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AT A GLANCE

Price stability and climate risks: sensible 
measures for the European Central Bank
By Franziska Bremus, Geraldine Dany-Knedlik, and Thore Schlaak

• Report discusses possible changes to the ECB’s strategy to achieve price stability and better 
assess effects of climate change

• Fundamental changes to price stability objective unlikely, but adjustments to include tolerance 
intervals would be reasonable

• Empirical study shows how physical climate risks affect the economy

• A stronger focus on climate risks to maintain price and financial stability is welcomed

• Portfolio management should also evaluate potential negative effects on the transition to a 
sustainable economy

FROM THE AUTHORS

“The ECB should consider quantifying the tolerance interval of below but close to two percent more specifically 

as other central banks have done. This would be beneficial becuse the ECB could then better direct  

inflation expectations and more clearly communicate to what extent deviations from the inflation target are due  

to general uncertainty.” — Geraldine Dany-Knedlik —

Consumer price inflation and inflation expectations in the euro area are significantly below the ECB target of 
below but close to two percent

© 2020 DIW BerlinSource: European Central Bank.
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Price stability and climate risks: sensible 
measures for the European Central Bank
By Franziska Bremus, Geraldine Dany-Knedlik, and Thore Schlaak

ABSTRACT

By the end of 2020, the European Central Bank (ECB) will 

 present the results of its monetary policy strategy review. 

What changes are to be expected and what changes are 

needed? This report covers two areas of the strategy review. 

First, alternatives to the current definition of price stability 

are discussed. Current studies and the practices of other 

central banks indicate that supplementing the inflation target 

with a tolerance interval may be useful to enhance cen-

tral bank  credibility. Second, it is discussed to what extent 

climate risks play a role in the ECB’s economic analyses 

and monetary  policy measures. Empirical evidence shows 

that weather events such as extreme droughts or floods can 

influence  business cycles in the euro area. Overall, climate 

risks should be assessed both as part of the ECB’s macroeco-

nomic and monetary analyses and as part of its portfolio and 

risk management.

The European Central Bank (ECB) has been battling low 
inflation in the euro area for almost a decade. Thus, the 
 leeway for the ECB to provide stimulatory effects using con-
ventional monetary policy instruments has been limited for 
years. In light of this ongoing challenge, the ECB, under the 
new leadership of Christine Lagarde, is reviewing its mon-
etary policy strategy. The process, which is set to last until 
2021,1 is the ECB’s second strategy revision since its incep-
tion. Key results of the last review in 2003 were the supple-
mentary statement on price stability that the ECB is target-
ing an inflation rate of below but close to two percent and 
the reduced weight of monetary developments within the 
two-pillar strategy.2

In addition to the ECB, other central banks, such as the US 
Federal Reserve (Fed), have begun strategy reviews.3 The 
ECB and the Fed are focusing on reviewing the price sta-
bility objective; monetary policy instruments, in particu-
lar unconventional measures such as bond purchases; and 
communication practices. One unique aspect of the ECB’s 
review is that it assesses the extent to which climate change 
will affect its ability to fulfil its mandate.

It is still uncertain which changes in European monetary 
policy strategy to expect. This report focuses on two main 
points: how price stability is measured and defined, as this 
is the ECB’s primary monetary policy task, and the implica-
tions of climate change for monetary policy.

Current definition of price stability

The objectives of the European System of Central Banks 
(ESCB) are laid out in the Treaty on the Functioning of 
the European Union (TFEU). Article 127, paragraph 1 of 
the TFEU defines the mandate of the ECB: “The primary 

1 ECB press release, “ECB launches review of its monetary policy strategy,” January 23, 2020, 

(available online; accessed on March 2, 2020. This applies to all other online sources in this report 

unless stated otherwise.).

2 The two-pillar strategy refers to inflation development and M3 growth. Cf. Jordi Gali et al., The 

monetary policy strategy of the ECB reconsidered: Monitoring the European Central Bank (London: 

CEPR, 2004).

3 The Fed has been reviewing its strategy since mid-2019, see the website of the Federal Re-

serve (available online).

