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Abstract 

The dispersion of inflation rates within the euro area tends to 
increase in times of very strong energy price increases. A small 
part of this divergence is due to fiscal policy measures 
implemented by Member States and aimed at dampening the 
energy price increase. The monetary policy response of an 
inflation-targeting central bank to adverse supply shocks 
depends on the nature of the shock (demand or supply driven, 
temporary or permanent) and on the credibility of the central 
bank's commitment to the inflation target.  
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EXECUTIVE SUMMARY 

• Most of the increase in HICP inflation rates in the euro area is still directly related to the 
higher raw material prices, especially energy prices.  

• As the pass-through of higher energy costs to goods and services prices accelerates, core 
inflation's contribution to the headline inflation rate is rising. 

• The dispersion of inflation rates within the euro area tends to increase in times of very strong 
energy price increases. 

• From a monetary policy perspective, high inflation rates reduced the real short-term interest 
rate into historically low territory, for the three largest Member States into a range between 
-4.5% to -9%.  

• The monetary policy response to an energy price shock (adverse supply shock) varies, 
depending either on the extent of nominal rigidities in an economy or on the loss function of 
the monetary authority.  

• Countries that are net importers of raw materials will experience a worsening of their terms-
of-trade. This results in a transfer of real income/resources to raw material exporting countries.  

• The central bank may follow a wait-and-see policy after a commodity price shock if the 
formation of prices and wages is flexible and still enjoys high credibility with respect to the 
inflation target.  

• If the credibility of the inflation target becomes endangered, the central bank would have to 
send a strong signal of determination to market participants by raising policy interest rates 
swiftly.  

• If inflation rates are highly dispersed between countries in a monetary union, the central 
bank has two options: (1) to change the weights used to compute the average inflation rate 
for the common currency area. In this case, the central bank could apply higher weights to 
countries with more pronounced rigidities. Alternatively, (2) fine tuning that could use 
macroprudential instruments to manipulate country-specific term spreads and interest rate 
spreads for credit.  
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 INTRODUCTION  
The vigorous upturn in inflation rates is happening worldwide. This hints at imported inflation as the 
likely source of higher prices in many developed countries, but additionally, the monetary policy cycle 
was strongly synchronised throughout Organisation of Economic Co-operation and Development 
(OECD) members over the last couple of years and exceptionally supportive of economic growth.  

In contrast to other large economies, the euro area shows a distinctive feature. While in the United 
States (US) or Canada, the regional dispersion of inflation rates hardly deviates from historic patterns, 
the euro area shows a swift rise in inflation rate dispersion, which now mirrors episodes like in the year 
2000 or during 2007-2009. Obviously, the external increase in raw material prices, starting already in 
mid-2021 and sharply accelerating after the Russian attack on Ukraine at the end of February 2022, 
uncovered structural differences among member countries of the currency union. Those differences 
relate to the quantity of imported energy and commodities used in the domestic production process 
and the kind of contracts between utilities and their customers in member countries. Europe is also 
facing an extraordinary inflationary push originating from the immediate pass-through of higher gas 
prices into electricity prices.  

Furthermore, governments in member countries reacted to real income losses from rising energy 
prices by applying fiscal interventions to reduce the burden of higher energy prices for households and 
firms in varying degrees. A review across 18 countries shows that 60 interventions have been 
implemented over the last few months with some countries enacting only one measure while others 
applied up to five different interventions (cf. annex 1). Thus, part of the cross-country variation in 
inflation rates results from the varying intensity of fiscal interventions. Moreover, some economic policy 
measures targeted energy prices directly, while income transfers aimed at stabilising the purchasing 
power of private households.  

The high degree of regional dispersion in inflation rates may create some challenges for the conduct 
of monetary policy because the main instrument used by the European Central Bank (ECB) are the key 
interest rates which are uniform across the whole currency union, while inflationary pressure appears 
to be particularly strong in Eastern European member countries (especially in the Baltic states). We will 
frame our analysis of monetary policy under a high degree of dispersion into the literature on the 
optimal monetary response of an inflation-targeting central bank to adverse supply shocks, i.e. energy 
and commodity price shocks. Our review puts emphasis on the role of central bank credibility for its 
response to adverse supply shocks. The central bank may react to the high degree of dispersion by 
either modifying the weights for the computation of the average inflation rate of the euro area or, 
alternatively, by encouraging the implementation of national macroprudential measures, for example 
through the European Systemic Risk Board. The second approach would allow for a regional fine tuning 
of the general interest rate policy.  

We will start our discussion in chapter 2 with a description of the driving forces for the recent surge in 
inflation and continue with presenting a decomposition of inflation rates into four broad categories of 
goods and services. Furthermore, we compare the inflation dispersion within the euro area to the US 
and Canada and discuss the role of fiscal interventions implemented by national governments to 
dampen the increase of energy prices for households and firms. This comparison provides a rough 
impression of the degree of dispersion in inflation rates which can be attributed to the fiscal policy 
response by member countries to the energy and commodity price shock. We continue in chapter 3 
with a literature survey on the optimal monetary policy response to adverse supply shocks and discuss 
the possibilities of inflation-targeting central banks to take into account regionally dispersed inflation 
rates in their monetary policy setting. In the final chapter we draw some conclusions on the 
consequences of dispersed inflation rates for monetary policy.  
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 INFLATION AND INFLATION DISPERSION IN THE EURO AREA 
IN 2021 AND 2022 

2.1. Driving forces of high inflation in 2021/2022 
The rise of inflation started in the rebound to the slump in prices due to the COVID-19 recession in 2020. 
It was amplified by a change in the structure of private consumption due to COVID-19 restrictions and 
behavioural changes which led to an increase in demand for (durable) consumer goods and a decline 
in spending for services. These changes combined led to a significant decline in private consumer 
spending. However, as unprecedented fiscal support measures stabilised disposable household 
incomes, private savings rose sharply in the euro area. As a consequence of the higher demand for 
consumer goods, global industrial production and international trade volumes for goods increased 
strongly.  

In spring 2021, global industrial production and world trade volumes had already exceeded pre-
pandemic levels by almost 10%. This development continued until summer 2022. In order to produce 
these goods, demand for raw materials and intermediate products as well as for labour increased 
sharply and production reached its capacity constraints, causing world market prices for raw materials 
(especially energy) and goods to soar. Due to the higher volumes in international goods trade, global 
transportation infrastructure also reached its limits leading to a steep rise in transportation costs. 

