quantitative easing’ programs. Fierce discussions have arisen over
the legality of these measures — especially in relation to the ECB.
The European Court of Justice, however, concluded that the ECB’s
purchasing program “does not go manifestly beyond what is necessary
to achieve the objectives it pursues” (Court of Justice of the European
Union, 2015).

Sustainable Finance Lab

The monetary challenge of climate change
The economic costs of climate warming beyond two degrees can be
tens of percentage points of national income. The two world wars are
among the few recorded historical events that had a similar global
impact. Both were followed by periods of high and hyperinflation.
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So, if safeguarding price stability is the primary objective, limiting
climate change would be a necessary precondition.
The costs of runaway climate change are much higher than the costs
of mitigating climate change (estimated at 1-3 percent of global GDP).
While substantial, the costs of mitigation are manageable. Both the
scale and time span of mitigation are comparable to the development
and reconstruction co-financed by central banks, supported through
monetary policies before and after World War II.
Despite international agreements on climate change, political action to
limit climate change is insufficient. It requires international coordination between countries with widely differing financial means and
climate vulnerabilities. Unlike in a war, there is no clear enemy in sight.
Unlike in a natural disaster, the damage done is not (yet) clearly visible.
When a ‘Pearl Harbor moment’ arrives and galvanizes the political will
to act, it may be too late.
Monetary policymakers are particularly well positioned to play a more
active role in limiting climate change, supporting government policies
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in this field. They have long and intensive histories of global cooperation.
Central bank mandates are much more aligned than the mandates of
their governments. And central bankers have much longer tenures than
politicians. Importantly, central banks also have unique and powerful
instruments to support economic and financial development. Instruments
that historically have been used for the common good when needed.
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Towards a common long-term strategy
Central banks are currently exploring and using new forms of monetaryfiscal coordination. These need to be focused more specifically on
supporting the global energy transition to curb climate change. Energy
transition will not be realized during one economic downturn — that
takes longer. For that reason, and to support government efforts,
monetary policymakers need to formulate a common long-term global
strategy to mitigate climate change and avoid runaway climate change
where price stability may no longer be within reach. Throughout
history central banks have gone ‘every avenue available’ to help
societies meet the challenges of their times. Now, central banks need to
agree on a common course to safeguard the closely related objectives
of stable prices and a stable global climate.
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1.
INTRODUCTION
Climate change and monetary policy
There will be no ‘business as usual’ scenario for the global economy in the coming
decades. Either the average global temperature will exceed the threshold of one
and a half to two degrees Celsius, or the economy will be fundamentally reorganized
in order to prevent this from happening. Both scenarios will have profound
consequences for the economy, and therefore, for financiers (IPCC, 2018a; Taskforce
on Climate-related Financial Disclosures [TCFD], 2018). These scenarios provide
opportunities as well as risks, with the overall costs to the economy being much
higher in scenarios where climate change exceeds two degrees (Netherlands
Environmental Assessment Agency [PBL], 2014; Stern, 2007).
Central bankers agree that both the physical risks of climate change and energy
transition risks are material to the stability of financial institutions and the wider
financial system (Network for Greening the Financial System [NGFS], 2019).
However, despite initial explorations of the topic, climate change so far has not
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been taken into account in the monetary policies of Western central banks
(Bolton et al. 2020; Cœuré, 2018; Krogstrup & Oman, 2019; NGFS 2020a).

What does history teach monetary policymakers
about climate change?
In this paper we place the role of monetary policy in addressing climate change
in an historical perspective: what lessons can be drawn from the history of central
banking in order to determine an appropriate monetary response to the challenges
of climate change? We discuss how throughout history, thinking has developed
about what central banks are and what they should do, what aims they have had
and how their instruments have evolved. For this, we look in particular at periods
of turmoil and crisis. We then discuss how the challenges that climate change poses
relate to these, and hence which monetary policy responses may be warranted.

Structure of the paper
We start in chapter two with a general discussion of the nature and origins of
central banks. Chapter three looks at the primary role of the oldest central banks:
ensuring there is enough money to serve society’s needs, especially in times of
fiscal emergency spending, such as war and natural disaster. After that, in chapter
Sustainable Finance Lab

four, we discuss the other role of central banks: as stabilizers of the currency and
the wider financial system and economy. Then, in chapter five, we discuss climate
change and its economic and financial impact. We will compare these to the historical
challenges discussed before. Finally, based on this discussion, we will draw lessons
for an appropriate monetary policy response to climate change.
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2.
THE NATURE
AND ORIGIN OF
CENTRAL BANKS
Even though the term ‘central bank’ was coined only in the 19th century, and the
oldest central banks still in operation today were created in the late 17th century.
(Semi-)public institutions have been performing roles we now associate with central
banking from the moment that larger civilizations came into existence.

The nature of central banks
Modern definitions of a central bank emphasize either their specific objectives,
such as controlling the money supply and price stability, or refer to its specific
instruments, in particular its privileged status such as having the monopoly on
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issuing (paper) money, setting reserve requirements for commercial banks and
acting as the ‘lender of last resort’ to financial institutions (Bindseil, 2019;
Epstein, 2009; Goodhart, 1991). However, neither all of these objectives of modern
central banks nor their instruments were fully present when they were founded.
The mandates of central banks, the goals they are expected to achieve and the
instruments at their disposal, vary between monetary blocks even today, and are
still constantly challenged and changed (Goodhart, 2011).
Broadly speaking, two overall objectives can be identified that all central banks
currently, and historically, have been expected to realize:
1. Ensuring there is enough currency to serve society’s needs, and
2. Protecting the stability of the currency and, increasingly, the stability of
the wider financial and economic system.
These objectives are not mutually exclusive; rather, they depend upon each
other. Without money there is nothing to stabilize, and without stability of the
currency, there will be no demand for it. But there are also trade-offs. Creating
more money than the economy can digest will, all else being equal, lead to price

Sustainable Finance Lab

rises, and hence, loss of value of the currency. On the other hand, too little money
hurts the economy, as valuable transactions cannot take place.
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The origin of central banks
The oldest central banks still in operation emerged in the late 17th century. The
Swedish Riksbank was founded in 1668 and the Bank of England (BoE) in 1694.
However, these were not the first financial institutions granted special privileges
by the government offering the public a medium of exchange, controlling the
money supply and acting as an emergency lender to other financial institutions.
In what is called the cradle of civilization, the Fertile Crescent in the Middle East,
where settled farming first began to emerge, clay tablets have been found dating
from 3100 BC that are thought to have been used by traders for making payments
(Tymoigne & Wray, 2006). These tablets derived their value from the promise
that they would be exchanged for a specified amount of corn, grain or maize
— staples stocked at the temple where the clay tablet had been issued (Tymoigne
& Wray, 2006). Already here, in the role of the temple as the issuer of the medium
of exchange, the importance of a trusted ‘public’ institution backing the means
of payment becomes clear. A similar link is seen in the first coins such as the
Lydia lion and the Aeginan turtle (see box).

Of lions and turtles
The Lydian Lion was first issued around 610 BC in what is now Turkey.
The coins bear the roaring lion that was the symbol of the Lydian kings

13

(Robinson, 1951). Within decades, on the Greek island of Aegina, the
first European coin was minted. The seafaring people of Aegina chose
the turtle as their coinage symbol, very likely because it was the symbol
of Aphrodite, whose temple stood on the island (Poole et al., 1888, p lxv).
Some scholars believe that the money was originally issued by the Temple
of Aphrodite (Poole et al., 1888, p. lxvi).

Whereas systems of mutual credit have always existed in smaller communities
(Graeber, 2014) for trading over larger distances with less well-known counterparties, money issued by a public institution (or at least an institution with some
sort of public backing) has usually been preferred. The advantage of publicly
backed currencies over private currencies are that, whereas a company or individual
can disappear or default, a country cannot.
The history of modern banking started in Italy. In 1157 the Bank of Venice was
the first bank in Europe established with a guarantee from the State (Bindseil,
2019). It was set up to finance the Crusade of Pope Urban the Second. The bank
ceased its operations during the French invasion of 1797 (Thomas, 1828). The
Sustainable Finance Lab

Italian town of Florence set the modern norm for coins, with the Florentine florin
that was struck from 1252 to 1533 (Spufford, 1989). Through the many branches
across Europe of Florentine banks, the florin became the dominant trade coin of
Western Europe for large-scale transactions, replacing silver bars (Spufford, 1989).
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The next step in the development of central banking was taken in 1609 when the
Amsterdam Exchange Bank (see box) was established and vouched for by the
city of Amsterdam. It was able to regulate the value of the paper notes that it
issued, which allowed it to perform what we now call ‘open market operations’.
In the 18th century it developed further facilities that we traditionally associate
with modern central banking. For instance, in the financial crises in 1763 and 1773,
it managed to coordinate the financial system and provide emergency financing
for failing banks (Bindseil, 2019; Westerhuis & van Zanden, 2018).

The Amsterdam Exchange Bank
The Amsterdam Exchange Bank accepted all coins in circulation and in
return provided paper receipts, enabling giro transactions to any entity
with an account at the bank. The Dutch guilder was very stable due to the
interventions of the Amsterdam Exchange Bank, with an average annual
inflation of 0.37 percent over its 190 years in existence (Westerhuis & van
Zanden, 2018). The ultimate demise of the bank came when France took
power over Amsterdam and opened the books of the Bank from 1794
onwards. The French revealed that the Exchange bank was secretly lending
to the government and the Dutch East India Company (VOC). In the
1780s, when the VOC suffered greatly as a result of the Fourth British–
Dutch war, loans from the Exchange Bank made it possible to keep the
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company afloat. This revelation resulted in distrust by the merchant class
who consequently withdrew their funds. The bank was subsequently
liquidated by the city government in 1821 (Westerhuis & van Zanden,
2018).

The last (mis)step before the creation of the oldest still functioning central bank
was the Stockholms Banco. After over issuance of banknotes of this bank (see
box) the Riksdag, the Swedish Parliament, took matters into its own hands and
created the Riksbank, which was not allowed to issue notes and obliged to lend
only against safe collateral (Fregert, 2018; Goodhart, 1991).