DOI: https://doi.org/10.18723/diw_dwr:2020-14-1

https://www.ecb.europa.eu/press/pr/date/2020/html/ecb.pr200123~3b8d9fc08d.en.html
https://www.federalreserve.gov/monetarypolicy/review-of-monetary-policy-strategy-tools-and-communications.htm
https://doi.org/10.18723/diw_dwr:2020-14-1
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objective of the European System of Central Banks (here-
inafter referred to as ‘the ESCB’) shall be to maintain price 
stability. Without prejudice to the objective of price stabil-
ity, the ESCB shall support the general economic policies in 
the Union [...];” thus, the ECB’s primary task is to maintain 
price stability. However, the TFEU does not provide a con-
crete definition of price stability nor a monetary policy strat-
egy for achieving it. The current definition of price stabil-
ity according to the ECB’s Governing Council is “a year-on-
year increase in the Harmonised Index of Consumer Prices 
(HICP) for the euro area of below two percent.”4

This report shows to what extent changes to this definition 
are possible and what advantages and disadvantages would 
come as a result.

Price stability objective: consumer price index 
(HICP) development

Since 1998, the ECB has defined price stability as the year-on-
year increase in the Harmonized Index of Consumer Prices 
(HICP). In an international comparison, this is not unusual 
(Table). However, theoretically, price stability could also be 
linked to a nominal GDP target, a target that focuses on the 
development of both prices and real output. One advantage 
of a nominal GDP target over a target based on price develop-
ment alone is that the central bank is better able to deal with 
supply-side shocks that cause prices to rise when economic 

4 Cf. the website of the European Central Bank (available online).

activity declines, such as short-term production shortfalls.5 
However, a nominal GDP target implies that  stabilizing 
prices and economic activity are equally important.

A nominal GDP target would be an alternative for central banks 
with a dual mandate, such as the Fed, which guarantees not 
only price stability but also maximum employment. The ECB’s 
mandate, however, explicitly defines price stability as its sole 
primary objective; subordinate to that is an implicit mandate to 
stabilize the economy. The ECB’s mandate cannot be changed 
over the course of the monetary policy strategy review, so it is 
unlikely there will be a switch to a nominal GDP target.

Price-level or inflation targeting?

Price-level targeting instead of inflation targeting would be 
an option were the ECB to select a different monetary pol-
icy strategy in line with its mandate. The main difference 
between price-level targeting and inflation targeting is what 
results when the inflation target is not achieved. With price-
level targeting, the central bank is legally obligated to com-
pensate for past inflation shocks.6 For example, were infla-
tion to be unexpectedly high, the central bank would first 
aim for a below-average increase in prices.

5 Robert Hall and N. Gregory Mankiw, “Nominal income targeting,” in Monetary Policy, ed. 

N. Gregory Mankiw (NBER: 1994); Scott Sumner, “The case for nominal GDP targeting,” Mercatus 

Research, Mercatus Center, George Mason University (2012).

6 Michael Woodford, Interest and Prices: Foundations of a Theory of Monetary Policy (Princeton 

University Press: 2003).

Table

Price stability objectives of various inflation-targeting central banks

 
Primary 
objective of 
price stability

Dual mandate
Inflation as 
price stability 
objective

Measure of con-
sumer prices

Quantitative 
inflation target 

Quantitative 
 inflation 
interval

Accountability 
interval

Target interval
Tolerance 
interval

Qualitative 
 inflation 
interval

Target horizon

ECB Yes No
Yes (annual 
change)

Consumer price 
index

Yes (two percent) No    Yes Medium term

Reserve Bank of 
Australia

Yes No
Yes (annual 
change)

Consumer price 
index

No
Yes (one percent,  
three percent)

Yes No Medium term

Bank of Canada Yes No
Yes (annual 
change)

Consumer price 
index

Yes (two percent)
Yes (one percent,  
three percent)

Yes No Medium term

Czech National 
Bank

Yes No
Yes (annual 
change)

Consumer price 
index

Yes (two percent)
Yes (one percent,  
three percent)

Yes No Not specified

Bank of England Yes No
Yes (annual 
change)

Consumer price 
index

Yes (two percent)
Yes (one percent, 
three percent)

Yes No Not specified 

Federal Reserve 
(USA)

No Yes
Yes (annual 
change)

Personal con-
sumption ex-
penditures price 
index 

Yes (two percent) No No Long term

Central Bank of 
Iceland

Yes No
Yes (annual 
change)

Consumer price 
index

Yes (2.5 percent)
Yes (one percent,  
four percent)

Yes No
Over a 12-month 
period

Bank of Japan Yes No
Yes (annual 
change)

Consumer price 
index

Yes (two percent) No No Not specified 

Reserve Bank of 
New Zealand

No Yes
Yes (annual 
change)

Consumer price 
index

Yes (two percent 
as focus)

Yes (one percent,  
three percent)

Yes No Medium term

Sveriges Riksbank Yes No
Yes (annual 
change)

Consumer price 
index at fixed 
rates

Yes (two percent)
Yes (one percent,  
three percent)

Yes No Not specified

Sources: Websites of the respective central banks.