Higher private savings together with very low interest rates due to a very expansive monetary policy 
(policy rates at or close to zero and quantitative easing) resulted in negative real returns on saving 
accounts and government bonds. Historically low rates for mortgage loans resulted in a very high 
demand for real estate, especially housing, pushing up production in construction and dwellings and 
consequently pushing up world market prices for building and raw materials. 

In addition to these pandemic-related developments that pushed world market prices already 
upwards, a reduction in the supply of natural gas to Europe occurred as of summer 2021, when Russia 
(Gazprom) stopped filling its gas storage facilities in central Europe. As a consequence, wholesale prices 
for natural gas and electricity in Europe strongly increased. 

Hence, in 2021, inflation, as measured by the harmonised index of consumer prices (HICP), started to 
accelerate in the euro area, as well as all over the globe, driven mainly by energy prices (mineral oil 
products in spring and natural gas and electricity prices in summer/autumn). In addition, transport 
costs increased strongly due to supply chain disruptions, and the availability of consumer goods 
declined. Together with the pass-through of higher energy costs, prices of industrial consumer goods 
and food began to rise as well.  

With the beginning of the Russian invasion in Ukraine and in response to Russia's aggression, which 
was in violation of international law, the European Union (EU), US, United Kingdom (UK), Japan, and 
other countries imposed extensive sanctions against Russia. As a result, energy and food prices in 
Europe experienced an additional price push (especially for natural gas and electricity), and inflation 
rose to levels not seen since the two oil shocks in the 1970s.  

Although headline inflation rates in the euro area and the US show a similar level, their composition is 
very different, which reflects two main characteristics (Figure 1): 

(i) The sources of high inflation rates 

• US: mainly core inflation (2022 average January-September: +6.2%; energy +29.8%).  

• Euro area: mainly energy prices (2022 average January-September: +38.2%; core +3.6%). 
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(ii) The position in the inflation cycle:  

• US: the pass-through of higher energy prices and higher labour costs is well advanced 
and there are tentative signs that inflation might reach its peak soon.  

• Euro area: energy prices are still rising (especially natural gas prices) and their pass-
through to consumers has not yet been completed. Moreover, second-round effects 
from high inflation to wage increases, consequently leading to further price increases, 
have not yet taken place. 

2.2. Inflation dispersion in the euro area 
A country's headline inflation as measured by the HICP is determined by the changes in individual 
prices and its weighting structure. Public authorities have an impact on the price formation mechanism 
via administered prices (which are permanently under the influence of the public administration), taxes 
and excise duties, as well as via temporary interventions (Box 1). In this subsection we deal with the first 
two sources that influence inflation dispersion within the euro area in the high inflation period in 
2021/2022. To put the situation in the euro area into context, we compare it with regional inflation 
dispersion measures for the US and Canada. In section 2.3 and annex 1, we turn to the role of 
administered prices and special measures taken by individual member countries in the wake of the 
currently very high inflation.  

Box 1: Components of headline inflation (HICP)  

Source: Authors’ own elaboration. 

In October 2022, inflation in the euro area (10.7%; flash estimate) was at its highest level since the 
introduction of the common currency and also inflation dispersion as measured by range (maximum, 
minimum) and by standard deviation within the common currency area has reached an all-time high. 
Some countries show (relatively) lower rates of inflation (France, Spain, Malta; 7% to 7.5%) whereas 
other countries experience very high rates (Netherlands, Baltic states; 17% to 22.5%)1.  

  

                                                             
1 According to Eurostat (2022) flash estimates for HICP inflation rates for the euro area for October 2022.  

https://ec.europa.eu/eurostat/documents/2995521/15131964/2-31102022-AP-DE.pdf/4675c498-4825-af49-fcfa-0aebf563cd22. 

• Domestic market prices of HICP items. 

• Country-specific weighting schemes of HICP items due to national consumption preferences. 

• Public administration influences on prices: 

o Administrated prices. 

o Taxes and subsidies on products. 

o Regulative price measures. 

https://ec.europa.eu/eurostat/documents/2995521/15131964/2-31102022-AP-DE.pdf/4675c498-4825-af49-fcfa-0aebf563cd22
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Figure 1: Inflation (contributions) euro area, US and Canada 

Panel A: Average contributions July to December 2021 and January to September 2022 

 

Panel B: September 2022 

 
Source:  Eurostat, U.S. Bureau of Labor Statistics, Statistics Canada; WIFO calculations. 

Note:  Contributions of four product groups to headline inflation; the sum of industrial goods (dark green) and services 
(light green) represents the contribution of core to headline inflation. 

For most countries the main contribution to HICP inflation still comes from energy prices 
(Figure 1 – Panel A), but as the pass-through of higher costs into the prices of almost all consumer 
goods is intensifying, the contribution of non-energy product groups to headline inflation is also 
increasing. In September 2022, the share of core inflation in headline inflation was higher than the 
January-September average in all euro area countries (Figure 1 – Panel B). 
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The earlier and stronger increase of inflation in the Netherlands, and the Baltic states as compared to 
the other euro area members is foremost due to a more direct connection of retail energy prices for 
consumers to the world market prices for coal (Baltic states) and European wholesale prices for natural 
gas and electricity (all four countries), respectively.  

A stronger and faster transmission of energy price increases to retail prices seems also to be happening 
in the business sector in these four countries, as the prices of other non-energy products also increased 
stronger than the euro area average. Energy price increases are considered as economy wide shocks 
and as such affecting all firms in an industry in a fairly similar way. Hence, the stronger the energy price 
shocks, the stronger and faster they are transmitted to other prices.  

This is particularly true for food prices in the Baltic states, which have increased by between 20% and 
30% since June 2022, significantly more than in the other euro area countries. The higher weight of 
food in the HICP goods basket further amplifies the inflationary contribution of food. 

Higher inflation is eroding the purchasing power of wages and salaries. Depending on how quickly 
price increases result in stronger wage adjustments, higher labour costs will be passed on to prices 
(price-wage-price spiral). This explains to some extent the more persistent inflation differentials. 

In Figure 2, we present two measures of inflation dispersion in the euro area over a longer period. In 
Panel A, the range of the monthly headline inflation rates in the euro area Member States (maximum 
and minimum) is displayed as well as the 50% quantile around the regional median (dark green area). 

Another measure of inflation dispersion summarises the variation in inflation rates across countries by 
using the monthly standard deviations for headline and core inflation for euro area Member States. In 
panel B, we apply it to two country samples: euro area 12 is the subset of the 12 Member States that 
were already part of the union when the euro was introduced as a physical currency in 2002; euro area 
19 includes all current members. We compare the variation within the euro area with similar measures 
for the US (4 regions, 9 census divisions, respectively) and Canada (13 territories).  

