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AT A GLANCE

And Yet They Move: Energy Prices Fall When Key

Interest Rates Increase, Despite Countervailing
Eftects

By Gokhan Ider, Alexander Kriwoluzky, Frederik Kurcz, and Ben Schumann

Energy prices have risen sharply due to the coronavirus pandemic and the war in Ukraine

Using a time series model for the euro area, study investigates if the European Central Bank (ECB)
can generally do something against rising energy prices

Estimation of the empirical model for 1999 to 2020 shows that the ECB is not powerless: key
interest rate hikes decrease euro-area energy prices

- Three monetary policy transmission channels are found with partially countervailing effects; both
oil price and euro/US dollar exchange rate both play a large role

ECB's interest rate hikes since 2022 were the right move and also reduced inflation expectations

European Central Bank can lower energy prices with a key interest rate hike despite countervailing effects
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“We are seeing the first successes of the ECB’s interest rate policy, as inflation rates have

fallen slightly in recent months. The ECB is also succeeding in keeping inflation expec- E' &
tations in check. There were always more upward deviations, but now expectations are O

returning toward the two-percent target.”
Audio Interview with Alexander Kriwoluzky (in German)

— Alexander Kriwoluzky — www.diw.de/mediathek
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And Yet They Move:

Energy Prices Fall When Key Interest Rates
Increase, Despite Countervailing Effects

By Gokhan Ider, Alexander Kriwoluzky, Frederik Kurcz, and Ben Schumann

ABSTRACT

Energy prices have risen sharply as a result of the coronavirus
pandemic as well as the Russian attack on Ukraine in Febru-
ary 2022. The resulting consumer price inflation is forcing the
European Central Bank (ECB) to act in accordance with its
mandate. However, the ECB expresses doubts that it will be
able to have an impact on the price increases. As this Weekly
Report based on an analysis of structural relationships in the
euro area emphasizes, the ECB is anything but powerless

in regard to energy price developments: Following a 2022
Weekly Report that showed that fuel and heating costs gener-
ally fall in the wake of an interest rate hike, this Weekly Report
identifies three channels of monetary policy through energy
prices. In some cases, they have countervailing effects. How-
ever, the conclusion is clear: The ECB can actually dampen
energy prices by raising the key interest rates.
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What can a central bank do against rising inflation? Few ques-
tions in economics have been researched as much as this one.
The short answer is: It can increase interest rates. A higher
key interest rate increases the general interest rate level in
the economy. As a result, companies invest less and private
households reduce their consumption. The resulting overall
decline in demand then has a dampening effect on prices.

Thus, it was surprising when the President of the European
Central Bank (ECB), Christine Lagarde, said an interest rate
hike would not be able to stop the price increases.' The recent
increase in the price level in the euro area could be attributed
primarily to a rise in energy prices (Figure 1). Following an
increase in oil and gas prices in 2021, the Russian attack on
Ukraine in 2022 resulted in a further sharp increase. A com-
mon narrative in this economic environment is that an inter-
est rate hike could be off target, as it might not affect energy
demand. Moreover, the narrative would suggest that a change
in demand in the euro area would not necessarily resultin a
change in energy prices, as important energy prices such as
oil are determined on the world market. In addition, although
an appreciation of the euro against the US dollar makes oil
cheaper in the euro area, the price change is not necessarily
passed on to consumers.? This report shows that this narra-
tive is based on false assumptions.

Using a time series model for the euro area, this Weekly
Report examines the extent to which a change in interest
rates affects energy prices by estimating the structural impact
of ECB interest rate changes in the euro area for the period
from 1999 to 2020. In addition, this report shows through
which channels the interest rate change affects the economy.
In the econometric analysis, different channels are identified

1 Atthe EU Parliament's Monetary Dialogue on February 7, 2022, ECB President Christine
Lagarde said, "Now, if we were to take monetary policy action [..] and rapidly hiking interest rates,
would that have an impact on energy prices right away? | don't think so.”

2 Cf.for example, Carin van der Cruijsen, Jakob De Haan, and Maarten Van Rooij, High inflation
erodes trust in the ECB (2023: VoxEU) (available online; accessed on February 9, 2023. This ap-
plies to all other online sources in this report unless stated otherwise.) and Kai Philipp Christoffel,
Giinter Coenen, and Anders Warne, “The new area-wide model of the euro area: a micro-founded
open-economy model for forecasting and policy analysis," ECB Working Paper no. 944 (2008).
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Box 1

Model and data

This Weekly Report uses an empirical model to show how the
ECB's monetary policy decisions affect consumer prices and
economic activity in the euro area. A state-of-the-art empirical
method, the Bayesian proxy structural vector autoregressive
time series model (BP-SVAR),' is used to capture the dynamic
structure of the euro area economy. The BP-SVAR model is
estimated using euro area data from January 1999 to February
2020