Inspiration for the oldest central bank:
The over-issuance of banknotes
Stockholms Banco, founded in 1657, took its design principle from the
Amsterdam Exchange and Lending Bank. It was also the first European
bank to have printed paper banknotes (Edvinsson, Jacobson, and
Waldenström, 2018). The Stockholms Banco was a private institution
Sustainable Finance Lab

that promised half of the bank’s profits to the Crown. The main difference
between it and the Amsterdam Bank was that the Stockholms Banco’s
subdivisions worked together legally (Fregert, 2018). Stockholms Banco
collapsed after only eight years in 1666 due to over-issuance of notes
(Fregert, 2018; Goodhart, 1991).
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3.
FINANCIERS
OF EMERGENCY
RESPONSES
Most central banks were founded as ‘banks of issue’, to provide the sovereign or
government with financial means not achievable through borrowing or taxation.
In this chapter, we discuss this role of central banks over the last several centuries,
specifically with regard to their role in financing war efforts and in the aftermath
of natural disasters.

Children of war 1668–1900
In general, there are three ways wars can be financed: by taxation, by borrowing
(foreign or domestic), or by money creation (printing money) (Cappella, 2012).
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All of these options have their advantages and drawbacks. Taxation has a high
political cost; it is unpopular among citizens. It is also slow, which is a setback in
a war, when finances need to be raised quickly. Borrowing is usually quicker.
Money creation is the fastest of the three. Also, it is politically more acceptable,
as its costs are usually opaque to citizens. Money creation, however, may also be
inflationary and, thus, economically costly (Rockoff, 2014). In general, the more
support a war has from the public, the larger the willingness to accept tax rises
and to buy war bonds (Zielinski, 2018).
Financing war efforts has historically been an important reason to set up an
institution that could issue money. In that sense one could say that central banks
are the ‘children of war’. These were, therefore, initially called ‘banks of issue’
(Bordo & Siklos, 2018). In Europe several central banks were formed during or in
the aftermath of the Napoleonic wars (1803-1815). The Bank of Japan (BoJ) was
formed after the Meiji Restoration of 1868 (Edvinsson, Jacobson & Waldenström,
2018; Goodhart, 1991). Even central banks established with an explicit aim not
to finance war efforts have succumbed under pressure to do so, such as the
aforementioned Swedish Riksbank (see box).

Sustainable Finance Lab
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Riksbank forced to finance war
In order not to repeat the mistakes of the Stockholms Banco, the Riksbank
was taken under the protection of Parliament and given a high degree of
independence. It was, however, not long before the Riskbank’s charter
was broken and it was forced to lend to King Karl XI, for his war efforts
against Denmark (1674-1679) and again after that to his successor for
the Great Nordic War (1701-1718) (Fregert, 2018). The following decades
were marked by more strength of Parliament and a corresponding increase
in independence of the Riksbank. However, when King Gustav III staged
a coup d’état in 1772, the Bank was brought under his control and the
government debt was written off (Fregert, 2018).

The history of the world’s second oldest central bank is even more directly linked
with the need for fiscal emergency spending. The Bank of England was founded
in 1694 as a result of the deteriorating state of government coffers during the
Nine Years War with France (1688–1697) (Elgie & Thompson, 1998; Goodhart,
2018). For the first decades, the BoE was given a relatively free reign selecting
its own Governor and Directors (Elgie & Thompson, 1998). However, in the wake
of the Napoleonic Wars in 1797 the Bank was forced to suspend the convertibility
between gold and sterling because of excessive government borrowing to fund

16

the war (Elgie & Thompson, 1998).
Monetary financing was also used by the American colonists in their war of independence of 1775-1783. Domestic borrowing from rich individuals, and some
foreign assistance from England’s foes, such as France, proved to be insufficient.
Taxation was not possible as the Continental Congress had no authority to tax.
The only remaining source of finance was printing money, the so-called Continentals
(Rockoff, 2014). Continentals were not simple fiat currency, but zero-coupon
bonds. It is estimated that “77% of the expenditures of the Continental Congress
were financed by issuing continental dollars” in the period 1775-1779 (Rockoff,
2014). This led to high inflation and depreciation of the currency against gold. At
its highest, inflation was just below 50 percent on a monthly basis (Baack, 2008).
Monetary financing does not always need to result in such high inflation. During
the United States (US) Civil War (1861-1865) both North and South resorted to
monetary financing of their war efforts. Due to the lack of a central bank, the
Treasury in both regions issued new money itself (Zarlenga, 2002). Whereas in
the South this led to runaway inflation, with prices increasing 28 times between
January 1861 and January 1864 (Lerner, 1955), in the North where the ‘green-
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back’ was issued inflation spiked at 27 percent annually in 1864, but quickly
subsided afterwards (Federal Reserve Bank of Minneapolis, 2019).
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Also, in Asia, monetary financing of war efforts was the norm. In 1868, the Japanese
government introduced the dajoukan-satsu, a new government note and the
first paper money to be circulated nationwide (Shizume, 2018). Due to massive
fiscal expenditure leading up to the civil war and shortage of fiscal revenues, the
dajoukan-satsu was issued excessively, which resulted in price increases of 150
percent (Flath, 2005).
In many cases central bankers have tried to resist the monetary financing of
government expenditures. However, even when succeeding, sovereigns found
other ways of financing their expenditures, such as the establishment of a new
financial institution — which could also take the place of the central bank. This
was Sweden’s experience in the late 18th century (see box).

Bypassing the Riksbank
King Gustav III started a war in 1788 with Russia. The General Council of
the Riksbank reluctantly agreed initially to fund this, but later prohibited
further lending (Fregert, 2018). This time, instead of forcing the Riksbank’s
hand, the ruler introduced a new institution, the Riksgäldskontoret (National
Debt Office), and allowed it to issue a new currency, Riksgäldssedlar
(Treasury notes) (Fregert, 2018). The new notes soon took precedence
with the Riksbank notes becoming almost irrelevant. Only in 1803, when
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convertibility between these two currencies was established, was the
Riksbank was able to reassert its dominance (Fregert, 2018).

Sweden was not unique in this aspect. Something similar happened in the
Netherlands in 1815-31 when De Nederlandsche Bank (DNB) refused to fund
King William I’s modernization plans for the economy (Westerhuis & van Zanden,
2018). Here too, the King found other sources of finance, establishing the Dutch
Trading Company (Nederlandsche Handels Maatschappij, now part of bank ABN
Amro), to which he granted a profitable monopoly for trade with the colonies
(Westerhuis & van Zanden, 2018).

World Wars I and II
With the development of tax systems and international financial markets, the
options for financing wars grew. However, despite the increasing availability of
these alternatives, the role of central banks as financiers of war has continued
into the 20th century.
The first World War (WWI) was expected to be a short war. It was thought that it
Sustainable Finance Lab

could be fought without raising taxes. All parties expected that after victory the
opponents could be presented with the bill (de Haan, 2018). As it turned out, the
war was much longer and much more destructive than anyone had imagined.
Government spending rose from around ten percent of Gross Domestic Product
(GDP) in 1914 to 50 percent in France and even 60 percent in Germany in 1917
and 1918 (Broadberry & Harrison, 2005). As a result, monetary financing was
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applied in many European countries. The central bankers often resisted this, only
to find their independence curtailed (see box).

Central bank independence as a casualty of
World War I in the UK and France
As soon as the UK government realized that the war could not solely be
financed through fiscal channels, the relative independence of the Bank
of England was again suspended. The Bank saw the pressure as undue,
but finally had to give in. In a last desperate attempt for independence,
then Governor Lord Cunliffe tried to block the government’s access to
the gold that the Bank held in Canada, which led to his resignation (Elgie
& Thompson, 1998).
The Banque de France initially extended emergency liquidity to the
government and launched public campaigns to repatriate gold and silver.
But this cooperative stance changed as the government delayed tax
increases (Bignon & Flandreau, 2018). Most expenses were financed by
money creation and, to a lesser extent, by long-term borrowing. This led
to an increase of the money supply and price increases of almost 400
percent between 1914 and 1920 (Bignon & Flandreau, 2018; Bordo &
Hautcoeur, 2003). After the war, in 1920, threatening not to renew advances
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made, the Banque secured an agreement with the government for the
gradual reimbursement of the war debt. This promise was soon broken,
as no political majority could be established to prioritize debt repayments
over compensation of wounded soldiers and widows or the reconstruction
of numerous areas in the north and east of the country. This led to a further
increase in prices (Bignon & Flandreau, 2018; Bordo & Hautcoeur, 2003).

Many central banks did not regain their lost independence after WWI. As we will
discuss more extensively in the next paragraph, many took on a development
role, financing the rebuilding of the economy and, increasingly, the rearmament
for World War II (WWII) (see box).

Monetary financing of rearmament by the
Reichsbank and Bank of Japan
As German rearmament was forbidden after its role in WWI, the Nazi regime
had to rebuild its military covertly. The Reichsbank was crucial for this role.
In the first instance, a shell company, the Metallforschungsgesellschaft
Sustainable Finance Lab

(‘MEFO’), was created and officials from the Ministry of Finance and the
Reichsbank placed on its board. (Leaman, 2001; Schacht, 1967). Then,
four large German industrial companies (including Siemens and Krupp)
contributed 250,000 Reichsmark each as a starting capital. All the companies performing production services for the government issued bills
to MEFO, whose bills, in turn, were fully underwritten by the Reichsbank
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(Schacht, 1967). These MEFO bills, thus, became an unofficial currency,
and could be used for savings and as a means of transaction. MEFO bills
were finally cancelled in 1938 when their total volume reached twelve
billion Marks, and full employment and first signs of inflation were achieved
(Schacht, 1967). Due to its refusal to further finance the government, the
head of the Reichsbank Hjalmar Schacht was dismissed and by 1939 the
bank was in full control of the Nazi party. This enabled it to increase the
amount of money almost eight-fold (from eleven billion Reichsmark to
79 billion) until 1945.
When the war with China escalated in 1937 the Bank of Japan financed
Japanese armament. BoJ increased its holdings of government securities
of almost one billion yen and almost two billion yen in banknotes in
1936, to eight billion yen in government securities and 21 billion yen in
banknotes in 1945. It further loaned 14 billion yen for the war effort
through commercial banks (Shizume, 2018). In order to control inflation,
the government and the BoJ used financial repression and direct price
control (Shizume, 2018). Nonetheless, inflation after the war was very
high, at above 80 percent (Ito, 2010).