Figure 2: Regional inflation dispersion in the euro area, the US, and Canada 

Panel A: Distribution of inflation rates in the euro area across member countries, monthly 
year-on-year changes 

 

Source: Eurostat, Macrobond – The dark green area shows the 50% quantile around the regional median. The light green 
areas show the upper and lower 25% quantiles.  
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Panel B: International comparison of the standard deviations for regional inflation rates  

 
Source:  Eurostat, U.S. Bureau of Labor Statistics, Statistics Canada; WIFO calculations. 

Note:  Headline inflation rates; Euro area 12: monthly unweighted standard deviation of 12 member countries in 2002. Euro 
area 19: all current members, monthly unweighted standard deviation of 19 countries.   
US: unweighted standard deviation of 4 regions (2002 to 2018 and 9 divisions (2019 to 2022), respectively. 
Canada: monthly unweighted standard deviation of 13 territories. 

For the low inflation period 2010 to 2020, the measures of inflation dispersion for the euro area, the US 
and Canada are quite similar and do not change much over time. For the US and Canada, this holds 
also for the high inflation period 2021/2022. In the euro area, the inflation dispersion for both measures 
strongly increases. For the euro area 12 subgroup, the high inflation rate in the Netherlands is 
responsible for the hike in inflation dispersion in 20222. In addition, also the Baltic states show 
enormous increases in its inflation rates which then lead to the even stronger spike in the euro area 19 
measure. 

The above finding is in line with results of earlier studies. Altissimo et al. (2010) show that the degree 
of dispersion within the 10 euro area member countries in the period 1990 to 2004 was around twice 
the comparable measures computed within the German Länder, the Spanish Comunidades 
Autónomas, or Italian cities. This shows that the dispersion of inflation rates across European borders 
was higher as compared to those within European countries. Also, Beck et al. (2009) find that price 
dispersion in the euro area was twice as large as across 11 metropolitan areas in the US. However, they 
also put their result into perspective by mentioning the small number of regional units in the US which 
tends to reduce measures of dispersion. 

2.3. Policy measures to fight inflation directly 
Prices for various consumer goods are not determined by market forces but set by public 
administration, for example fees for water supply, sewerage disposal and waste management and (in 

                                                             
2 The Netherlands – as a small country – matters with respect to measures of dispersion because the standard deviation or the difference 

between maximum and minimum values are unweighted statistics. In this case the size of the deviation from the mean becomes relevant.  
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some countries) also for natural gas, electricity and district heating. Inflation might differ in some 
countries because of the varying extent of price adjustments for administered prices (Table 1). Two 
patterns emerge: when this instrument is used to dampen inflation, price adjustments are very low3 or 
these prices are even reduced.  

In other cases, however, the revenue aspect of the state or municipal budget might be the primary 
concern. Under such circumstances, prices under public control are increased (sometimes even 
excessively). This effect is all the stronger, the higher the share of administered prices in the basket of 
consumer goods is. In the Netherlands, administered prices in September 2022 were almost 50% higher 
than a year ago. With a 23% weight in the HICP, prices in the Netherlands are more strongly determined 
by public authorities than in all other euro area countries. In September 2022 in the Netherlands, 11 
percentage points of the headline inflation rate (17.1%) were due to administered prices (almost all of 
it came from regulated natural and electricity prices). In the Baltic states, administered prices were 
between 35% (Latvia) and 75% (Estonia) higher than a year earlier (with a weight of 10-12%). Most of 
these increases are due to strong rises in regulated energy prices. 

Furthermore, changes in product taxes like value-added tax (VAT) and other excise taxes are included 
in the calculation of the HICP. The same holds for product subsidies, like those in public transport or by 
reducing pharmaceutical products prices. In addition, regulative measures like price caps can influence 
total HICP developments. Euro area member countries recently put in place various measures in order 
to shield private households as well as companies from the dramatic price increases. Some of these 
measures have (temporary) direct effects on the HICP. 

Table 1: Importance of administered prices in the euro area 

 
Weight (2022) Positions 

(2022) 
July to 

December 
2021 

January to 
September 

2022 

September 
2022 

 In percent Number Average rate of change in percent against same 
period of the previous year 

Austria 9.27 25 2.1 3.1 3.8 

Belgium 13.34 22 1.0 2.5 3.1 

Cyprus 11.72 17 7.7 11.6 16.2 

Germany 12.46 30 2.5 -0.6 1.7 

Estonia 12.15 12 28.1 70.0 75.4 

Greece 10.17 16 5.1 21.1 12.5 

Spain 7.12 18 2.5 4.7 3.7 

Finland 11.18 14 2.4 11.5 16.9 

France 17.63 30 4.5 6.0 6.1 

Ireland 8.06 16 0.2 6.0 5.7 

Italy 7.67 14 11.5 17.9 18.8 

Lithuania 11.85 24 12.2 29.9 45.3 

Luxembourg 9.30 21 1.7 3.2 4.1 

                                                             
3 In September 2022, in Germany, administered prices were a mere 1.7% up from one year ago. 
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Weight (2022) Positions 

(2022) 
July to 

December 
2021 

January to 
September 

2022 

September 
2022 

 In percent Number Average rate of change in percent against same 
period of the previous year 

Latvia 10.55 21 9.1 25.7 35.3 

Malta 10.48 11 0.1 0.9 1.7 

Netherlands 23.00 21 6.8 25.6 49.5 

Portugal 12.30 22 0.7 1.4 1.9 

Slovenia 7.67 15 6.0 7.9 5.9 

Slovakia 20.84 20 -0.1 12.4 11.1 

Euro area 19 12.52 . 4.3 7.3 10.4 

Source:  Eurostat, Macrobond. 

Other measures which mainly target the income of private households via transfers have effects on 
demand and hence on prices. Such measures intentionally support real income and stabilise private 
demand. If income support measures are not closely targeted to lower income households but broadly 
based (and too generous) they might be inflation-enhancing. Furthermore, subsidies to utilities 
providing energy services to private households and small and medium sized enterprises (SMEs) will 
directly dampen prices of energy related components in the HICP. They can also potentially reduce the 
pressure on SMEs to pass-through higher energy prices into final goods and services prices. 

When authorities in Member States became aware of the untypical extreme price increases of basic 
consumer products, they took various measures to shield private households from an excessive loss in 
their purchasing power. The measures implemented by euro area member countries vary considerably. 
Annex 1 provides an overview of the different interventions targeting (selected) product or services 
prices directly. Indirect inflation effects of measures targeting households´ income via transfers are not 
considered. Country information has been derived from various sources. Sgaravatti et al. (2021) provide 
an extensive overview about measures. This information has been supplemented by other official 
publications like Budgetdienst (2022) or Prammer and Reiss (2022) and other national sources from the 
internet4. Furthermore, the members of the Association of European Conjecture Institutes business 
cycle network, supported the collection of information by their country-specific knowledge.  