© DIW Berlin 2020

https://www.ecb.europa.eu/mopo/strategy/pricestab/html/index.en.html
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In contrast, with inflation targeting, a price increase corre-
sponding to the target rate is pursued (Figure 1). Although 
theoretical studies show that price-level targeting can bet-
ter stabilize prices because it is history dependent,7 the 
resulting improvements in welfare significantly depend 
on whether market participants act rationally (i.e., well 
informed and proactively) and trust the central bank. 
However, several empirical studies challenge this assump-
tion.8 Furthermore, analyses by central banks point to risks 
and costs of switching to price-level targeting.9 Most impor-
tantly, there are significant doubts that the general public 
would understand the history dependent aspect of price-
level targeting. If this is not the case, no positive effects 
can be achieved by steering expectations. In view of these 
uncertainties, it can be assumed that the ECB will main-
tain a strategy of inflation targeting.

7 Cf. David Vestin, “Price-level versus inflation targeting,” Journal of Monetary Economics 53, 

no. 7 (2006): 1361–1376. Theoretically, the resulting welfare gains are particularly large if, as a re-

sult of an economic slump, the central bank has to provide such strong expansionary stimuli that 

it reaches the zero lower bound. In theory, rational market participants would then expect the 

price level to be exceeded in the near future after falling below the inflation target. This expecta-

tion lowers the real interest rate and increases demand and thus also upward pressure on prices. 

Cf. Gauti B. Eggertsson and Michael Woodford, “The zero bound on interest rates and optimal mon-

etary policy,” Brookings Papers on Economic Activity 1 (2003): 139–211; Anton Nakov, “Optimal and 

simple monetary policy rules with zero floor on the nominal interest rate,” International Journal of 

Central Banking 4, no. 2 (2008): 73–127.

8 Cf. Michael Hatcher and Patrick Minford, “Stabilisation policy, rational expectations and 

price-level versus inflation targeting: A survey,” Journal of Economic Surveys 30, no. 2 (2016): 327–355 

and references therein.

9 Cf. Bank of Canada, Renewal of the inflation-control target (Ottawa: 2011) (available online).

Measuring price stability: with or without owner 
occupied housing?

The ECB, like almost all inflation-focused central banks, 
uses the increase in the consumer price index (Table) to 
measure purchasing power. However, consumer price indi-
ces worldwide differ significantly in their composition and 
survey methodology. The inclusion of housing costs, espe-
cially owner-occupied housing costs, is particularly contro-
versial. At only eight percent, housing costs (excluding costs 
for water and electricity) are a comparatively small part of the 
European HICP (Figure 2) because owner-occupied hous-
ing costs are excluded. There is still no uniform method for 
European countries to collect data on housing costs; there-
fore, changes in housing costs are only partially reflected in 
the ECB’s target. The international average share of hous-
ing costs in the consumer price indices is almost 20 percent.

Since 2016, Eurostat has been publishing a separate price 
index for owner-occupied housing, the Owner-Occupied 
House Price Index (OOHPI).10 When compared with the 
HICP, it is evident that prices for owner-occupied housing 
have increased significantly more than consumer prices have 
in recent years (Figure 3). If the prices for owner-occupied 
housing were included in the index used, inflation would 
have been higher in recent years.11

However, it is unlikely the ECB will change to an HICP 
including prices for owner-occupied housing in 2021 or use 
a different price index.12 For one, it is unclear if the OOHPI 
violates the conceptual principles of the HICP, which is 
designed to cover consumption expenditure, not changes 
in asset prices.13 Moreover, the OOHPI is currently only 
published quarterly.

Narrow definition: below but close to two percent 
in the medium term

So far, the ECB’s inflation target has consisted of three com-
ponents: a quantitative point target (two percent), a quali-
tative range of deviation from the point target (below but 
close), and a qualitative description of the target horizon (in 
the medium term). In addition to the ECB, many other cen-
tral banks in highly developed economies have set an infla-
tion target of two percent over the medium term, if not the 
long term.14

10 Like the HICP, this index is based on the purchase concept.

11 ECB Economic Bulletin, Issue 8 (2016).

12 The HICP is subject to EU regulations. Any change must be approved by the European Parlia-

ment. In a report by the European Commission to the EU Parliament in 2018, integrating this index 

into the HICP was rejected upon the recommendation of the ECB.