WWII was to become the most expensive war in history. In many countries central
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banks played an explicit role in financing the war, as in Germany and Japan.
In the USA, the role of the Fed was more limited. However, even there the central
bank did play an important role in keeping interest rates low. By doing so, it stimulated demand for war bonds among the public (Freeman, 2006). Central banks,
thus, not only financed the war through explicit monetary financing, but also by
creating favorable conditions for government borrowing.

Fed keeping rates low and the Treasury financing
the Reconstruction Finance Corporation
WWII was the most expensive war for the United States of America
(USA). At its peak in 1945, over 35 percent of GDP was dedicated to the
war effort (Zielinski, 2018). When the USA entered WWII, the Fed indicated
that it was “prepared to use its powers to assure at all times an ample
supply of funds for financing the war effort” (Federal Reserve, 1943).
Soon after the Pearl Harbor attack, the Fed bought US$100 millions’
worth of government bonds, while keeping interest rates low — well
below the typical peace-time rate (Federal Reserve, 1943; Rockoff,
2014). They also reduced their discount rate substantially. Inflation was
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kept at bay through the price control of goods and wages. Rationing was
introduced for obtaining scarce commodities and consumer durables
(Federal Reserve, 1943). The Fed was authorized to “purchase government
securities directly from the Treasury” and “war loan deposits were
exempted from reserve requirements” (Federal Reserve, 1943; Richardson,
2013). Inflation reached 14.4 percent in 1947 (Federal Reserve Bank of
Minneapolis, 2019).
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The Reconstruction Finance Corporation (RFC) also played an important
role before, during and after WWII. Founded by President Hoover in
1932 for bailing out the banking sector and later used by President
Roosevelt to finance his New Deal, the RFC issued bonds that were
bought by the US Treasury (Freeman, 2006). From 1941 through 1945,
the RFC issued US$23 billion for war mobilization, the equivalent of
US$795 billion in 2006 dollars (Freeman, 2006). This funding enabled
development of not only military-related machinery, but also new industries and new scientific areas such as radar, nuclear energy and medical
developments such as penicillin. Through the RFC electricity coverage in
rural areas rose from ten percent in 1933 to 88 percent in 1955 (Freeman,
2006). The RFC continued to operate until 1957.

Wars seem incompatible with price stability
We have seen that wars often lead to high inflation and hyperinflation, irrespective
of the monetary policy applied. War seems to be incompatible with the objective
of price stability even when monetary financing is kept to a minimum, e.g. in the
USA in WWI and WWII, inflation reached double digits for several years, peaking at
17.3 percent and 14.4 percent respectively (Federal Reserve Bank of Minneapolis,
2019). Monetary financing does not necessarily increase inflation for longer periods
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of time, as we have seen in the US Civil War when despite the large role of newly
printed greenbacks, inflation peaked at 27 percent and was reduced quickly
afterwards (Federal Reserve Bank of Minneapolis, 2019).
In WWI, France, the UK and Germany all resorted to monetary financing. In the
first years of the war Germany had roughly the same economic performance as
Britain in WWI (Gross, 2009). Also, in France prices increased rather strongly, rising
four-fold between 1915 and 1920 (Bordo & Hautcoeur, 2003). Germany’s financial
demise started only after it had lost the war and was forced into large war
reparations, denominated in foreign currency. Inflation peaked at almost 30
thousand percent in October 1923 (Hanke & Krus, 2012) (see box).

The complex of causes of the German hyperinflation
of 1922
The German hyperinflation is often used as a showcase of the danger of
money printing by the state. However, this account is misleading in several
ways. Firstly, the Reichsbank was actually private and had a high level of
independence — this being one of the requirements of the Allied forces
after WWI (de Haan, 2018). Secondly, while it is true that the Reichsbank
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did continue discounting government bills in ever-larger quantities, it
did the same with bills from other private banks. These were created in
ever-larger quantities and allowed private speculators to short-sell the
domestic currency and convert the gains to foreign currencies (Kumhof &
Benes, 2012; Schacht, 1967). Inflation ended when the new Reichsbank
President Schacht stopped convertibility of private money to the Reichs-
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mark (Schacht, 1967), stopped on demand loan issuing by the Reichsbank, broke the convertibility between the new Rentenmark (another
currency then in circulation) and foreign currencies, and reintroduced
parity between the Rentenmark and the Reichsmark (Schacht, 1967).

Losing a war seems to increase inflationary pressures more strongly (Issing &
Wieland, 2012), as evidenced by not only Germany after WWI but also by Hungary
after WWII (see box).

Hungary’s hyperinflation of 207 percent a day
When occupied by Nazi Germany, Hungary was largely an agricultural
economy. The war destroyed a considerable amount of fertile soil.
Furthermore, as German forces retreated, they took with them most
remaining valuable assets and demanded yearly contribution payments
(Siklos, 1991). The last resort to pay off the debt was creating new money
(Siklos, 1991). This led to the highest hyperinflation, worldwide, ever
recorded at 207 percent a day in July 1946 (Hanke and Krus, 2012).

While there was extensive monetary financing both in Germany post-WWI and
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Hungary post-WWII, it would be too simplistic to blame this specific policy for
the hyperinflation. Resorting to monetary financing rather signals the hopeless
situation in which countries find themselves. (Hyper)inflation always has many
different causes. Money creation, wages, import prices and reduced productive
capacity can all be important drivers (Ryan-Collins & van Lerven 2018; Vernengo,
2006).

Central banks’ response to natural disasters
Like wars, natural disasters can lead to sudden and very large financial needs for
governments. In this section we discuss the responses of central banks to natural
disasters.
Natural disasters have detrimental macroeconomic effects. Most obviously, the
disaster may cause physical destruction of housing and other physical infrastructure,
thus reducing supply. On the demand side, reconstruction efforts increase it in
disaster period, but may also decrease it by reducing consumption and investment
(Batten, Sowerbutts & Tanaka, 2016). Central banks need to determine the
appropriate policy response. Often this is temporary loosening of monetary policy
(Batten, Sowerbutts & Tanaka, 2016; White, 1997).
Sustainable Finance Lab
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Research by the European Central Bank (ECB) found a large degree of heterogeneity in the impact of disasters on inflation (Parker, 2016). Whereas disasters
have little impact on inflation in advanced economies, the impact in emerging
and developing economies can be large and persistent. The impact also varies
by type of disaster and for different sub-indices of consumer prices (Parker,
2016).
Even though inflation effects are real and measurable, in most cases these effects
are judged to be too small or are transient and do not merit a monetary response.
When Hurricane Katrina caused damage amounting to US$125 billion (1 percent
of USA GDP in 2005), the Federal Reserve went on increasing the interest rate
as planned, arguing that the effects of the disaster were temporary (Batten,
Sowerbutts & Tanaka, 2016, p. 24; Keen & Pakko, 2011).
Some central banks, however, have taken more active stances in the face of larger
natural disasters (see box). The 2011 flooding in Thailand had a much larger
impact proportionally than Hurricane Katrina. It generated total losses of US$43
billion, or 11.6 percent of GDP, leading the Bank of Thailand to cut policy rates
(Batten, Sowerbutts & Tanaka, 2016).
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Bank of Japan’s active response to the 2011
Great East Japan Earthquake and tsunami
In 2011, the Great East Japan Earthquake and the ensuing tsunami,
resulted in damage of more than US$200 billion or around 3.6 percent
of GDP (Laframboise & Loko, 2012, p. 10). Monetary authorities reacted
by injecting liquidity into the system, with a loan program for institutions
influenced by the earthquake and by expanding its asset purchase
program. The Financial Services Agency loosened rules for bank recapitalization in the affected area (Laframboise & Loko, 2012). A fiscal stimulus
of 3.8 percent of GDP was effected by the government, mostly for infrastructure rebuilding and to sustain the labor market (Laframboise & Loko,
2012). The G7 showed “readiness to provide any needed cooperation”,
while major central banks intervened to maintain the value of the yen
(Batten, Sowerbutts & Tanaka, 2016; Reuters, 2011).

The appropriate monetary policy response also depends on the extent to which
costs are borne domestically or by foreign entities. See, for instance, the case of
the Canterbury earthquakes in New Zealand.
Sustainable Finance Lab
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Central bank and foreign insurance share the
burden of the Canterbury earthquakes
In New Zealand, the Canterbury earthquakes comprised two separate
earthquake events, in September 2010 and in February 2011 with a total
damage of US$24 billion or 10 percent of GDP (Laframboise & Loko,
2012). The earthquakes led to a jump in public expenditure by 6 percent
of GDP between 2010 and 2011. However, New Zealand households and
firms had extensive property insurance with a high level of reinsurance
(Bollard & Ranchhod, 2011). The majority of privately insured losses
were thus borne by global insurers. Total reinsurance payments related to
the two earthquakes have been estimated at 6 percent of GDP. Following
the second earthquake, the central bank reduced the policy rate by 50
basis points to stimulate the economy (Laframboise & Loko, 2012). What
made New Zealand a special case is that most banks are foreign owned,
and their balance sheets are more diversified (White, 1997).