Our survey of fiscal policy measure from members of the euro area reveals that national governments 
supported private households and firms by reducing taxes and by implementing price caps on various 
energy sources. We collected only those measures that had an impact on the inflation rate and did not 
venture into transfer payments. The list in annex 1 shows that euro area countries implemented around 
60 discretionary measures over the last 2 years to directly target energy prices which are included in 
their HICPs. 

It is difficult to quantify the effects on individual country’s HICP of all these measures. This is part of the 
work of statistics offices and economic research institutes in the member countries.  

                                                             
4 See for instance https://static.eurofound.europa.eu/covid19db/cases/GR-2022-12_2264.html for another euro area wide overview or 

https://www.bundesregierung.de/breg-de/suche/faq-entlastungen-2065232 for measures taken in Germany. 

https://static.eurofound.europa.eu/covid19db/cases/GR-2022-12_2264.html
https://www.bundesregierung.de/breg-de/suche/faq-entlastungen-2065232
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For France, the freeze of the gas price at the level of October 2021 as well as the near abolition of the 
electricity excise tax from EUR 22.50 to EUR 0.50 are quite substantial changes. Due to their significant 
weight in the HICP, a substantial dampening of HICP as compared to other countries seems to be 
plausible. Also, for Spain, the reduction of the VAT from 21% to 10% on electricity, free train tickets for 
short and middle distances as well as a EUR 0.2/litre fuel subsidy (which is a price reduction of around 
10%) seem to be more extensive measures than observed in many other countries. 
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 MONETARY POLICY IN THE EVENT OF HIGH INFLATION 
DISPERSION WITHIN A CURRENCY AREA  

3.1. The optimal monetary policy response to supply shocks 
Energy price shocks can be interpreted as adverse supply shocks, which reduce the supply of energy 
and as a consequence lead to an increase in the price of energy. If a country is a net importer of energy, 
this deterioration of the terms-of-trade will inevitably reduce domestic demand and the associated 
cost-push inflation will reduce potential output. The lower terms-of trade imply a transfer of purchasing 
power from the energy importing to the energy exporting countries. The optimal policy response then 
depends on the nature of the energy price shock: being either temporary or permanent; and on the 
time needed for the economy to converge to the new potential output level. Furthermore, it depends 
on how much relative weight the central bank attributes to deviations from potential output versus 
the deviation from price stability.  

The optimal monetary policy response to adverse supply shocks has been subject to intensive research 
since the big oil price shocks of the 1970s. The original analysis was based on Keynesian models with 
sticky prices. Gordon (1975) used such a model and concluded that an exogenous adverse supply shock 
will reduce the long-run price level of non-energy goods and thus the optimal response of the 
monetary authority will be an accommodative intervention. The analysis by Phelps (1978) and Gramlich 
(1979) led to the same conclusion.  

Blinder (1981) studied oil price shocks in a wage contracting framework of the Fischer (1977) type. If a 
positive oil price shock hits such an economy, nominal wages will increase if monetary policy does not 
respond to the shock. The optimal monetary policy will then be contractionary to bring output quicker 
to potential. Bernanke, Gertler and Watson (1997) provide empirical evidence for this type of response 
by the US monetary authority. They find that monetary policy is endogenously responding to supply 
shocks by increasing the short and long-term rate in the base scenario. In their view, the deep 
recessions after positive oil price shocks were a consequence of the restrictive monetary policy 
implemented by the Federal Reserve to avoid inflationary concerns. Hamilton and Herrera (2004) 
question these results and identify bigger direct negative effects of oil price shocks on output.  

Rotemberg (1983) transfers the argument from models with sticky wages into the class of sticky price 
models. He built a model with two uses of energy. Energy is an intermediate input in the production of 
domestic goods and at the same time it is a consumption good demanded by private households. If 
there are costs of adjusting prices, then a positive energy price shock (adverse supply shock) should 
lead to a restrictive monetary policy course leading to a reduction of the money supply. The restrictive 
move immediately lowers output and brings the economy faster back to the potential output path. 
Fischer (1985) stresses the role of wage stickiness in the adjustment mechanism and argued that as 
long as real wages are flexible, supply shocks do not require a monetary response.  

Turnovsky (1987) uses an IS-LM model augmented by an aggregate supply curve. The model includes 
a supply shock and shocks to the demand for goods and money. Wage stickiness is introduced by one-
period wage contracts. The objective of the central bank is to minimise the variance of the deviations 
from the frictionless output level and Turnovsky (1987) concludes that monetary policy can be effective 
only if the indexation of wages is incomplete. With full information on all three shocks, monetary policy 
can replicate the output level of the frictionless economy and demand shocks will be fully corrected.  

Cecchetti (2000) puts more emphasis on the relative weight of deviations in output and inflation rates 
from their target values and their relative weight in the loss function of the monetary authority. He 
distinguishes demand and supply shocks by their impact on output and inflation rates. While demand 
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shocks move output and inflation rates in the same direction, supply shocks move output and the 
inflation rate into opposite directions. In this simple model, the central bank has only one instrument 
available, i.e. the money supply. By adjusting the money supply the central bank can move output and 
the inflation rate only into the same direction. This can be shown by going through the process of a 
money supply expansion in real terms: First, real money balances will increase, causing demand to go 
up and finally prices will start to increase, correcting the initial monetary expansion. In this simple set-
up, supply shocks create a trade-off for the central bank because the authority must choose between 
stabilising output or stabilising inflation. When the loss function is concentrated on stabilising the 
inflation rate, the bank will choose to increase the policy rate such that the inflation rate does not rise. 
If the central bank’s focus is fully concentrated on output deviations, it will not respond to a supply 
shock at all, because this response stabilises output in the model. If the central bank has a positive 
weight on both parts of the loss function – inflation and output deviations – it will increase the key 
interest rate but not as much as in the case of full inflation targeting. 

Kilian (2009) also stressed the importance of monetary policy objectives for the effect of energy price 
shocks on the economy. Starting from the fact that developed economies responded more strongly to 
positive oil price shocks in the 1970s as compared to oil price shocks happening after 1995, he 
concludes that monetary policy regime shifts were responsible. The stagflation period in the 1970s was 
a consequence of the breakdown of the Bretton Woods fixed exchange rate system which removed 
the nominal anchor from monetary policy in the beginning of the 1970s. A similar regime shift in the 
opposite direction occurred under Chairman Paul Volcker in 1979 such that since the early 1980s price 
stability became universally accepted as a policy goal. Barsky and Kilian (2002) argue that oil price 
shocks will not result in sustained inflation under a credible policy rule.  