The baseline model for the euro area economy includes the
one-year German government bond yield, the industrial pro-
duction index, the consumer price index, the energy compo-
nent of the consumer price index, the Brent crude oil price, a
measure for the credit risk premium, and the euro-US dollar
exchange rate. The model contains standard variables to cap-
ture the necessary macroeconomic relationships in the econ-
omy and is expanded to estimate the impact of ECB monetary
policy on consumer energy prices via the exchange rate and
the oil price. The model uses data at monthly frequency and
includes a constant and twelve lags for each variable. While
the Bayesian estimation method allows additional information
to be included in the estimation procedure, it is not used in this
study. Accordingly, the results reflect the information from the
underlying time series. The estimated monetary policy effects
are presented using impulse response functions that reflect an
average dynamic response of variables in the modeled system
to an ECB interest rate hike. As the SVAR used is a linear mod-
el, the opposite results apply for an interest rate decrease.

1 JonasE. Arias et al, “Inference in Bayesian Proxy-SVARs," Journal of Econometrics 225
(2021): 88-106.

2 The sampling period does not include the COVID-19 pandemic as of March 2020. A
longer sampling period that includes the pandemic does not change the results, cf. Ider
etal,, "Can the ECB influence consumer energy prices."

through which monetary policy can influence energy prices
in the euro area.

ECB interest rate changes influence energy
prices

To estimate the effects of ECB monetary policy on the
euro area, a structural vector autoregression model (SVAR
model) including the following variables is used: the inter-
est rate of the one-year German government bond, industrial

3 Fora theoretical foundation of the channels and further results, see Gokhan Ider et al., "Can
the ECB influence consumer energy prices?" DIW Discussion Paper no. 2033 (2023) (available
online).

Figure 1

Inflation in the euro area and impact of energy prices
components
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Inflation in the euro area is strongly driven by energy prices.

output, consumer prices, energy prices, the euro to US dol-
lar exchange rate, a corporate interest spread, and the Brent
crude oil price (Box 1). Exogenous effects of monetary pol-
icy can be gauged through measuring interest rates shortly
before and shortly after the announcement of ECB policy
announcements. This makes it possible to isolate causal
effects of monetary policy on the euro area economy, as the
ensuing interest rate difference reflects the monetary policy
decision that was unexpected and, accordingly, not priced by
financial markets (Box 2).

The analysis shows that industrial output and consumer
prices decline as a result of an interest rate hike, which is in
line with standard monetary theory (Figure 2).* The yield on
the German government bond, which is widely regarded as
the safe rate, rises by a few basis points after the rate hike
(also known as a “shock” in economic terms), leading to a
reduction in the consumer price index by slightly less than
0.1 percent. Consumer energy prices, in contrast, decline five
times as much. The energy components in the consumer
price index are mainly heating energy and electricity prices
as well as fuel prices for private transport. The key factor for
the sharp decline in energy prices compared to the overall

4 Jordi Gali, Monetary policy, inflation, and the business cycle: an introduction to the new Keynes-
ian framework and its applications (Princeton University Press: 2015); Frank Smets and Rafael
Wouters, "Shocks and frictions in US business cucles: A Bayesian DSGE approach,” American Eco-
nomic Review 97, no. 3 (2007): 586-606.
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Figure 2

Effects of a key interest rate hike in the euro area
Change in percent, for government bonds in percentage points
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Energy prices react much more strongly to a change in interest rates than inflation as a whole. The price of oil falls significantly in the short term.

index is the reaction of the exchange rate and the oil price,
as oil is the most important driver of energy prices.’ As an
interest rate increase makes investing in euros more attrac-
tive for investors, the euro appreciates against the US dollar.

5 Oilis the most important energy commodity in the basket of goods and services on which the

consumer price index is based, accounting for 45 percent (in 2019).

76 DIW Weekly Report 8/2023

A key new result of this study is the influence of the ECB’s
monetary policy on the global oil price, which drops signif-
icantly. This implies that the euro area is a strong player in
the global energy and oil markets that should not be under-
estimated. Thus, it is of central importance to consider the
decline in demand that the ECB is causing through its inter-
est rate hikes for the oil market as well.
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Box 2

Identification of exogenous monetary policy
shocks

The effects of monetary policy on the economy can only be
accurately studied by identifying central bank policy changes
that are not endogenous reactions to economic fundamentals.
These exogenous changes to monetary policy are referred to
as monetary policy shocks, which are unexpected and thus not
already priced in the financial markets. Monetary policy an-
nouncements by the ECB offer the possibility of isolating unex-
pected changes in monetary policy and can therefore be used
to measure the impact of monetary policy on the economy.