Central banks’ response to epidemics
Central banks in times of epidemics
Large epidemics are comparatively rare events in developed economies. With
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modern medical systems, reliable access to medication, and high standards of
hygiene, the number of victims who died in recent epidemics has been counted
in hundreds or thousands rather than millions. For instance, SARS and MERS
were responsible for around 8,000 and 2,500 cases, respectively (CDC, 2004;
WHO, 2015, WHO, 2019)., The avian flu (H1N1) was an outlier, killing between
150,000 and 575,000 people, predominantly in less developed countries (Dawood
et al., 2012).
The Spanish flu (1918-1919) is an obvious example of a pandemic, killing anywhere
between 50 and a 100 million people (Jilani, 2020). However, any macroeconomic
effects must be considered together with the ending of WWI (1914-1918). For
instance, banks in the Federal Reserve System increased interest rates in the
period 1918-1919 by 25 to 50 basis points (Velde, 2020, pp. 34-36). It is not clear
to what extent that was a result of the pandemic or a result of reverting from the
artificially low interest rate policy that supported the war effort and the ensuing
fight against inflation.
More recently, South Korea increased liquidity in the face of the then raging
MERS epidemic. With social distancing and quarantining in place, causing a ten
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percent annual fall in exports, the Bank of Korea reduced interest rates four times
from 2.5 percent in August 2014 to 1.5 percent in June 2015 (BBC, 2015).
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Central banks and Covid-19
The most direct monetary support in the Covid crisis was that given by the Bank of
England. It extended the government overdraft (temporarily) from the maximum
of £400 million to an undefined amount (Bank of England, 2020). Less radically,
and in line with other large central banks, the Bank of England reduced interest
rates, first, from 0.75 percent to 0.25 percent, and, later, to its lowest ever level
of 0.1 percent.1
The ECB, for its part, also reduced interest rates on its refinancing operations as a
response to the Covid crisis (European Central Bank, 2020c). Moreover, it introduced
a new asset purchase program called the Pandemic Emergency Purchase
Programme (PEPP).2 PEPP was initially set at €750 billion, but was later further
extended by another 600 billion (European Central Bank, 2020d). The deadline
for purchases under this program has been extended until at least June 2021
(European Central Bank, 2020b).
In many ways the Federal Reserve acted similarly to the Bank of England and the
ECB. It reduced its main interest rate from a range of 1.5 percent to 1.75 percent
early in 2020 to a range between 0 percent and 0.25 percent in March (Federal
Reserve, 2020a). However, unlike the ECB, Fed officials have indicated skepticism
about entering the below-zero interest rate area (Federal Reserve, 2019). They
have used forward guidance to indicate that they would keep these rates low
(Federal Reserve, 2020b), in order to keep not only the short term, but also the
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long term interest rates low.
Next to assisting federal funding, the Fed also created several lending facilities to
support state-, municipal- and city-level funding as well as funding to the private
sector.3 The Municipal Liquidity Facility is a case in point, providing loans with
investment-grade credit ratings of up to US$500 billion to all sub-federal levels
of government, against notes backed by tax revenues three years into the future.
Aside from the outright purchase of municipal bonds, the Fed has also acted to
increase liquidity. High-rated municipal bonds are included as eligible securities
for its Money Market Mutual Fund Liquidity Facility. And municipal bonds are
included in the Commercial Paper Funding Facility — the facility backstopping
the value of companies and municipalities through purchase of their commercial
paper (Cheng et al., 2020).
1. www.
bankofengland.co.uk/
boeapps/database/
Bank-Rate.asp
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2. www.ecb.europa.
eu/mopo/implement/
pepp/html/index.en.
html
3. www.federalreserve.
gov/monetarypolicy/
muni.htm
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4.
GUARDIANS
OF STABILITY

Aside from their role as banks of issue, modern central banks are responsible for
a stable currency. In most cases today it has become their primary responsibility.
However, as we shall see, price or monetary stability also requires financial and
economic stability. In times of crises this has often led central banks to extend
their activities beyond monetary stability to the enabling of real world economic
changes. In this chapter we discuss the evolution of this task of central banks: the
crises that gave rise to the development of this role and the specific instruments
which have been used.
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Stabilizing the currency: ending free banking
Until far into the 19th century, in many countries (e.g. Germany, Sweden, Japan and
the USA) in addition to the (central) bank of issue other private banks issued paper
money. In the mid-19th century, there was strong growth in commercial banking,
which led to the creation of more money and credit than the economy could
absorb. The result was inflation and financial instability. As a consequence, more
instruments were created for central banks to curb overall money creation. These
ranged from a monopoly on the issuance of paper money to other instruments,
such as setting reserve requirements — thus obliging private and commercial
banks to hold part of their balance sheet as a reserve at the central bank.
In 1871 the German Empire faced monetary and banking chaos due to the multiplicity of coinage systems and note-issuing banks (Flink, 1930; Goodhart, 1991).
In 1872 there were 33 private banks of issue. Several of them were “putting as
many notes as possible into circulation” (de Haan, 2018). In response, the
Reichstag transformed the Prussian Bank into a Reichsbank (de Haan, 2018;
Goodhart, 1991) and gave it a central note-issuing role, although not a monopoly
(de Haan, 2018).
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A similar development took place in England. While the Bank of England’s bank
notes enjoyed a de facto monopoly in London, this was not the case in other
parts of the country, most notably Scotland. The Bank had its powers reinforced
by the Bank Charter Act of 1848 which gave it the de jure monopoly to issue
bank notes in England and Wales (Goodhart, 2018).
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In Japan, after the Satsuma Rebellion of 1877, in response to the banking boom
and in the face of rampant inflation, the government relieved private national
banks of their right to issue banknotes. That right was granted solely to the Bank
of Japan (Shizume, 2018).
So, in response to instability, privileges were transferred from commercial banks
to central banks, with the latter starting to take on a more pivotal role within their
national financial systems.

Federalization as an answer to instability in the USA
In the USA, after three failed attempts at establishing a central bank4, a
thirty-year free banking period between 1837 and 1865 followed. Bankers
were allowed to establish limited-liability corporations without obtaining
government-issued charters (Eichengreen, 2018). However, the rules for
these banks were unevenly applied across the states. For example, New
York banks were required to hold (safe) government bonds, while other
states allowed banks to back their notes with less stable claims, such as real
estate and various personal notes. This led to different levels of success
of free banking across the states. As a result of financial crises in 1893
and 1907 the Federal Reserve System was created in 1913 (Eichengreen,
2018). As with its predecessors, there was disagreement between the
advocates of federal, centralized solutions and those who favored more
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local, state-based policies. The Federal Reserve System was therefore
created with a fairly decentralized structure (Eichengreen, 2018). The Wall
Street crash of 1929 and the ensuing Great Depression were not dealt
with adequately. Only the New York Fed provided emergency liquidity.
Further in-fighting contributed to the banking crisis of 1933. The Fed
was then transformed into a more centralized institution with a stronger
hold by the Board over the individual federal reserve banks (Eichengreen,
2018), with more independency of that Board by removing the Treasury
secretary and Comptroller of the Currency, by lengthening the mandate
of Board members and by empowering the Board to set interest rates,
reserve requirements and discount rates (Eichengreen, 2018).

Stabilizing commercial banks: Lender of last resort
Even before central banks gained responsibility for limiting money creation, they
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4. The Bank of North
America (1781-1783),
the First (1790-1810)
and Second (18121836) Bank of the
United State. For
a more detailed
discussion on the
effects of free banking
in other countries as
well, see Goodhart
(1991).

increasingly took on the role of rescuing banks with liquidity problems. The first
recorded prevention of a banking crisis probably took place in 16th century Venice.
In 1587 Banco di Rialto was founded in order to stabilize the volatile private
banking system. It performed this role by taking on their troubled assets and
matching them in full with precious metal currency (Bindseil, 2019).

Back to Contents

Every Avenue Available

The first real lender of last resort (LoLR) role is found in the Hamburg Bank in 1763.
Amid falling asset prices and a credit crunch the Neufville bank in Amsterdam
threatened to drag a host of Hamburg merchants and bankers with it in its fall.
The Hamburg city authorities, wanting to prevent the spread of the crisis to their
city, decided that the Hamburger Bank could lend 500,000 Mark Banco to the
Admiralty (a port authority partly run by merchants). Even though the interest was
low and the collateral offered consisted mostly of perishable goods, the crisis was
averted, and the Hamburger Bank stayed in good shape (Bindseil, 2019).
Several years later the Netherlands went through a similar endeavor. On behalf
of the Bank of Amsterdam some 120 wealth owners created the three million
florin ‘Fund to maintain public credit’ (Bindseil, 2019; Uittenbogaard, 2014). This
Fund propped up the market not only in 1773, but also later in 1780, when the
Fourth Anglo-Dutch war caused another crisis. In 1782 this Fund became a
permanent fixture (Uittenbogaard, 2014).
The Bank of England assumed its role as LoLR during the crises that plagued the
financial system almost every decade from 1760 onwards. In the USA, the first
Secretary of the Treasury Alexander Hamilton took on that role in the financial
panic of 1792 — Wall Street’s first crash, when securities lost nearly a quarter of
their value in two weeks. Hamilton coordinated a clearing-house arrangement
among New York securities dealers and bankers that made lender-of-last-resort
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loans (Sylla, Wright & Cowen, 2009).
Only in the last third of the 19th century in the UK — through the intervention of
the Bank of England — did Lender of Last Resort become a properly theorized
and widely accepted role of central banks (Goodhart, 1991; Humphrey, 1989).
A banker and journalist, Walter Bagehot (1873), set out the principles for this: that
in times of financial crisis, central banks should lend freely to solvent depository
institutions, yet only against sound collateral, and at interest rates high enough
to dissuade those borrowers not genuinely in need. Bagehot credited the Bank
of England with saving several commercial banks after the demise of the then
systemically important Overend Gurney bank (see box). Overend Gurney itself
was, however, not rescued, as it was insolvent, with large losses on loans to railway
companies (Sowerbutts, Schneebalg & Hubert, 2016).

No rescue for the bankers’ bank at Lombard Street
On May 11, 1866, large crowds gathered at the head office of the wholesale discount bank Overend Gurney at 65 Lombard Street in London. For
forty years it had been the greatest discounting-house in the world, with
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a turnover double that of its largest competitors combined (Sowerbutts,
Schneebalg & Hubert, 2016). During the financial crisis of 1825, Overend
Gurney was able to provide cash to many other bankers, earning it the
nickname of “the bankers’ banker”. Many firms which had previously
dealt with the Bank of England now began depositing their surplus cash
with Overend Gurney. However, the bank took on substantial investments
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in railways and other long-term investments and in the railway crisis of
1866 it found itself with liabilities of around £4 million, and liquid assets
of only £1 million (Sowerbutts, Schneebalg & Hubert, 2016). The BoE
refused assistance. The financial crisis following the collapse saw the
bank rate rise to ten percent for three months. More than 200 companies,
including other banks, failed as a result (Sowerbutts, Schneebalg & Hubert,
2016).