Kilian (2009) extends the analyses to the potential sources of oil and commodities price variations. He 
stresses that commodity prices are endogenous and respond to the global business cycle which itself 
responds to monetary policy. Importantly, if the oil price is endogenous, the central bank should 
respond to the underlying source of excess demand for or excess supply of oil (Kilian, 2008). Moreover, 
an oil price shock has two transmission channels: (1) as an input in domestic production it creates a 
cost push to domestic production (supply channel), and (2) it reduces the purchasing power of 
domestic households (demand channel). Kilian (2008) shows that the supply channel is weak while the 
demand channel usually dominates, which implies, that oil price shocks should be interpreted as 
adverse demand shocks and sudden oil price increases will be recessionary and deflationary.  

In addition, Kilian (2009) stresses the role of real wage rigidities for monetary policy decisions. The 
central bank may choose not to respond to the pass-through of a onetime increase in oil prices into 
producer prices if inflationary expectations are well anchored. In this case the central bank can tolerate 
a drift in the inflation rate. If inflationary expectations become unanchored, the central bank will have 
to follow a more vigilant anti-inflationary policy. If supply reductions dominate oil price fluctuations, 
the central bank should make sure that inflationary expectations remain well anchored.  

3.1.1. The current monetary policy stance  

The current policy stance of the euro area can be deduced from the development of the real (ex-post) 
short-term interest rate in Figure 3. Over the period from 1960 until 1998 we present the short-term 
real interest rate for Germany, France, and Italy; after the formation of the European Monetary Union 
1999 we use the euro area 3-month interest rate. For the computation of real interest rates we use the 
national inflation rates, thus Figure 3 presents different values also for the period with a common euro 
area interbank market.  
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The surge in inflation rates started slowly in the second half of 2021 and gained momentum in spring 
2022 after Russia attacked Ukraine which caused a sharp increase in energy and commodity prices. The 
short-term real interest rates are now at the lowest level recorded since the 1960s indicating a very 
expansionary monetary policy despite the contraction signalled by recent increases in ECB policy rates.  

Figure 3: Real short-term (3 month) interest rates 

 
Source: European Money Markets Institute (EMMI), German Federal Statistical Office, OECD, French National Institute of 

Statistics & Economic Studies (INSEE). 

Note: From 1999 onwards, the differences in the real short-term interest rate of the three countries only reflects the 
differences in inflation. 

3.2. Monetary policy under very dispersed inflation rates  
The euro area displayed a high degree of inflation rate dispersion already in the run-up to the currency 
union. Indeed, joining the currency union was regarded very early as an instrument to quickly lower 
inflation rates without having to pay the full cost of disinflation in terms of lost output (Giavazzi and 
Giovannini, 1989; Cuñnado and de Gracia, 2010). Figure 2, Panel A, shows some parameters of the 
empirical distribution of monthly year-on-year inflation rates in the euro area over the period 1997 
through 2022. It is clearly visible that the dispersion was comparatively high during the first years of 
the monetary union and during the financial market crisis. After the trough in economic activity in 2009, 
the dispersion was comparatively low until the mid of 2021, when oil prices started to climb in response 
to a demand recovery after the COVID-19-related disruptions faded out.  

3.2.1. Potential sources for regional inflation differentials  

Altissimo et al. (2010) and Beck et al. (2009) identify four sources of heterogeneous inflation rates in a 
monetary union:  

• Balassa – Samuelson effect: countries that experience higher productivity growth in the traded 
goods sector will also show higher consumer prices inflation. The reason is that productivity 
growth in the traded sector will translate into an increase in the overall wage rate throughout 
the economy. While the prices of traded goods are tied by international competition, firms in 
the non-traded goods sector can increase their prices to cover higher wage bills. This effect 
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requires perfect labour mobility between the traded and non-traded goods sectors and low or 
no benefits from productivity gains in the non-traded goods sector.  

• Heterogeneity in economic structures of member countries (e. g. the price setting mechanism, 
wage rigidities, degree of competition in goods and labour markets, preferences, technologies, 
policy response).  

• Exposure to common and idiosyncratic shocks from both supply and demand sides (e. g. the 
role of area wide monetary policy impulses, exchange rate movements or oil price changes, 
inappropriate domestic policies such as misaligned fiscal policies.).  

• Differences between the actual positions of the economies within their business cycles. 

Some authors tried to identify the sources of inflation differentials in the euro area empirically. For 
example, Altissimo et al. (2010) show that inflation in the services sector had higher variation among 
the euro area members, and energy prices were also a source of higher inflation rates. Beck et al. (2009) 
identify factor market distortions and other structural characteristics as the main source for inflation 
differentials rather than local cyclical and growth dynamics. Moreover, in the time dimension, 
monetary policy or oil price developments contribute about half of the variation in inflation rates (cf. 
also Stavrev, 2007).  

3.2.2. Is there an optimal policy response under a high degree of inflation dispersion?  

Optimal monetary policy decisions in a multicountry set-up with a common currency and a central 
bank with an inflation target are analysed in Benigno (2004). He uses a two-region dynamic stochastic 
general equilibrium model with monopolistic competition and price stickiness. His framework delivers 
a simple welfare criterion based on the utility of the consumers. This criterion is used to evaluate the 
consequences of monetary policy decisions in the whole currency area. In line with the literature on 
optimal policy responses to supply shocks, Benigno (2004) shows the relevance of the degree of wage 
stickiness. If both regions have the same degree of nominal rigidity, the optimal outcome is obtained 
by targeting a weighted average of the regional inflation rates. The weights coincide with the economic 
size of each region (as used in the HICP). If the degree of rigidity is different across regions, the nearly 
optimal plan for an inflation targeting policy gives a higher weight to the inflation rate in the region 
with the higher degree of nominal rigidity.  

Brissimis and Skotida (2008) follow a similar strategy and use a New Keynesian general equilibrium 
model with staggered price setting. They derive optimal weights for the ECB’s target inflation rate, the 
HICP, which do not correspond to the relative size of countries, rather the ECB should optimally account 
for structural characteristics of the participating economies. They suggest that the policy rate should 
be adjusted to stabilise more the variables of the country with the lower nominal rigidity and the lower 
intertemporal elasticity of substitution of consumption. The structural differences among member 
countries, however, are hard to measure empirically, hence the computation of weights becomes 
questionable. Brissimis and Skotida (2008) also point towards the role of economic integration plays 
and the reduction in structural differences initiated by the common monetary policy. Continued 
financial market integration and stronger trade linkages among member countries will further reduce 
structural differences. Moreover, if the ECB credibly anchors inflation expectations at the 2%-target 
within a systematic monetary policy framework, the ECB can significantly reduce uncertainty and 
volatility, since monetary policy is factored in private sector’s expectations and forward-looking 
economic decisions. 