13 Home ownership is a mixed commodity, partly consumption and partly asset/investment. It 

counts as an investment according to the national accounts.

14 In general, a positive inflation target is based on the assumption that the data overestimates 

actual inflation because it is difficult to record data on product substitution, new products, and 

product quality. In addition, a safety margin against a deflationary spiral should be ensured.

Figure 1

How price-level targeting and inflation targeting function
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© DIW Berlin 2020

Price-level targeting as a monetary policy strategy is history dependent: Inflation may 
fall below the inflation target if it exceeded it in the previous period and vice versa.

https://www.bankofcanada.ca/wp-content/uploads/2011/11/background_nov11.pdf
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As key interest rates in different countries are or were zero 
percent, prominent economists have spoken out in favor of 
increasing inflation targets.15 Support of this increase is based 
on the observation that the longer-term real interest rate of 
advanced economies has been declining for several years.16 
If average inflation remains constant, a low longer-term real 
interest rate may lead to running into the lower bound more 
frequently. This would interfere with the ability of monetary 
policy to stabilize the economy and could lead to more fre-
quent and protracted recessions. A higher inflation target 
would allow the long-term nominal interest rates to increase, 
as market participants increase their inflation expectations 
accordingly with a higher target. If market participants’ expec-
tations rise, it is reflected in rising inflation. This reduces the 
risk of repeatedly running into the zero lower bound.

However, it is unclear by how much the inflation target 
must be increased; estimates range from 2.2 to 4.0 percent.17 

15 Laurence M. Ball, “The Case for a Long-Run Inflation Target of Four Percent,” IMF Working 

Papers 14, no. 92 (2014); Olivier Blanchard et al., “Rethinking Macroeconomic Policy,” Journal of 

Money, Credit and Banking 42 (2010): 199–215; John C. Williams, “Monetary Policy in a Low R-star 

World,” FRBSF Economic Letter 23 (August 2016).

16 This decline can be for various reasons: lower productivity growth overall or an increased 

preference for secure assets, for instance. Cf. Kathryn Holston, Thomas Laubach, and John 

C.  Williams, “Measuring the natural rate of interest: International trends and determinants,” Journal 

of International Economics 108 (2017): 59–75; Thomas Laubach and John C. Williams, “Measuring 

the Natural Rate of Interest Redux,” Finance and Economics Discussion Series 11 (2016), Board of 

Governors of the Federal Reserve System.

17 Using a New Keynesian model, some studies agree on an inflation target of 2.2 percent for the 

euro area and 2.4 percent for the USA. Cf. Philippe Andrade et al., “The optimal inflation target and 

the natural rate of interest,” NBER Working Paper, no. 24328 (2018). Others argue for an inflation 

target of around four percent for advanced economies. Cf. Ball, “The Case for a Long-Run Inflation 

Target of Four Percent.”

It must also be noted that the central bank rarely runs into 
the zero lower bound during periods of average economic 
growth. A higher inflation target, in contrast, may lead to per-
manently higher inflation, which causes permanent dead-
weight loss.18 In addition to these uncertainties, it is ques-
tionable if the ECB would succeed in anchoring inflation 
expectations at a higher level in the coming years. Since 2013, 
inflation in the euro area, measured by multiple indicators, 
has been significantly below two percent (Figure 3). Long-
term inflation expectations also deviate from this. Some stud-
ies point out that inflation expectations are no longer in line 
with the ECB’s objective and have weakened its credibility.19

Fixed interval instead of a point target

In an international comparison, combining a quantita-
tive point target and a qualitative tolerance interval is not a 
strategy frequently taken. Instead, many central banks have 
defined quantified intervals (tolerance intervals or tolerance 
bands) around the target, usually of one percentage point, 
in addition to a quantitative point target.

However, the meaning of these intervals differs. The Reserve 
Bank of Australia and the Reserve Bank of New Zealand 
define an inflation tolerance interval as a quantitative 

18 Ben Bernanke, Modifying the Fed's policy framework: Does a higher inflation target beat nega-

tive interest rates? Blog post, September 2016.

19 Cf. Dieter Nautz, Laura Pagenhardt, and Till Strohsal, “The (de-)anchoring of inflation expecta-

tions: New evidence from the euro area,” The North American Journal of Economics and  Finance 40 

(2017): 103–115; Geraldine Dany-Knedlik and Oliver Holtemöller, “Inflation dynamics during 

the financial crisis in Europe: Cross-sectional identification of long-run inflation expectations,” 

IWH  Discussion Papers, no. 20 (2017).