A few months after the failure of Overend Gurney, then BoE Governor Holland
stated: “we would not flinch from the duty which we conceived was imposed upon
us of supporting the banking community and I am not aware that any legitimate
application made for assistance to this house was refused.” (Sowerbutts,
Schneebalg & Hubert, 2016). In The Economist, Walter Bagehot concluded that
the BoE thus acknowledged a ‘duty’ to support the banking community, and
would act similarly under similar circumstances (Sowerbutts, Schneebalg & Hubert,
2016). This article met with sharp disagreement by many of the Bank’s directors.
Former BoE Governor Thomson Hankey described the idea that the BoE should
act as lender of last resort as “the most mischievous doctrine ever broached in the
monetary or Banking world” (Sowerbutts, Schneebalg & Hubert, 2016).
Nonetheless, a new standard had been set. Bordo (1990) notes that Britain’s last
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panic happened in 1866. After that the BoE provided necessary liquidity when
needed. According to Bordo, the LoLR role of the Bank of England prevented
panics in 1878, 1890, and 1914. Most countries’ central banks had developed an
effective LoLR mechanism by the late 19th century (see box) — the USA at that
time being the principal exception. Wood (2000) compared the reaction of central
banks to different crises in England, France, and Italy. He found that when a lender
of last resort existed, panics did not turn into crises.

The LoLR role internationally:
France, Japan and the Netherlands
In 1889, the Banque de France arranged a lifeboat operation for the
Comptoir D’Escompte, involving other commercial banks to provide the
resources to keep the bank afloat (Hautcoeur, Riva & White, 2014). The
Banque used very little of its own resources in the rescue, but provided
guarantees for the participants in the event of losses (Hautcoeur, Riva &
White, 2014).
The Bank of Japan also assumed the role of LoLR even though Matsukata
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Masayoshi, the founder of the BoJ, did not mention this role when the
Bank opened in 1882 (Goodhart, 1991). The BoJ changed its stance after
the banking panic of 1890 in Osaka and western Japan. The Bank actively
extended its lending operations by adding company stocks to eligible
collateral. Later, during the 1927 Showa Financial Crisis, the BoJ again
functioned as the LoLR, swiftly extending its credit to combat bank runs
(Shizume, 2018).
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In the Netherlands, the first time that the DNB was required — under
considerable pressure from the Minister of Finance Hendrikus Colijn —
to play the role of LoLR was in the 1920s. DNB saved the bank Marx &
Co with 27 million guilders, while the Rotterdamsche Bankvereeniging
was given 60 million guilders as support in the form of a guarantee (van
Riel, 2015; Westerhuis & van Zanden, 2018).

The financial instability after WWI gave rise to more international cooperation
between central banks, leading in 1930 in Basel to the founding of the Bank for
International Settlements (BIS). Initially, the BIS was created to deal with the
reparation payments imposed on Germany by the Treaty of Versailles. The BIS
administered international loans issued to finance reparations (the Dawes and
Young Loans) and promoted central bank cooperation in general. In addition,
the BIS provided or organized emergency financing to support the international
monetary system when time was of the essence. For example, during the 193133 financial crisis, the BIS organized support credits for both the Austrian and
German central banks (Borio & Toniolo, 2006).

Stabilizing the economy: rebuilding after WWII
The experience of badly handled crises after WWI, as well as some good
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experiences in public development initiatives — for example, the role of the
Reconstruction Finance Corporation in the New Deal in the USA — changed the
mandate of most central banks after WWII. Central banks were nationalized and
assigned the role of economic development and maintaining full employment
(Goodhart, 2011). This was deemed essential for the stability of the economy
and society, and hence the financial system. Similar shifts in thinking occurred in
the UK, Canada, and Continental Europe, with the notable exception of Germany
and Switzerland (Epstein, 2007). The scope of central banks thus widened,
effectively institutionalizing roles that some central banks and treasuries had
already assumed before WWII.
The costs of reconstruction and industrialization are not easy to identify as funds
came from different sources, both public and private. A rudimentary proxy
is obtained comparing pre-war and post-war investment levels. Average nonresidential fixed investments (investments in production capacity) in Europe after
WWII were six percentage points of GNP higher than before the war (Eichengreen,
1995). This is not complete as investments in non-commercial real estate are
excluded. However, it does include the application of new technologies developed
during the war.
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Canada’s central bank lending to SMEs after WWII
Canada founded its central bank relatively late, in 1935. The bank was
established specifically in order to alleviate the consequences of the
Great Depression. It started with a loose monetary policy and a $4 million advance to the government (Ryan-Collins, 2015). Aside from direct
advances, it purchased government securities and maintained a low
bank rate. In the initial period the Bank funded over two thirds of government expenditure and increased currency in circulation by 70 percent
(Ryan-Collins, 2015). It also played an active role in financing the war
effort. None of this sudden explosion in financing proved to be inflationary, as industrial development also grew rapidly. The highest inflation
rate in the period between 1935 and 1945 was six percent in 1941 (BIS,
2019).
A special role in the post-war development of Canada was played by the
Industrial Development Bank (IDB). It was created in 1944 as a subsidiary
of the central bank — fully funded by new money creation — to lend to
small and medium enterprises (Ryan-Collins, 2015). During its life it
made 65,000 loans with a total value of $3 billion. In the last decade of
its existence, its loans amounted to a quarter of bank lending to the
non-financial sector (Ryan-Collins, 2015).
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Some central banks, like the Fed, were given a dual mandate, maintaining both
price stability and full employment (Bordo & Siklos, 2018). In Europe, for instance,
the Dutch Central Bank Act of 1948, gave the DNB goals of price stability and
full employment and, more generally, the creation of conditions for economic
growth (Westerhuis & van Zanden, 2018).
In Europe, credit controls were the instruments of choice for central banks. Credit
controls modify the cost and availability of credit that markets would otherwise
generate. These measures have been used for a variety of purposes, from financing
government debt to allocating resources in the real economy (Epstein, 2007;
Monnet, 2018).
In France, the Banque de France used variable asset-based reserve requirements
for commercial banks in order to promote lending for various assets deemed
nationally beneficial (Epstein, 2007). The Banque had insight into individual
loans of commercial banks and could control sectoral targeting of these loans.
It also reduced interest rates for privileged industries (Epstein, 2007).

Sustainable Finance Lab

The role of central banks in economic development was even more pronounced
in the Global South. These countries experienced swift industrialization after WWII
which was often supported, to a large extent, by their central banks (Epstein,
2009). They assumed the role of development banks by, among others, providing
capital to or purchasing securities and equity of development institutions, such
as industrial and agricultural development banks (Epstein, 2009). Central banks
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Inflation in countries with vs. without monetary financing, 1956–1970
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have also established ceilings on activities having a low priority or set unfavorable
reserve requirements for these activities (Epstein, 2009).
In Korea, the government directly targeted sectors it intended to fund, setting
low interest rates and advancing loans directly to individual firms. The central
bank was under the strong control of the Ministry of Finance and was given little
political power. Its sole mandate was de facto credit control (Epstein, 2009).
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5. The spike in France
in 1958 was not as a
result of monetary
policy, but rather a
result of the ‘Algiers
putsch’ or the ‘Coup
of 13 May’ when
Charles de Gaulle
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Korea, another country
with an active
monetary financing by
the central bank,
inflation was markedly
higher, especially in
the 1950s, shortly after
the Korean War.

Inflation was not markedly higher in countries with more active monetary stimulus,
such as France, Canada, and Japan (in red in the graph).5
Inflation increases in the late 1970s hit almost all industrialized countries equally,
irrespective of the monetary stimulus provided. Other factors may therefore better
explain this inflation: the end of the Bretton Woods system, and especially the
trade deficit of the USA that continued growing after the need for imports from
the USA declined on completion of reconstruction (Vernengo, 2006) and the two
oil price shocks (Bordo & Orphanides, 2013).
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Stabilizing the financial sector through
money creation
Too much money creation can lead to price instability. Hence, for most of their
history, central banks have moderated money growth, injecting extra liquidity
only in times of crisis. Identifying that moment of crisis is one of the hardest calls
for central bankers to make. Failure to recognize this need has had devastating
consequences, as the history of the 1930s showed. Milton Friedman and Anna
Schwartz (1963) most famously argued that the effects of the Great Depression
would have been avoidable, had the Fed executed massive open market operations
to keep the yields down and backstop the banks (Broadbent, 2018). At the time,
this policy was on the table within the Fed. Its New York branch was in favor but was
opposed by the Board in Washington and by the reserve banks of the “interior”
(Broadbent, 2018).
In 2002, then Fed Board member Ben Bernanke indicated that the Fed had learned
its lesson: “I would like to say to Milton and Anna: Regarding the Great Depression.
You’re right, we did it. We’re very sorry. But thanks to you, we won’t do it again”
(Bernanke, 2002). Only a few years later, then Chairman of the Fed Bernanke,
proved he had indeed learned the lesson by leading an unprecedented effort of
the Fed to support the financial system and the broader economy through successive rounds of ‘quantitative easing’ (QE), new money creation by the central bank
used for bond purchase. This started in November 2008 with the purchase of
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US$600 billion worth of government-sponsored-enterprises’ debt and mortgagebacked securities (QE1) (Bernanke, 2008). QE lasted in the USA until 2013.
Across the Atlantic, the Bank of England started its first round of QE in 2009.
The USA and UK essentially followed the script of quantitative easing written by
the Bank of Japan (BoJ). The BoJ was the first to hit the zero-lower bound with
its interest rate in 1995. It went on to implement a quantitative easing policy (QE)
in 2001–2006.
Coming in last, the ECB also implemented QE in 2015. The program was extended
until 2018. Although it was mainly focused on government bonds — the Public
Sector Purchase Programme (PSPP) — it included other parallel sub-programs,
namely the Corporate Sector Purchase Programme (CSPP), the Asset-Backed
Securities Purchase Programme (ABSPP), and the Third Covered Bond Purchase
Programme (CBPP3).
In all of these countries, QE programs were controversial. Possibly the fiercest
discussion raged in the Eurozone, where, in particular, the Northern Euro-countries
questioned the legitimacy of these QE programs, arguing they could result in
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‘monetary financing’, which is explicitly forbidden by the EU Treaty (see box).
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Monetary finance:
between prohibition and proportionality
On 10 May 2010, the ECB announced its “Securities Markets Program”
(SMP), involving the purchase of sovereign bonds in secondary markets.
Only four days earlier, after its regular meeting of May 6, then ECB president
Jean-Claude Trichet had denied the possibility of purchasing sovereign
bonds. The ECB’s bond buying focused primarily on Spanish and Italian
debt. Then Bundesbank president Axel Weber argued that “SMP risks
blurring the different responsibilities between fiscal and monetary policy”
(de Haan, 2018). As a result of this dispute Axel Weber resigned as
president of the Bundesbank and member of the ECB Governing Council
in April 2011, one year before the end of his term, and the German chief
economist of the ECB, Jürgen Stark, resigned in September 2011.
The SMP ended when in August 2012 the ECB announced conditional
Outright Monetary Transactions (OMT) for Eurozone member states in
need of monetary assistance. Legality of the OMT was also challenged
in Germany. A Bundesbank document filed in Germany’s Federal Constitutional Court pointed out the risks of OMT for central bank independence
by bringing monetary policy too close to the realm of fiscal policy
(Evans-Pritchard, 2013). The European Court of Justice decided, however,
that “This program for the purchase of government bonds on secondary
markets does not exceed the powers of the ECB in relation to monetary
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policy and does not contravene the prohibition of monetary financing of
Member States” (Court of Justice of the European Union [CJEU], 2015).
Despite there being a risk of monetary financing — “that the ECB’s
intervention could, in practice, have an effect equivalent to that of a direct
purchase of government bonds” — the ECJ ruled that the ECB response
was proportional as it “does not go manifestly beyond what is necessary
to achieve the objectives it pursues.” (CJEU, 2015). In 2019, Bundesbank
president Jens Weidmann acknowledged the legality of OMT and
accepted that it was “current policy” of the ECB (Schieritz, 2019). However,
when in September of that year the ECB decided to restart the ECB’s
bond buying program, the German ECB Board member Lautenschlager
resigned over this decision.