Some authors conclude that, in the presence of pronounced relative inflation differentials, the ECB did 
already deviate from the weighted inflation rate target based on economic size. If some countries may 
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experience quite low levels of inflations or even approach a situation of deflation, the ECB might have 
been reluctant to pursue a tightening policy because of the “fear of national deflation” with possible 
contagion effects spreading through the euro area (Fendel and Frenkel, 2009; Pirovano and Van Poeck, 
2011).  

A more pragmatic approach towards monetary policy decision making under a high degree of regional 
dispersion in inflation rates has been suggested by Brunnermeier (2010). He starts from the observation 
that a prolonged increase in the money supply will eventually translate into an increase in the price 
level. In a monetary union, the central bank can only set a single interest rate for member countries, 
but the euro area is not an optimal currency area from the viewpoint of the traditional literature5. 
Instead of fine tuning the weights given to individual countries in the loss function of the central bank, 
the common interest policy can be better tailored to regional needs by using tools that directly affect 
the interest rates for credit and the term spreads (yield curves) in the respective member country. The 
ECB followed this approach already when deciding to allow the portfolio shares of reinvested maturing 
bonds (bought under the pandemic emergency purchase program [PEPP]) to deviate from the size-
based weights prescribed before.  

Moreover, macroprudential instruments can be set at the national level and coordinated through the 
European Systemic Risk Board. This would allow to impose haircuts and stricter collateral requirements 
for mortgages or loans issued in member countries that experience high inflation rates and excessive 
capital inflows. This increases the costs of refinancing these products for banks and ultimately creates 
higher term spreads and interest rates for credit in the respective country. Although this disaggregated 
policy approach looks favourable in terms of regional fine tuning, we want to stress that political 
pressure against macroprudential measure will emerge6. 

For open economies, energy and commodity price shocks have another special feature: Higher import 
prices for energy and commodities worsen the terms-of-trade and consequently result in a transfer of 
real income/resources from net importers of raw materials to raw material exporting countries. If prices 
and wages are flexible, the central bank may lean back and wait until the pass-through of the raw 
material price shock has been absorbed through the system. This relaxed approach requires that the 
inflation goal is credible despite the burst of inflation throughout the monetary union. If the credibility 
of the inflation target becomes endangered, the central bank would have to send a strong signal of 
determination to market participants by raising key interest rates swiftly.  

Observing the distribution of long-term inflation expectations among the participants in the Survey of 
Professional Forecasters conducted by the ECB confirms that inflation expectations over a five-year 
horizon shifted upwards between the beginning of 2020 and the last quarter of 2022 (cf. Figure 4). 
Participants slowly moved their expected long-term inflation rate up from 1.7% to an average value of 
2.2%. Although the distribution of expected long-term inflation rates shifted to higher values 
compared to 2020 and now also supports values above 2.5%, a close inspection of individual answers 
by participants reveals that inflation expectation were still well anchored in fall 2022.  

  

                                                             
5 Gächter et al. (2017) discuss optimum currency union criteria with an emphasis on business cycle comovements. 
6 See e.g. Bloomberg, 4 November 2022: https://www.bloomberg.com/news/articles/2022-11-04/bank-executives-frustrated-over-

interference-and-demands-from-ecb?leadSource=uverify%20wallrference-and-demands-from-ecb?leadSource=uverify%20wall. As of 
Nov. 11th 2022.  

https://www.bloomberg.com/news/articles/2022-11-04/bank-executives-frustrated-over-interference-and-demands-from-ecb?leadSource=uverify%20wallrference-and-demands-from-ecb?leadSource=uverify%20wall
https://www.bloomberg.com/news/articles/2022-11-04/bank-executives-frustrated-over-interference-and-demands-from-ecb?leadSource=uverify%20wallrference-and-demands-from-ecb?leadSource=uverify%20wall
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Figure 4: Long-term inflation expectations in ECB survey of economic forecasters 

 

Source: ECB. 
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 CONCLUSION 
The analysis of inflation differentials within the euro area reveals an increase in inflation dispersion 
starting around the mid-2021, which accelerated after the Russian attack on Ukraine at end of February 
2022. Most of the increase in HICP inflation rates is still directly related to the increase in prices of 
internationally-traded energy sources and commodities. Prices of energy and commodity intensive 
consumer goods and services, however, are also affected by the pass-through of higher input prices in 
final good prices. Furthermore, worker representatives are likely to respond to higher inflation rates by 
increasing their wage demands in collective and individual wage bargaining processes.  

The dispersion of inflation rates within the euro area tends to increase in times of strong energy price 
increases. We have shown that around the introduction of the common currency, throughout the 
financial market crisis, and now in the Russian-Ukrainian war the dispersion of inflation rates went up. 
What is new with respect to the current period, is the significant increase in the average inflation rate. 
From a monetary policy perspective this resulted in historically low real short-term interest rates – in 
the range between -4.5% to -9% for the larger euro area member countries. Small Member States in 
Eastern Europe face even lower real interest rates. Thus, the monetary policy stance now appears very 
accommodative in historical perspective, in particular, if the large stocks of securities accumulated by 
the Eurosystem under several asset purchase programs is taken into account.  

A review of potential monetary policy responses to an energy price shock (adverse supply shock) 
produces diverse recommendations, depending either on the extent of nominal rigidities assumed by 
the authors or by the loss function used to measure the success of central bank interventions. The main 
reason for this divergence is due to the special characteristics of supply shocks in combination with the 
effect of changes in key interest rates. While an adverse supply shock moves output down, but the 
inflation rate up, an interest rate cut will move both variables in the same positive direction. This creates 
a trade-off for the central bank with respect to their inflation or output targets.  

For open economies, energy and commodity price shocks have another special feature: Higher import 
prices for energy and commodities worsen the terms-of-trade and consequently result in a transfer of 
real income/resources from net importers of raw materials to raw material exporting countries. If prices 
and wages are flexible, the central bank may lean back and wait until the pass-through of the raw 
material price shock has been absorbed through the system. This relaxed approach requires that the 
inflation goal is credible despite the burst of inflation throughout the monetary union. The latest survey 
of professional forecasters conducted by the ECB does not show signs of lacking credibility so far. If the 
credibility of the inflation target becomes endangered, however, the central bank would have to send 
a strong signal of determination to market participants by raising key interest rates on an accelerated 
course.  