The modern high frequency identification method is used
here, which isolates such unexpected changes in monetary
policy by measuring changes in interest rate futures in a
narrow time window around the announcement of the policy
decision. The important assumption here is that the shift in
market expectations about monetary policy is captured in the
changes in the futures rate. Moreover, futures only change as
a result of monetary policy, as there are no other systematic
effects in the short time period around the announcement.
This has been shown to be a valid and reasonable assumption
by seminal papers in the related literature. Typically, the ECB
publishes its monetary policy decisions in a press release on
the day of the Governing Council's monetary policy meeting,
which is later followed by a press conference. The change of
the three-month overnight index swap rate (OIS) before the
press release and after the press conference is used as a mon-
etary policy surprise.” In addition, the poor man's sign restric-
tions are used to filter out central bank information effects of a
monetary policy surprise.

This identified unexpected change in policy is used as an
instrument in the time series model to capture exogenous
changes of monetary policy. In the model, the monetary policy
stance is represented by an interest rate, which in this case is
the rate for one-year German government bonds.

1 Cf. Mark Gertler and Peter Karadi, "Monetary Policy Surprises, Credit Costs, and Eco-
nomic Activity," American Economic Journal: Macroeconomics 7, no. 1(2015): 44-76.

2 High frequency data were taken from the Euro Area Monetary Database (EA MPD),
which are from the following publication: Carlo Altavilla et al., "Measuring euro area mone-
tary policy," Journal of Monetary Economics 108 (2019): 162-179.

3 Marek Jarocinski and Peter Karadi, "Deconstructing Monetary Policy Surprises — The
Role of Information Shocks," American Economic Journal: Macroeconomics 12 (2020): 1-43.

Figure 3

Counterfactual scenario: Key interest rate hike in the euro area
without an effect on the oil price
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Were the global oil price not influenced by the interest rate change, energy prices in
the euro area would experience a less sharp decline.

With its monetary policy, the ECB can influence energy
prices, which also react exceptionally strongly to an inter-
est rate hike compared to the response of the overall price
index.

DIW Weekly Report 8/2023 77
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Figure 4

Counterfactual scenario: Key interest rate hike in the euro
area without euro appreciation (global price effect of the
exchange rate)
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The oil price and energy prices would decline more sharply if the euro did not ap-
preciate. The stronger euro therefore counteracts the price-dampening effect of the
interest rate hike.

Monetary policy and energy prices: Three
different transmission channels

Monetary policy’s effects on the global oil price and the euro
to USD exchange rate are essential to understanding why

78 DIW Weekly Report 8/2023

Box 3

Calculating the counterfactual scenarios

To identify the importance of the individual transmission chan-
nels, counterfactual scenarios are calculated in which the ECB
interest rate hike does not change different variables. These
scenarios were calculated with the minimum relative entropy
method (MRE method).’

Generally, every counterfactual scenario can be characterized
by two characteristics. The first characteristic of such a sce-
nario is determined by the desired experimental result, which
by definition differs from the actual experimental result. For
example, in the case of a coin toss showing tails, the desired
counterfactual outcome would be heads. The second charac-
teristic of a scenario is described by the possible circumstanc-
es that may change in order to get the desired result. In the
case of a coin toss, for example, this would be how high the
coin is tossed, the wind at the time of the toss, or the weight

of the coin. MRE scenarios calculate the necessary minimal
change in circumstances for the desired experimental result to
be achieved. This makes it possible to calculate the most likely
scenario in which the desired counterfactual outcome occurs.

In the illustrated application, the objective is to calculate the
impact of a monetary policy shock that does not change some
of the endogenous variables. The circumstances that are
allowed to change in the implementation of the MRE method
chosen here to achieve the desired result are the parameters
of the SVAR model. The MRE method thus calculates the min-
imum change in the parameters needed for the desired result
to occur. This ensures that the counterfactual scenario gener-
ated is the most likely scenario to achieve the desired result.
Intuitively, this means that the dynamics of the other endoge-
nous variables in the SVAR model are as close as possible to
the actual observed dynamics from the original estimation.