During the monetary stimulus of 2008 and in subsequent years there were many
warnings that QE would lead to runaway inflation (CNN, 2010; Economist, 2012).
However, more than ten years later, and with monetary stimulus far higher than
anticipated, inflation is still below target.6
Sustainable Finance Lab

6. For the Eurozone
data see: https://sdw.
ecb.europa.eu
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Conclusion:
extending their role to safeguard stability
We see an historical development in the role of central banks: from being, primarily,
banks of issue to, increasingly, guardians of stability. Following the era of free
banking, central banks were assigned the task of keeping overall money creation
within limits. However, interestingly, to protect the stability of the wider financial
and economic system, central banks have repeatedly resorted to creating money.
These interventions spanned from injecting liquidity into the financial system to
financing economic development before and after WWII and, most recently,
keeping long term interest rates down through QE.
Among central bankers there is a broad consensus that their predecessors failed
in the 1930s, leaving economies in deflationary spirals with rising unemployment
and political upheavals that resulted in a world war with unprecedented human
suffering and devastating effects on inflation almost everywhere.
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5.
THE MONETARY
RESPONSE TO
CLIMATE CHANGE
We have seen how, throughout history, monetary policy has supported governments
taking on the challenges of their times — and what the effects have been on
price stability. In this chapter we look at the lessons current monetary policymakers
can draw from these experiences for what may be the largest challenge of our
age: climate change.
To this end we discuss in what respects the challenges that climate change poses are
comparable to those that central banks have faced before. We start by discussing
the specific challenge of climate change. Then we discuss how climate is currently
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taken into account by central banks, in particular the ECB. To answer the question
‘What monetary policy responses may be warranted in the face of climate change?’
we use the same two lenses we used for the history of monetary policy: central
banks as the provider of emergency funding and central banks as the guardian
of price stability — including central banks’ role in the development of new
infrastructure or in reconstruction after a disaster.

The challenge of climate change
The changing climate
In 2017, human-induced global average warming reached approximately one
degree Celsius over pre-industrial times. Global average temperature is projected
to increase 0.2 degrees Celsius per decade, if emissions continue at the current
rate (IPCC, 2018a; IPCC 2018b). According to the United Nations Environment
Program (UNEP), the current commitments of the Paris Agreement signatories
still lead us on a trajectory of global warming exceeding three degrees Celsius in
2100 (UNEP, 2018). This can set off tipping points, such as the melting of the ice on
Greenland, resulting in sea levels rising by six meters and threatening megacities
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such as New York and Mumbai (Pigato, 2019). The regional impacts of climate
change vary from increased risk of floods, decreased crop yield and coast erosion
in Europe, to water shortages in East, Central, South and South East Asia and
decreased precipitation and food shortages stemming from drought in Africa
(Piguet & Laczko, 2014).
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Economic costs of climate change
Climate change has both economic costs and benefits. However, on a global
scale the costs are projected to be much higher than the benefits. The costs of
physical changes in the climate result from decreased production capacity, negative
impacts on workforces (heat stress and increased disease-burden), write-offs of
existing assets, increased operating costs, increased capital costs, reduced revenues
from lower sales/output, increased insurance premiums, and reduced availability
of insurance on assets in “high-risk” locations (TCFD, 2018). Droughts, decreased
crop yields, floods and extreme weather conditions can drive large migrations
(World Bank, 2018).
The first study into the global macroeconomic effects of climate change is that
of Stern (2007). He estimates that if no new mitigation is undertaken the overall
costs and risks of climate change will be equivalent to losing at least 5 percent
of global GDP. Wider estimates of damage yield costs of 20 percent of GDP or
more. ‘Socially contingent’ impacts, such as migration and conflict, were not
quantified in this study (Stern, 2007).
After Stern, many other studies tried to quantify the effect of climate change. An
overview of the literature by the Dutch Environmental Assessment Agency (PBL)
shows economic damage ranging from 10 percent to 47 percent of global GDP
if the temperature increase reaches four degrees Celsius (PBL, 2014). In more
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recent studies the economic damage of such a scenario is estimated at between
4 percent of GDP (Nordhaus & Moffat, 2017) and 40 percent of GDP (Burke et
al., 2015), with 16 percent of GDP as the best estimate (Howard & Sterner, 2017).
Like the physical consequences of climate change, the impact on the economy
is not geographically uniform. The countries in the Global South will be more
affected than in the North. Burke et al. (2015) estimate that by 2100 GDP per
capita in South Asia, Southeast Asia and Sub-Sahara Africa will be 80 percent
lower should global warming hit 3.7 degrees Celsius compared to a scenario
without climate change. Weitzman (2009) even speaks of potentially infinite
costs of unmitigated climate change, including, in the extreme, human extinction.
Such model exercises have limitations. Political risks in particular, the risk of
countries or citizens turning on each other, is ignored while these risks can have
the greatest impact in the short term. The US Department of Defense has called
climate change a “threat multiplier” as it exacerbates existing tensions within
and between nations (Department of Defense, 2014). This is a mechanism we
may have seen recently in Syria, see the discussion on the relationship between
climate change, the hot and dry summers in Syria, and the war that has erupted
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there (Karak, 2019).
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Costs of mitigation and adaptation and current
investments
Compared to the costs of runaway climate change, the costs of mitigation
(preventing climate change) are much lower. Stern (2007) sets these costs, using
available technologies, at one percent of GDP. In a broader literature study, the
Dutch Environmental Assessment Agency finds estimates of the costs of mitigation
of between one and three percent of worldwide GDP annually (PBL, 2014).
A report by the New Climate Economy estimates the global infrastructure investment need at US$90 trillion between 2015-2030. This includes renewing existing
infrastructure in developed nations, but more importantly, new infrastructure that
is needed in the developing world due to rapid urbanization, population growth,
and other structural changes.
The report finds that the extra costs of making these infrastructure investments
sustainable is modest. A shift to low-carbon investments would add about US$4
trillion, or about US$270 billion per year, to the total bill of US$90 trillion, which
is less than a five percent increase in the cost of projected aggregate infrastructure
investment requirements. The report stresses that infrastructure investment
decisions currently being made will determine whether limiting climate change
can be achieved, as these investments will ‘lock in’ a level of energy use for decades
to come (Global Commission on the Economy and Climate., 2014).
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Despite the relatively low costs of making the economy more sustainable and the
urgency of making the investments, these efforts are not being made. The European
Commission has estimated that the ‘finance gap’ of the energy transition for Europe
alone is €180 billion a year (EC, 2019). Others estimate the funding gap globally
to be between US$650 billion and US$900 billion, annually (Campiglio, 2016).
Also, investments for adapting to a changed climate lag behind what is needed.
In 2010, the World Bank estimated that for the developing world, adaptation
costs of climate change will be US$70 to US$100 billion a year (Margulis et al.,
2010). UNEP (2016) estimates that the costs of climate change adaptation are
two to three times higher than what is currently being raised for that purpose by
governments and markets.

Central bankers and climate change:
the current situation
Climate change and supervision
Sustainable Finance Lab

Both the costs of climate change and the costs of adaptation and mitigation will
affect the financial sector. Climate change in that sense is a material risk to financial
stability and hence requires the attention of supervisors (Schoenmaker, van Tilburg
& Wijffels, 2015). That climate change poses a material risk to the stability of
individual financial institutions and of the financial system as a whole is understood
by most central bankers (ECB 2020a; NGFS 2020b).
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Today most central banks have started work on climate risks. Since 2017 over 70
central bankers and supervisors joined the Network for Greening the Financial
System (NGFS). NGFS-members acknowledge that “climate-related risks are a
source of financial risk” and that dealing with climate change therefore falls
squarely “within the mandates of central banks and supervisors to ensure the
financial system is resilient to these risks” (NGFS, 2018).
Central banks in emerging economies were front-runners in taking the environment
into account. Early examples are the central banks of Brazil (see box), Nigeria,
Bangladesh, Lebanon and Indonesia (UNEP, 2015). This could be because, in these
economies, environmental regulation is often not, or only weakly, implemented,
as weak public institutions lack clout. These economies are often more dependent
on agriculture and, hence, the state of the environment. Central banks and other
financial regulators are often the most respected and advanced institutions in
these countries, with a tradition of interventionist and developmental policies
(Dikau & Ryan-Collins, 2017; UNEP, 2015; Volz, 2017).