The optimal monetary policy response to an adverse supply shock in a monetary union with highly 
dispersed national inflation rates may concentrate on the way to compute the average inflation rate 
for the euro area. The weights currently used to compute the euro area average inflation rate are based 
on the size of member countries’ economies. One may attempt to complement these weights with 
factors accounting for nominal rigidities in the price and wage formation processes in member 
countries. In this case, countries with higher rigidities would get a higher weight in the computation of 
the average euro area inflation rate. Alternatively, the central bank may retain the existing weights and 
adjust the key interest rates in line with the divergence from the inflation target. Country-specific fine 
tuning could then be implemented by using macroprudential instruments – preferably through with 
the European Systemic Risk Board – to manipulate national term spreads and interest rate spreads for 
credit.  
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ANNEX 1 

Austria 

• Mandatory green electricity levy paused from 1 January 2022, leading to a loss in public in come 
of EUR 1.7 billion. 

• Lowering the electricity levy from EUR 0.015/kilowatt hour (kWh) to EUR 0.001 between May 
2022 and June 2023.  

• Lowering the natural gas levy form EUR 0.066 /m³ to EUR 0.01196 between May 2022 to June 
2023. 

• The regional government of Lower Austria agreed on a deduction of EUR 0.11/KWh for 
residential electricity prices between September 2022 and September 2023. The deduction will 
cover 80% of an average household’s consumption and will cost around EUR 250 million. 

• Price cap per household up to a quantity threshold financed by subsidies to electricity 
companies (electricity price break). December 2022 to July 2024. 

Belgium 

• Extension of a reduced social energy tariff from October 2021 to December 2022. 
• Reduction of VAT for electricity from 21% to 6% from March 2022 to December 2022.  
• Reduction of tax on petrol and diesel by EUR 0.175/litre, starting mid of March 2022. 

Cyprus 

• Introduction of a 10% price discount on electricity bills for all households between November 
2021 and February 2022. 

• Reduction of VAT on electricity from mid of December 2021 from 19% to 9% and 5% for 
vulnerable households.  

• Additionally, a price cap for vulnerable households on electricity and a staggered cap (between 
50 and 80% reimbursement) for other households depending on their electricity consumption 
from September to December 2022. 

• VAT cut to 5% on retail petrol from mid of December 2021 onwards till mid of January 2023.  

Estonia 

• Energy prices were capped from January until March 2022, for households to EUR 0.12 kWh for 
electricity and EUR 65/m³ for gas. 

• Lowering of electricity and gas network charges (half price) for households and enterprises 
from October 2021 to March 2022. 

Finland 

• Lowering VAT on electricity from 24% to 10% from December 2022 to April 2023. 

France 

• Reduction of electricity tax for private households from EUR 22.50/megawatt hour (MWh) to 
EUR 0.50 from February 2022 to January 2023.  

• Regulated gas tariff frozen from October 2021 to December 2022. 
• Reduction of wholesale market prices for nuclear electricity sales by government subsidies to 

providers.  
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• Subsidised discount on fuels, between 1 April and 31 December 2022, applied to both private 
individuals and firms. 

• Petrol price subsidy of EUR 0.30 per litre implemented in September 2022. 

Germany 

• Reduction of the levy for renewable energies (paid by electricity consumers) from EUR 
0.065/kWh to EUR 0.0372 on the wholesale price starting from July 2022. 

• Reduction of energy tax on fuels (by EUR 0.2955 for gasoline, EUR 0.1404 for diesel, EUR 
0.616/kilogram (kg) for natural gas and by EUR 0.1266/litre for liquid gas) from June to August 
in 2022. 

• Introduction of a fixed price train ticket for EUR 9 from June to August in 2022, valid for nation-
wide travels. 

• Reduction of the VAT rate charged on natural gas from the regular rate of 19% to 7%, from 
October 2022 to March 2024. 

Greece 

• Subsidy for electricity consumption of private households for consumption under 
300MWh/vulnerable households/ others:  

o September 2021: EUR 30/EUR 30/EUR 20,  
o October 2021: EUR 60/EUR 80/EUR 20,  
o November and December 2021: EUR 130/EUR 150/EUR 20.  

• The mode changed in 2022 to a split of subsidy for the first consumed 150 MWh and the second 
150 MWh, for vulnerable households up to 300 MWh and nothing for quantities above:  

o January 2022 EUR 160/EUR 120/EUR 180,  
o February and March 2022: EUR 150/EUR 110/EUR 170. 

• Set of a wholesale price cap for electricity and revenues generated from the difference between 
the set price and the market price the energy producers sell will be returned to the Green 
Transition Fund. 

• Subsidy for private households´ gas consumption: January to March 2022: EUR 20/MWh, April 
2022: EUR 40/MWh, May to June 2022: EUR 20, July – August 2022: EUR 30 

• Subsidy for the consumption of agricultural electricity for the period August - December 2021 
(paid per consumed quantity unit). 

• Subsidy for diesel prices of EUR 0.15/litre for April 2022 and from May-October 2022 EUR 0.12 
for private households. 

Ireland 

• In April 2022, excise duty on petrol reduced by EUR 0.20/litre, EUR 0.15/litre of diesel and of EUR 
0.02 for gas oil. These reductions were originally meant to remain in place until 31 August 2022 
and were then extended until October 2022. 

• VAT on gas and electricity cut from 13.5% to 9% from 1 May to 31 October 2022. 
• Temporary reduction in Public Service Obligation (PSO) public transport fare of 20% from the 

end of April 2022 to the end of 2022. 

Italy 

• Abolition of fixed levies on electricity for users with power consumption below 16.5 kW for the 
period October 2021 to June 2022 and reduction of levies for the period July - December 2021. 
In January 2022 these levies were abolished for all groups. Furthermore, general system 
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charges applied to private households and non-household low-voltage consumers were 
abrogated until December 2022. 

• Reduction of the VAT rate on natural gas from 22% to 5% and of fixed levies during the period 
October 2021-June 2022. Reduction of excise taxes on natural gas and of general system 
charges in the natural gas sector from May to December 2022. 

• From 22 March to 31 May 2022, and 22 August to 20 September 2022, reduction of the excise 
duty rates on petrol and diesel used as motor fuel.  

• Reduced VAT rate of 5% for the July-December 2022 period for the supply of methane gas used 
for combustion for civil and industrial purposes. 