Figure 2

Shares of housing costs in the consumer price indices
In percent
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Sources: National Statistical Offices.

© DIW Berlin 2020

At eight percent, the share of housing costs in the European Consumer Price Index is significantly below the average of 20 percent of other international price indices.
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objective of price stability. The main reason for implement-
ing tolerance intervals is the assumption that monetary po l-
icy cannot control inflation precisely but can only keep it 
within an interval due to the transmission lag of monetary 
policy and short-term shocks. However, tolerance intervals 
can lead to fluctuating inflation expectations. By contrast, the 
quantitative tolerance bands of the Bank of England and the 
Central Bank of Iceland are used solely to hold their respec-
tive governments accountable and are not a direct part of 
the price stability objective. The Sveriges Riksbank and Czech 
National Bank have upper and lower bounds for how much 
inflation may deviate from the point target. Tolerance inter-
vals are intended to illustrate that even with a normal level 
of uncertainty, inflation can vary around the point target. It 
could be advantageous for the ECB to set a quantitative toler-
ance interval to make it clear to what extent any deviation 
from the point target is due to general uncertainty and the 
delayed impact of monetary policy.

Climate change poses monetary policy risks

The ECB is also analyzing climate risks and their implication 
for monetary policy as a part of its strategy review.20 Climate 
change will entail broad structural change and poses consid-
erable financial risks for private households, businesses, and 
financial institutions. Thus, it is a part of the ECB’s mandate 

20 See the website of the European Central Bank (available online).

Figure 3

Development of consumer prices and owner-occupied 
housing costs
Year-on-year change in the indices in percent
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© DIW Berlin 2020

Owner-occupied housing costs have risen much faster in recent years than the HICP 
(with and without energy and food costs). 

Box

Macroeconomic effects of extreme weather 
events in Europe

Extreme weather events, such as extremely high temper-

atures, droughts, and persistent precipitation affect agri-

cultural prices and yields as well as the economy. Over the 

past decades, the frequency of extreme weather events has 

also increased significantly in Europe.1 To quantify the eco-

nomic effects of extreme droughts and precipitation, vector 

auto regression (VAR) models were estimated for Germany, 

France, and Italy. In each case, industrial production (ex-

cluding construction), two-year government bond yields, the 

HICP ( excluding energy and food), and construction output 

at monthly frequency are taken into account. For Germany, 

a model which includes the producer price index for agricul-

tural goods and short-time work is used to estimate further 

economic effects.2 The Standardized Precipitation Index (SPI) 

is used to measure precipitation abnormalities and is avail-

able at a regional level according to the European NACE-3 

regions. The SPI is an indicator for measuring precipitation 

anomalies in a specific location.3 If the SPI declines to below 

1 Cf. European Academies Science Advisory Council, “Trends in extreme weather 

events in Europe: implications for national and European Union adaptation strategies,” 

EASAC  Policy Report 22 (2013) (available online).

2 This data is not available or only available for brief time periods for other countries.

3 Daniel C. Edwards and Thomas B. McKee, “Characteristics of 20th centry drought in the  United 

States at multiple time scales,” Climatology Report, no. 97–2 (Colorado State University: 1997).

Figure 1

Standardized Precipitation Index (SPI) for Germany 
Index in points, absolute deviation from normal 
monthly rainfall
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Note: A vaule above two indicates extreme drought/rain, a value between 1.5 and two indicates 
conditions are very dry/wet, a value below 1.5 is dry/wet from a moderate to a normal degree. 

Sources: European Commission; European Drought Observatory.

© DIW Berlin 2020

In Germany, precipitation anomalies last occurred during the 2018 drought.

https://www.ecb.europa.eu/home/search/review/html/workstreams.en.html
https://easac.eu/fileadmin/PDF_s/reports_statements/Extreme_Weather/EASAC_report_Extreme_Weather_in_Europe_Nov13.pdf
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−1.5, this indicates very low rainfall; values below −2.0 indicate 

extreme drought. Positive values, on the other hand, indicate 

unusually wet conditions. To achieve an SPI index at a country 

level, the  arithmetic average for all regional indices of a country is 

calculated. Subsequently, this displays the absolute values of the 

SPI, as both (extreme) droughts and (extreme) precipitation can 

affect economic activity (Figure 1). These index values are used as 

the first variable in the VAR models. All other variables, with the 

exception of yields on government bonds, are in log levels. The 

models are estimated with six lags. An exogenous increase (shock) 

in the SPI is identified upon the assumption that extreme weather 

events are not influenced by other variables. The shock is scaled 

so that it represents the occurrence of an extreme drought or 

extreme precipitation, so an increase of at least two SPI points in 

absolute values.