Brazil: Greening Basel III in 2011
Brazil is rich in natural resources and its economy is very reliant on those
resources. So much so, in fact, that the Superior Court of Justice decided

38

that financial institutions such as banks could “face potentially unlimited
liability for environmental damage caused by borrowers” (UNEP, 2015,
p. 20). As a result, the central bank of Brazil (Banco Central do Brasil)
mandated all commercial banks to take environmental risks into account
as a part of Basel III regulation. It is the first central bank in the world to
do so (UNEP, 2015).

Climate change and the tactics of monetary policy
As discussed above central banks acknowledge the relevance of climate change
for their role as supervisors and as guardians of financial stability. They also
acknowledge the impact of climate risks on monetary policy and on their own
balance sheets.
First, there is a growing recognition that climate change, and its mitigation,
influence relevant macro-economic variables, including inflation. Even in a more
benign energy transition scenario, shifts in the energy mix and, hence, relative
prices of energy sources could destabilize inflation expectations. For instance, a
Sustainable Finance Lab

sustained rise in the relative price of carbon could impact wage negotiations,
leading to a wage-price spiral. For this reason, central banks are increasingly
studying the impact of climate change and integrating it into their macro-economic forecasts (Batten, Sowerbutts & Tanaka, 2016; Cœuré, 2018; McKibbin et al.,
2017; NGFS 2020).
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Secondly, there is a growing recognition that climate risks need to be taken into
account for the central banks’ own balance sheets, for instance through their
large-scale asset purchase programs or collateral frameworks. It is part of central
banks fiduciary duty to manage all risks, including climate risks (Krogstrup & Oman
2019; European Parliament, 2019).
Engaging in QE, central banks have been buyers of corporate bonds. Currently
their portfolios are more carbon intensive than the economy as a whole (Matikainen,
Campiglio & Zenghelis, 2017). As such, central banks are exposed to relatively
large transition risks, risks like investments in oil fields losing their value as the
switch to clean energy sources accelerates. To illustrate, if these transition risks
were taken into account, five percent of the corporate bonds purchased by the
ECB could face a credit rating downgrade to the extent that they would no longer
be eligible for purchase (Monnin, 2018).
In its current Strategic Review, the ECB is studying how to factor climate into its
decision-making. In that context, ECB president Christine Lagarde stated that
the ECB wants “to explore every avenue available in order to combat climate
change” (Khalaf & Arnold, 2020). To this end Lagarde mentioned, inter alia, that
the ECB will re-examine its collateral, i.e. the assets pledged by banks as security
for ECB-funding, to ascertain whether those have been valued correctly, taking
climate risk into account (Salamé & Sotto, 2020). ECB board member Isabel
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Schnabel added to this the possibility of linking the eligibility of securities for
ECB purchases and as collateral to the disclosure regime and climate risks of the
issuing firms (Schnabel, 2020).

Mitigating climate change as a strategic driver of
monetary policy
Climate change is thus increasingly taken into account in the implementation of
monetary policy at the tactical level. However, climate change does not yet drive
monetary policy actions. Can and should climate change also be a strategic driver
of monetary policy?
Among others, this question is on the table at the current ECB Strategic Review.
The ECB is “investigating if and how our monetary policy operations and portfolios
could be adjusted to reflect the fact that climate change, if not addressed swiftly,
may affect the economy in ways that pose potentially material risks to price stability
in the medium to long term” (Schnabel, 2020). This may lead the ECB to exclude
bonds that are used to finance projects that conflict with the decarbonization
objectives of the EU (Schnabel, 2020). In addition, President Lagarde stated that
the ECB will very likely use the fight against climate change as a parameter when
Sustainable Finance Lab

calibrating its programs for purchasing assets (Salame & Sotto, 2020).
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There are two reasons why supporting governments in their efforts to mitigate
climate change is within the mandate of central banks, including the ECB.
First, like the energy transition, climate change has the potential to have long-lasting
effects on aggregate supply and demand, and thereby on inflation. (Cœuré,
2018; Krogstrup & Oman, 2019; Lagarde, 2021; McKibbin et al., 2017; Schnabel,
2020). On the one hand, the physical damage of climate change can set off a
negative supply shock, e.g. raising food prices after harvests have been damaged
by extreme weather. Until now, these have mostly been seen as one-offs, with
monetary policymakers expecting inflation levels to return to their pre-shock levels
without any monetary policy reaction. However, increases in both the impact and
the frequency of such shocks may force monetary authorities to raise interest
rates to dampen inflation, thereby further hurting the economy (McKibbin et al.,
2017; Cœuré, 2018). On the other hand, climate-related supply shocks may
become adverse demand shocks. Rising sea levels, for example, could lead to
abrupt re-pricing of real estate in exposed regions, causing large negative wealth
effects that, if uninsured, may weigh on demand and prices, and have a deflationary
effect (Cœuré, 2018).
Secondly, even without these destabilizing effects on prices, central banks ought
to act to help prevent climate change or at least not go against the policies of
the government.

40

Most central banks have secondary objectives in their mandates that include
contributions to general economic welfare (Dikau & Volz, 2019). For instance, the
ECB mandate states that, without prejudice to the objective of price stability, the
ECB must support the general economic policies in the Union with a view to
contributing to the achievement of the goals of the Union. These goals explicitly
include environmental objectives (Treaty on the Functioning of the European
Union, Article 127). In practice, however, central bankers have so far tended to
neglect this objective as they feared it would bring them into political waters. As
ECB’s Cœuré (2018) stated “one could equally ask, for example, why the ECB
should not promote industries that promise the strongest employment growth”.
Central bankers fear that making choices with regard to prioritization of such
secondary objectives threatens their independence, which is based on a narrow
mandate of inflation targeting (Tucker, 2018).
There is, however, an important distinction between employment and climate as
a secondary objective due to the different nature of the trade off with price stability
in the short- and long run. Historically the secondary objective has been economic
growth or employment. Here there was a well-established trade-off between
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prices and employment/growth. This led to a consensus among central banks
that long-term employment/growth is best served with a sole focus on price
stability. In the case of climate change this relationship is different, as a changing
climate may in the long run actually threaten price stability. Support for government
policies to mitigate climate change thus contribute to price stability in the medium
to long term.
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Another line of reasoning starts with the observation that the central bank,
through its impact on financial markets and banks, steers the direction of the
economy. Due to market failures a market neutral approach may then be at odds
with the general economic goals of the Union (Schnabel, 2020). As discussed
above, this argument has been made with respect to the ECB’s Corporate Sector
Purchase Programme (Matikainen, Campiglio & Zenghelis, 2017). More recently the
case has also been made that climate should be taken into account in refinancing
operations for banks. In the Targeted Longer-Term Refinancing Operations
(TLTROs), banks are “enticed to ramp up their unsustainable lending practices.
By providing cheap funding without applying any environmental criteria, the ECB
accelerates a set of market practices that may be unsustainable; fund carbon
lock-in and keep funding rates too low for unsustainable business models” (van
’t Klooster & van Tilburg, 2020).

The historical perspective on climate change
as a monetary question
Increasingly, both climate change and the energy transition are recognized as
being relevant for monetary policy. In this section we look at which monetary
policy responses may be warranted in the face of climate change and the energy
transition. How are the challenges of climate change comparable with other
challenges faced by central banks in the past? What were the reactions of central
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banks then, and what results did they achieve?
We use the two lenses we applied when looking at the history of monetary policy:
the central bank as financier of emergency funding and the central bank as guardian
of stability — including central banks’ role in development of new infrastructure
or in reconstruction after disaster.

Climate change as a case of fiscal emergency spending
As discussed, runaway climate change will impact the economy through a general
decline in labor productivity and an increased incidence of natural disasters. The
severity of these impacts grows quickly once temperature increases exceed one
and a half to two degrees.
We have seen, in times of large natural disasters, a clear role for monetary
policymakers e.g. the 2011 Great East Japan Earthquake and the Canterbury
Earthquakes in New Zealand. In both instances, international coordination between
central banks, (re)insurance and foreign holdings of financial institutions meant
that costs could be shared across borders. This may not always be possible in the
future. Insurance for ever more frequent and predictable natural disasters will become
Sustainable Finance Lab

increasingly expensive, if available at all. If the ability to spread risks diminishes
at the same time as governments are faced with increasing costs and lower tax
receipts, central banks may need to be more active in financing reconstruction.
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In recent years, comparisons have been made between the experience of WWII and
climate change (McKibben, 2016; Rockoff, 2016; Stiglitz, 2019). These comparisons
take account of two dimensions:
1. The damage that climate change, an existential threat, can do, and
2. The economic effort needed to fight this challenge.
With regards to the first, the extent of the potential damage of climate change
matches, or is even greater than, the most expensive wars ever fought. As the
history of wars shows, it is almost impossible to preserve price stability in such
circumstances. (Hyper)inflation often follows periods of war and geopolitical
upheavals — irrespective of monetary policy choices.

Table of economic costs (% GDP) and peak inflation (%)
(annual, * = hyper = monthly)
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Economic costs

Peak inflation

First World War Germany

60

29500 (1922)*

First World War France

50

40 (1922)

Second World War Hungary

n/a

4.2*1016 (1946)*

Second World War USA

37

14 (1947)

15–45

?

New Deal USA (1933–1936)

15 (average)

4.9 (1934)

Reconstruction Europe 1960s

6

5 (average)

War on Terror (USA) (2001–2010)

1.2 (peak, 2008)

2

1–3

?