1 Max Breitenlechner, Georgios Georgiadis, and Ben Schumann, "What Goes around
Comes around: How Large Are Spillbacks from US Monetary Policy?" Journal of Monetary
Economics 131(2022): 42-160.

energy prices react (so strongly) to interest rate changes.
In particular, three transmission channels are discovered.
To quantify the significance of the different transmission
channels, three counterfactual scenarios (Box 3) in which
the effects of the various channels are simulated. The differ-
ence between the reaction of the energy prices in the origi-
nal SVAR model and the reaction in the counterfactual sce-
nario provides an insight into how significant the individ-
ual channels are for the impact of the interest rate change
on European energy prices.
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Decline in demand following an interest rate
change also influences energy prices

Figure 5

Counterfactual scenario: Key interest rate hike in the euro
area without euro appreciation (local price effect of the
exchange rate)

Change in percent
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and production in the euro area as a result of an interest rate
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traded in USD on the world market, fails to recognize the
global importance of the euro area. Thus, the importance
of the euro area monetary policy channel for the oil mar-
ket can be measured by the difference between the origi-
nal scenario and a counterfactual scenario where the global
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The first of these scenarios contains an interest rate hike by

the ECB that does not cause the euro to appreciate, which
provides information on the overall effect of the exchange This scenario shows that the stronger euro in itself certainly lowers energy prices, but
rate’s local and global price effects (Figure 4). The exchange the countervailing effect (Figure 4) dominates.

rate’s global price effect appears to have a stronger impact

than its local price effect. This scenario shows that the global

oil price and local energy prices would decline more without  the euro appreciating. Therefore, it can be inferred that the

appreciation of the euro leads to a larger increase in the global

oil price than its effect on the local price.

© DIW Berlin 2023

6 The counterfactual analyses can also be simulated in a structural scenario analysis, cf. Joan

Antolin Diaz, Ivan Petrella, and Juan F. Rubio-Ramierz, "Structural scenario analysis with SVARs," H he final £ 1 . h h h
Journal of Monetary Economics 117 (2021): 798-815. In Ider et al,, "Can the ECB influence consumer owever, the final counterfactual scenario snows that the

energy prices," it is shown that the results do not change. exchange rate’s local price effect does actually play a role.
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This can be seen in a simulation in which, first, the ECB’s
rate hike does not appreciate the euro against the US dollar
and, second, the lack of appreciation does not change the
global oil price relative to the benchmark model. The sce-
nario shows that local energy prices decline less when the
euro does not appreciate and the oil price response remain
the same. This means that the appreciation of the euro defi-
nitely has a negative—that is, dampening—effect on energy
prices in euros in the euro area. However, the exchange rate’s
global price effect outweighs the local price effect, which
therefore recedes into the background.

Current monetary policy fighting inflation,
harboring risks

The analysis in this Weekly Report shows that the ECB can
successfully combat inflation with its interest rate hikes.
In this context, the interest rate increases implemented in
2022 were the correct course of action at the time. However,
the results show that an interest rate hike can also lead to a
decline in economic output and to an increase in unemploy-
ment. Therefore, the ECB measures come with economic
costs. However, in the current inflationary environment,
the ECB must pay particular attention to the development
of inflation expectations, which are essential for the develop-
ment of inflation in the medium term. The ECB can rein in
inflation with interest rate hikes and thus achieve its infla-
tion target of two percent in the medium term.

Gokhan Ider is a PhD Student in the Macroeconomics Department at
DIW Berlin | gider@diw.de

Alexander Kriwoluzky is Head of the Macroeconomics Department at
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Conclusion: ECB interest rate increases since
2022 were the correct course of action

The analysis in this Weekly Report identifies three channels
through which monetary policy in the form of an interest
rate hike affects energy prices. The most significant chan-
nel is the decline in aggregate demand following an inter-
est rate hike in the euro area, as a result of which prices on
the world market fall. The monetary union is not a small
economy, but rather (still) an important player on the energy
market. Moreover, the analysis shows that the appreciation
of the euro against the US dollar as a result of the ECB’s
interest rate hike leads to an increase in the global oil price
and the oil price in USD. On the one hand, oil in the euro
area is becoming cheaper due to the strong euro, but this
also increases demand for oil in USD, which makes it more
expensive. This global price effect overcompensates for the
decline in the oil price in euros driven by the local price effect.
Thus, the appreciation of the euro following an interest rate
hike counteracts the demand-induced decline in local and
global energy prices. Considering all three transmission
channels, it can be seen that an ECB interest rate hike does
lower global and local energy prices because the euro area
demand for energy decreases.

By beginning to raise interest rates in the euro area succes-
sively from July 2022 following a long period of hesitation,
the European Central Bank successfully prevented a further
rise in inflation and reduced inflation expectations, which is
an important determinant of inflation in the medium term.

Frederik Kurcz is a PhD Student in the Macroeconomics Department at
DIW Berlin | fkurcz@diw.de

Ben Schumann is a PhD Student in the Macroeconomics Department at
DIW Berlin | bschumann@diw.de
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