The empirical results show that a country’s industrial production 

significantly declines in reaction to an extreme weather event 

(Figure 2). Over the first four quarters after the event, industrial 

production in Germany declines by 0.6 percent, in France by 

0.1 percent, and in Italy by 0.9 percent.

The expanded model for Germany shows that after a weather 

shock, short-time work expands alongside the slowdown in the real 

economy (Figure 3). Over the course of the slowdown, consumer 

prices decline. However, as expected, the prices of agricultural 

goods increase significantly. The construction sector shows no sig-

nificant reaction to weather changes. This is likely due to the fact 

that drought is unlikely to cause construction delays and excessive 

rainfall is likely to only partially restrict construction activity.

Overall, the estimates show that weather events can influence 

business cycle dynamics in Europe. Thus, weather events are play-

ing an increasing role in the ECB’s macroeconomic analysis.

Figure 2

Industrial production in different countries’ reaction 
to an extreme weather event
In percent
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The effects of extreme weather on industrial production are particularly 
marked in Italy.

Figure 3

The reaction of various macroeconomic variables in Germany to 
an extreme weather shock 
In percent

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

HICP excluding electricity and costs

−5,0

0,0

5,0

10,0

15,0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Short-time work

−1,0

−0,0

1,0

2,0

3,0

−0,4

−0,3

−0,2

−0,1

0,0

Producer prices of agricultural goods

Number of months following the shock

Point estimator

68 percent
confidence interval

Source: Authors’ own calculations

© DIW Berlin 2020

Extreme drought or rain especially affect agricultural and consumer prices.
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to assess climate risks.21 According to the EU Treaties, the 
ESCB should support the general economic policies of the 
EU provided that price stability is not affected. One impor-
tant economic policy objective is explicitly stated as being 
“a high level of protection and improvement of the quality 
of the environment” (Article 3(3)).22

The ECB is currently advocating for a sustainable finan-
cial system and the financing of a low-carbon economy, for 
example via the Network for Greening the Financial System 
(NGFS). As part of its strategy review, the ECB is expected to 
further analyze how climate risks affect monetary policy via 
price and financial stability. Building on this, climate- related 
factors should be included in the macroeconomic and finan-
cial stability analyses.23

Climate risks to price stability

Extreme weather events such as heat waves, storms, or floods, 
referred to as physical risks, can directly affect prices and 
the real economy. Different studies show that the infla-
tion rate can increase following a natural catastrophe.24 
Simultaneously, growth and productivity can decline due 
to a loss of physical capital, supply chain interruptions, and 
reduced labor supply (Box). Such supply shocks carry the 
risk of inflation and output developing in opposite direc-
tions, which makes economic stabilization more difficult.25

On the demand side, extreme weather events affect con-
sumption in the form of asset losses by private households. 
If certain risks can no longer be insured, the consequences 
of climate change could result in, for instance, a greater pro-
pensity to save. Furthermore, migration can lead to changes 
in demand. Uncertainty regarding the future development 
of demand as well as climate risks in general may in turn 
hamper investment activity. Climate policy can also influ-
ence price stability, for example through increases in prices 
of emission-intensive goods and services or through struc-
tural changes from investments in individual sectors.

Climate risks to financial stability

Climate risks directly affect the real economy and have con-
sequences for the financial system as well. On the one hand, 
extreme weather events and long-term climate changes such 
as sea level rise or changes in precipitation can have economic 
costs. Uninsured losses can affect the solvency of private house-
holds, companies, and governments, and result in losses of 

21 Mark Carney, “Breaking the Tragedy of the Horizon—Climate Change and Financial Stability,” 

Speech at Lloyd's of London (London: September 2015) (available online).

22 Treaty on European Union (consolidated version). Official Journal of the European Union C 326 

(2012) (available online).

23 Cf. Committee on economic and monetary affairs, Monetary dialogue with Christine Lagarde 

(pursuant to article 284(3) TFEU), Brussels, December 2019 (available online).

24 Patrick Bolton et al., “Central banking and financial stability in the age of climate change,” Bank 

for International Settlements (2020); Marcel Fratzscher, Malte Rieth, and Christoph Grosse-Steffen, 

“Inflation targeting as a shock absorber,” Journal of International Economics (forthcoming).