Climate change 3–4°C
(global average, current pathway)

Limiting climate change to 2°C
(global average)

Source: Broadberry & Harrison (2005), Bureau of Economic Analysis data, Cappella (2012), Dupor (2017),
Eichengreen (1995), Hanke & Krus (2012), PBL (2014), Rockoff (2014, 2016), Zielinski (2018);
authors’ calculations
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With regard to the second, limiting climate change through successful mitigation,
we see that these costs are much lower than those of, for example, WWII — the
war most often used for comparison. During WWII the costs of war in the USA
peaked in 1945 at 35.8 percent of GDP (Zielinski, 2018), while the estimated
costs of preventing climate change are 1-3 percent of GDP (PBL, 2014). This is,
for instance, lower than the costs to the USA of the recent wars in Iraq and
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Afghanistan, which peaked in 2008 at 1.2 percent of GDP (Zielinski, 2018). During
WWII in the USA there was a moderate monetary stimulus, while in the recent
wars there was none.
Runaway climate change can incur economic costs similar to periods of war and
geopolitical upheaval – periods that have historically resulted in high or even
hyperinflation. As we discussed in chapter three, this was the case irrespective of
the policy reaction of central banks. So, if safeguarding price stability is the primary
objective, the strategy should be to avoid runaway climate change in the first
place.
The question for central bankers is what they can contribute to government efforts
to limit climate change, and not only as a secondary objective, but rather as an
indispensable step in attaining their primary goal of price stability.

Climate mitigation and adaptation as stability objectives
What about the role of central banks in development and reconstruction? Let us
consider the development of a globally sustainable energy infrastructure. The
role central banks played in the crisis of the 1930s and in the reconstruction after
WWII resembles, in both scale and time span, the current mitigation and adaptation
challenge. We have seen that in most of these cases central banks supported
development and reconstruction by keeping interest rates low, while also giving
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more active monetary support. Examples for this are Canada, France, Japan and
Korea.
From the size of the costs of mitigation one could conclude that support through
any kind of monetary policy should not be needed. However, climate change has
distinct features that may make it harder to mobilize funding than in previous
reconstruction and industrialization periods. Private funding may not materialize
in sufficient amounts, as there may not be political support for sufficiently pricing
externalities. For the same reason, public funding may fall short, as there may
not be political support for either raising taxes or increasing government debt.
Rockoff (2016) points out that the will necessary to establish a transition, such as
is now needed to limit climate change, has only ever appeared during war time.
However, climate change challenge is different from war making it harder to finance:
1.	The nature of the threat is much less tangible and acute. Climate change is
a gradual process that creeps up on us before we notice it. Wars typically
escalate much more quickly.
2.	There is no clear external enemy. The problem lies rather in our own lifestyle
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(Scranton, 2019).
3.	Limiting climate change requires an unprecedented level of global
coordination. Some nations can free-ride on efforts of others.
4.	By the time a climate change equivalent of Pearl Harbor presents itself,
for instance in the form of an unprecedented natural calamity, it may well
be too late to stay within the one and a half to two degrees limit.
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5.	Lastly, McKibben (2016) points out that large industrial actors and governments
have no incentive to join climate change mobilization, as that would impact
their bottom lines and reputations. McKibben argues that in the mobilization
for WWII there were more winners, i.e. companies that needed to produce
more rather than less.
For these reasons, governments may not be able to rise to the occasion. Therefore,
the current mantra of central bankers that the first and best solution is for policymakers to implement the necessary climate policies, like carbon pricing, may not
materialize to a sufficient degree (Cœuré, 2018; NGFS, 2019). Central bankers
need to consider the ‘what if governments cannot do it alone’-scenario. In this
scenario central banks need to play a more active role in order to avoid a situation
where economic, financial and price stability is no longer within reach, hurting
both the primary and secondary objectives of central banks.
The specific characteristics of climate change that make it hard for democratically
elected governments to cooperate may be much less of a problem for the global
central banking community. We saw that in some emerging economies central
banks took the lead in environmental preservation. It could very well be that for
similar reasons central banks can now play a more important role globally as
well, with regard to limiting climate change.
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Clearly, climate change needs to be fought on a global scale. No solution is
possible unless similar efforts are made in all the large economic blocks — including
the emerging economies. This requires an unprecedented level of coordination
by governments.
Central banks are a special case when it comes to international cooperation.
They have a long history of intensive cooperation — going back at least to the
establishment of the Bank for International Settlements in 1930 — fifteen years
before the United Nations. And while the USA was in the process of withdrawing
from the Paris Climate Accord, the New York State Department of Financial Services,
signed up to the NGFS. Central bank mandates are also globally much more
aligned — in contrast to mandates of governments which show large ideological
dispersion and serve very different constituencies.
Central bankers also have much longer tenures than politicians. For instance,
since WWII, the USA had thirteen presidents (average tenure of 5.77 years), but
only nine heads of the Federal Reserve (average tenure 8.3 years). This means
that heads of central banks stayed longer in office by on average 30 percent. For
comparison, the Netherlands had twenty-nine parliaments (average tenure of 2.58
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years), but only six presidents of its central bank (average tenure of 12.5 years).
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Years of government and central bank president in office
(average 1945-now)

France
Italy
Japan
The Netherlands
Germany
United Kingdom
United States
0

4,5

9

Central bank president in office (in years)

45

13,5

18

Government in office (in years)

Figure 2 Source: parlgov.org

Conclusion: central bankers, globally,
need to make a common developmental effort
With the Paris Accord governments signaled their willingness to limit climate
change to below 1.5-2.0 degrees. This is a long term agreement — emissions
are to be reduced over the coming decades.
Given their mandates, central banks need to support this effort — contributing
to economic stability and progress. It does not prejudice the objective of price
stability. In the current situation with persistent low interest rates and a pandemic
causing economic pain, there seems to be ample room for monetary stimulus
directed at accelerating the energy transition.
This paper has shown many historical precedents for a development role of central
banks helping to finance large transitions. We have seen that central banks have
made economic developments financially possible – developments of a similar
size to the investments needed to limit climate change. And we have seen that
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they can do so without sacrificing price stability.
Most importantly, we have seen that central bankers share an interest in stabilizing
the global climate — also from the perspective of price stability. The historical
cases described in this paper show that maintaining price stability may be
impossible in a scenario where climate change exceeds two degrees Celsius.
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In such a scenario the economic damage may be comparable to the world wars
— running in tens of percentage points of GDP.
Central Banks have a shared interest in preserving stability of prices and the wider
economic and financial system, and to that end an interest in preventing climate
change. Here lies the foundation for global coordination of their efforts —
complementing and reinforcing efforts made by governments. Efforts that, as we
have seen, are still wholly insufficient to reach the stated goal of limiting climate
change to well below two degrees.
If central banks are successful at globally coordinating their development and
reconstruction efforts to limit climate change, they will take the next step in their
history of operating on an ever-larger geographical scale; thereby guarding the
stability of currencies and the wider financial and economic system. For this, they
will need to explore every avenue available.
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6.
HISTORICAL
LESSONS FOR
A MONETARY
RESPONSE TO
CLIMATE CHANGE
So, what lessons can be drawn from the history of central banking for an appropriate
monetary reaction to the challenges of climate change? Here we bring the insights
of the different chapters together in six lessons from monetary history.
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1. C
 limate change seems incompatible
with price stability
Climate change can cause unprecedented natural disasters, geopolitical upheavals
and migration flows. The economic costs are measured in tens of percentage
points of global GDP. The damage could be of an order of magnitude of the
most disruptive and damaging wars. These wars were periods of high, or even
hyperinflation. History shows that even smaller shocks of this nature have made
it impossible to preserve price stability, whatever the monetary course of the
central bank. This puts preventing climate change within the mandate of not only
central banks as supervisors or as a secondary objective, but also as monetary
policymakers with price stability as their primary objective.

2. M
 itigating climate change is a development
challenge on a manageable scale
The costs of runaway climate change dwarf the costs of limiting climate change
— estimated at 1-3 percent of global GDP. While substantial, these costs are
manageable. Both the scale and the time span of mitigation are comparable to
the developments co-financed by central banks before and after WWII —
developments that did not result in runaway inflation.
Sustainable Finance Lab

3. Fighting climate change may become
politically feasible only when it is too late
Political action on climate change has been insufficient. It requires international
coordination between countries with widely differing objectives, financial means
and vulnerabilities to climate change. Despite the much lower costs, we may not
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succeed in limiting climate change. Unlike war, there is no clear enemy in sight.
Unlike natural disaster, the damage is not (yet) clearly visible. When a Pearl Harbormoment arrives and galvanizes the political will to act, there may no longer be
the possibility to effectively limit climate change.

4. Central banks are well positioned to
catalyze climate mitigation
Central banks are particularly well suited to play a more active role, supporting
government policies limiting climate change. They have one of the longest and
most intensive histories of cooperation on a global scale — the scale at which
cooperation is needed, and that has, so far, been lacking. Central bank mandates
are globally much more aligned than the mandates of governments and central
bankers have much longer tenures than politicians. Central banks also have unique
and powerful instruments to support economic and financial development.

5. Central banks should formulate a
common long-term strategy
In recent economic downturns central banks have developed unconventional
instruments that have a strong impact on the real economy, influencing also the
direction of its development. Such unconventional policies should stimulate in
particular investments in the energy transition, thus also contributing to price
stability in the medium and long term.
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However, the energy transition will not be realized during one economic downturn.
Monetary policymakers should, therefore, formulate a common global strategy
to avoid runaway climate change, in which price stability may no longer be within
reach.
Throughout history central banks have gone ‘every avenue available’ to help
societies meet the challenges of their time. Now, central banks need to agree on a
common course to safeguard the closely related objectives of stable prices and a
stable global climate. By making investments in energy transition possible, central
banks — as they did before and after WWII — take on their role in development.
If central banks are successful at globally coordinating these efforts to limit
climate change, they will take the next step in their on-going history of operating on
an ever-larger geographical scale. To explore every avenue available , a new dialogue
on monetary policy is required: a dialogue on the pathways to sustainability from
which a coordinated effort can follow that supports the governments’ efforts to
achieve the global Paris Accord.
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