25 Cf. François Villeroy de Galhau, “Climate Change: Central Banks Are Taking Action,” Banque de 

France Financial Stability Review, no. 23 (2019): 7–16.

value on loans, bonds, and shares. If financial inter mediaries 
do not have enough cushioning to carry these losses, they may 
end up in a precarious situation and potentially trigger conta-
gion effects through the banks. An increase in insured losses 
may in turn put pressure on the insurance sector.

On the other hand, despite the opportunities offered by 
transitioning to a low-carbon economy, risks arising from 
political and regulatory uncertainties, technological shocks, 
or changes in consumer preferences cannot be ignored. 
Furthermore, stranded assets can cause systemic risks. For 
example, to achieve the climate target, a significant share of 
existing coal, gas, and oil must remain unused, causing the 
value of the companies involved to plummet. Financial insti-
tutions that are heavily involved in these sectors could thus 
come under pressure and trigger contagion effects in the 
financial system through emergency asset sales.

Economic analysis and portfolio management

All of these factors play a role in the macroeconomic analysis 
as well as in how the ECB manages its portfolio. To ensure 
price stability during a time of increasing climate risks, it is 
necessary to develop and monitor indicators of transition and 
physical climate risks to the real economy and the financial sys-
tem.26 Such indicators should then become a standard part of 
the ECB’s forecasting models and financial stability analysis. 
Stress tests could also be extended to include climate risks.27

Financial risks related to climate change are also likely to 
be increasingly incorporated into the ECB’s asset manage-
ment activities, such as managing public service pensions, 
to improve the risk-return profile.28 In addition, the ques-
tion arises to what extent climate risks should be taken into 
account when purchasing bonds during quantitative easing 
or in the collateral eligible for central bank loans to commer-
cial banks. To date, monetary purchases of securities are 
performed according to the principle of market neutrality 
to avoid market distortions. According to a 2017 study, this 
leads to a high share of CO2-intensive companies in the polit-
ical portfolio of central banks.29 Empirical findings indicate 
that the market does not fully assess climate risks.30 Not only 

26 Therefore, it is necessary to generate consistent data on the emission intensity of companies in 

addition to consistent methodical aspects. Cf. Task Force on Climate-related Financial Disclosures, 

Status Report, June (2019).

27 Cf. Stefano Battiston et al., “A Climate Stress-Test of the Financial System,” Nature  Climate 

Change 7, no. 4 (2017): 283–288. In 2021, the Bank of England will test the resilience of the 

largest British banks and insurers to climate risk. Cf. Press release from December 18, 2019 

(available online).

28 Cf. Network for Greening the Financial System, A sustainable and responsible investment guide 

for central banks' 'portfolio management (October 2019) (available online).

29 Sini Matikainen, Emanuele Campiglio, and Dimitri Zenghelis, “The climate impact of quantita-

tive easing,” Policy Paper, Grantham Research Institute on Climate Change and the Environment, 

London School of Economics and Political Science. However, the ECB has since acquired “green” 

shares, cf. ECB Economic Bulletin, no. 7 (2018).

30 Cf. Sandra Batten, Rhiannon Sowerbutts, and Misa Tanaka, “Let's talk about the weather: the 

impact of climate change on central banks,” Bank of England Staff Working Paper, no. 603 (2016); 

José Manuel Marqués Sevillano and Luna R. González, “The risk of climate change for financial 

markets and institutions: challenge, measures adopted and international initiative,” Bank of Spain 

Financial Stability Review 34 (2018): 111–134.

https://www.bis.org/review/r151009a.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:12012M/TXT
https://www.europarl.europa.eu/cmsdata/191856/CRE_Monetary%20dialogue_02.12.2019-original.pdf
https://www.bankofengland.co.uk/-/media/boe/files/news/2019/december/boe-consults-on-proposals-for-stress-testing-the-financial-stability-implications-of-climate-change.pdf?la=en&hash=F5793F43311398FA061D5FD41A2E668A0E9252F9
https://www.ngfs.net/sites/default/files/medias/documents/ngfs-a-sustainable-and-responsible-investment-guide.pdf
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could financial risks be underestimated if a central bank’s 
bond portfolio focuses too heavily on emission-intensive sec-
tors. This investment strategy can also slow the structural 
change to a low-carbon economy if companies whose shares 
are used for monetary policy measures profit from more 
favorable financing costs. Different observers therefore call 
for greater consideration to be given to “green” securities, 
both in bond purchases and in eligible collateral for central 
bank credit.31 On the one hand, the consequences of climate 
change are not sufficiently included in current ratings, which 
leads to the possibility of underestimating the risks of bonds 
issued by emission-intensive companies, for example. On the 
other, the question arises as to whether market-neutral bond 
purchases, i.e., purchases in line with market capitalization, 
are appropriate, as they mean that large, emission-intensive 
companies are overrepresented in the central bank portfolio 
in terms of their contribution to value added.

31 Cf. Paul de Grauwe, “Green Money without Inflation,” Vierteljahreshefte zur Wirtschafts-

forschung 2 (2019): 51–54; Matikainen et al., “The climate impact of quantitative easing.”

Conclusion: Modify the definition of price 
stability, evaluate impact of climate change

The ECB’s review of their monetary policy strategy offers the 
opportunity to gauge the effectiveness of European monetary 
policy, incorporate risks more effectively and comprehen-
sively, and evaluate potential side effects of current monetary 
policy. It is likely that the ECB’s definition of price stability 
will change in accordance with its mandate of maintain-
ing price stability. It would be reasonable to set an explicit, 
quantitative tolerance interval around the inflation target. 
Moreover, housing costs should be incorporated more widely 
when measuring inflation.

In regards to assessing the impact of climate change, as far 
as the data allows it, it should be evaluated to what extent the 
market is currently underestimating climate risks and how 
the ECB’s monetary policy measures affect the financing 
conditions of “green” and “brown” economic sectors. This 
is important to ensure adequate ECB risk management as 
well as to accurately estimate how the ECB’s current invest-
ment strategy will affect the transition to a more sustaina-
ble economic and financial system.

JEL: E31, E32, E52, E58

Keywords: monetary policy, price stability, climate risks

Franziska Bremus is a research associate in the Macroeconomics Department 

at DIW Berlin | fbremus@diw.de

Geraldine Dany-Knedlik is a research associate in the Macroeconomics 

Department and the Forecasting and Economic Policy Department at 

DIW Berlin | gdanyknedlik@diw.de

Thore Schlaak is a research associate in the Forecasting and Economic Policy 

Department at DIW Berlin | tschlaak@diw.de

mailto:fbremus%40diw.de?subject=
mailto:gdanyknedlik%40diw.de?subject=
mailto:tschlaak%40diw.de?subject=


LEGAL AND EDITORIAL DETAILS

DIW Berlin — Deutsches Institut für Wirtschaftsforschung e. V.

Mohrenstraße 58, 10117 Berlin

www.diw.de

Phone: +49 30 897 89 – 0 Fax: – 200

Volume 10 April 1, 2020

Publishers

Prof. Dr. Pio Baake; Prof. Dr. Tomaso Duso; Prof. Marcel Fratzscher, Ph.D.; 

Prof. Dr. Peter Haan; Prof. Dr. Claudia Kemfert; Prof. Dr. Alexander S. Kritikos; 

Prof. Dr. Alexander Kriwoluzky; Prof. Dr. Stefan Liebig; Prof. Dr. Lukas Menkhoff; 

Dr. Claus Michelsen; Prof. Karsten Neuhoff, Ph.D.; Prof. Dr. Jürgen Schupp; 

Prof. Dr. C. Katharina Spieß; Dr. Katharina Wrohlich

Editors-in-chief

Dr. Gritje Hartmann; Dr. Wolf-Peter Schill

Reviewer

Prof. Dr. Lukas Menkhoff

Editorial staff

Dr. Franziska Bremus; Rebecca Buhner; Claudia Cohnen-Beck;

Dr. Anna Hammerschmid; Petra Jasper; Sebastian Kollmann; Bastian Tittor;

Sandra Tubik; Dr. Alexander Zerrahn

Sale and distribution

DIW Berlin Leserservice, Postfach 74, 77649 Offenburg

leserservice@diw.de

Phone: +49 1806 14 00 50 25 (20 cents per phone call)

Layout

Roman Wilhelm, DIW Berlin

Cover design

© imageBROKER / Steffen Diemer

Composition

Satz-Rechen-Zentrum Hartmann + Heenemann GmbH & Co. KG, Berlin

ISSN 2568-7697

Reprint and further distribution—including excerpts—with complete 

reference and consignment of a specimen copy to DIW Berlin’s 

Customer Service (kundenservice@diw.de) only.

Subscribe to our DIW and/or Weekly Report Newsletter at  

www.diw.de/newsletter_en

mailto:leserservice%40diw.de?subject=
mailto:kundenservice%40diw.de?subject=
http://www.diw.de/newsletter_en