Latvia 

• From 1 January 2022 to 30 April 2022, full coverage charges by the government to all electricity 
end-users for two sub-components of total electricity tariff (electricity system distribution 
component and mandatory procurement component meant as an electricity tariff supplement 
to cover mandatory "green" procurement), including the applicable VAT. 

• Reduction of natural gas charges for private household customers for the period from January 
to April 2022. The fee reduction is applied if the actual tariff in the relevant calendar month 
exceeds EUR 34.00 per MWh (excluding VAT). 

• For the period from January to April 2022, private household customers receive a reduction in 
central heating service charges (including VAT). The fee reduction is applied if the actual tariff 
in the relevant calendar month exceeds EUR 68.00 per MWh. 

• 50% reduction of electricity system distribution component fee for all consumers. 

Lithuania 

• Abolition of VAT for central heating from January to April 2022 with compensation of heat 
energy companies. 

• Further measures to be implemented for October 2022 - April 2023. 

Luxembourg 

• The price of electricity was stabilised, or even slightly reduced, for residential customers by the 
reduction of included sustainable energy production fees from February 2022 onwards. 

• Substantial reduction of the price of natural gas for residential customers by taking over 
temporary network costs by the government from February 2022 onwards. 

• Reduction of consumer prices for petrol, diesel and heating oil by EUR 0.075/litre. These 
measure lasts until the end of July 2022 for petrol and diesel, and until end of December 2022 
for heating diesel. 

• Freezing of home rent increases from May 2020 to June 2021. 

Malta 

• Reduction of the excise duty on unleaded petrol from EUR 490.058 to EUR 359 per 1000 litres 
and the tax on diesel has been cut to EUR 330 from EUR 413.078 from December 2021 until the 
end of 2022. 

• Granting of allowances and cash injection to EnelMalta to compensate for a freeze of prices at 
2014 level during the whole year of 2022. 

• Distribution of EUR 10 million to liquefied petroleum gas (LPG) gas providers in the first 6 
months of 2022 to contain price increase. 
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The Netherlands 

• Implementation of a price cap on gas and electricity for households from January 2023 
onwards. The price cap on gas will be EUR 1.45/m3 gas (including taxes) up to a yearly usage of 
1200 m³. For all usage above this level households will have to pay market prices. The price cap 
on electricity is EUR 0.4/kWh (including taxes) up to a yearly usage of 2.900 kWh, for all usage 
above this level households will have to pay market prices.  

• Reduction of the tariff applied on electricity in the first tax bracket by EUR 0.05436/kWh 
(excluding VAT) and a reduction of the tariff applied on electricity in the second tax and third 
tax bracket by EUR 0.00201/kWh (excluding VAT) from January to December 2022. 

• Reduction of the VAT on energy (natural gas, electricity and district heating) from 21 % to 9% 
from July until December 2022 and lowering of excise taxes on such products for the same 
period. 

• Reduction of excise duties on petrol and diesel by 21 % (from EUR 0.173/litre to EUR 0.111) from 
April to December 2022. 

Portugal 

• Reduction of excise taxes on diesel and petrol by EUR 0.01/litre and EUR 0.02, respectively, 
between 16 October 2021 and 30 June 2022. 

• Reduction of the fuel tax equivalent to reduce the VAT rate from 23% to 13% and for electricity 
from 13% to 6% from October 2022 onwards. 

Slovakia 

• In November 2021, the electricity tariff for the operation of the system (TPS) and the electricity 
distribution fee for the unregulated market (costs of EUR 97 million) were significantly reduced. 

Slovenia 

• Halving of the excise duty on electricity and reduction of those on fuel by about EUR 0.02/litre 
for regular petrol, EUR 0.05 for diesel, EUR 0.08 for heating oil and EUR 0.01/m³ for natural gas, 
from February to April 2022. 

• In September 2022, capping of prices of electricity and gas for one year for private households. 
Lower excise duty and lower value-added tax (9.5%) on energy products and electricity 
between September 2022 and May 2023 (except heating oil). 

• Regulation of the prices of motor fuels at service stations outside of highways, from June 2021 
onwards. 

• Temporary decrease of the CO² levy, the surcharge for renewable energy sources (URE) and the 
surcharge for the promotion of electricity generation from renewable energy sources from 
September 2022 onwards. 

Spain 

• Reduction of the special tax on electricity (IEE) from 5.11% to 0.5% from December 2021 to June 
2022. 

• Reduction of the VAT rate on electricity from 21% to 10% for consumption of up to 10 kWh 
from July 2021 to July 2022 and from 10% to 5% from July 2022 to December 2022. 

• Implementation of a government subsidy of EUR 0.20/litre fuel which is deducted at the gas 
station from April 2022 to June 2022. 

https://www.urso.gov.sk/urso-vyrazne-znizil-tps-a-zredukoval-naklady-na-distribuciu-a-prenos-elektriny-cim-v-maximalnej-miere-vyuzil-svoje-regulacne-nastroje-aby-zmiernil-narast-celkovej-ceny-elektriny-pre-slovenske-domacnosti-a-podnikatelov-v-roku-2022/
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• Reduction of 100% of all the transport subscriptions and multi-trip tickets for trains in short and 
mid-distance (Cercanas, Rodales) operated by RENFE, the national railway company, as of 1 
September 2022, and until 30 December 2022, and up to 50% of train and 30% of urban and 
metropolitan transport subscriptions already subsidised under Royal Deree-Law (RDL) in 
validation. 
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The dispersion of inflation rates within the euro area tends to increase in times of very strong energy 
price increases. A small part of this divergence is due to fiscal policy measures implemented by 
Member States and aimed at dampening the energy price increase. The monetary policy response 
of an inflation-targeting central bank to adverse supply shocks depends on the nature of the shock 
(demand or supply driven, temporary or permanent) and on the credibility of the central bank's 
commitment to the inflation target.  

This paper was provided by the Policy Department for Economic, Scientific and Quality of Life 
Policies at the request of the Committee on Economic and Monetary Affairs (ECON) ahead of the 
Monetary Dialogue with the ECB President on 28 November 2022. 
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	EXECUTIVE SUMMARY
	 Most of the increase in HICP inflation rates in the euro area is still directly related to the higher raw material prices, especially energy prices. 
	 As the pass-through of higher energy costs to goods and services prices accelerates, core inflation's contribution to the headline inflation rate is rising.
	 The dispersion of inflation rates within the euro area tends to increase in times of very strong energy price increases.
	 From a monetary policy perspective, high inflation rates reduced the real short-term interest rate into historically low territory, for the three largest Member States into a range between -4.5% to -9%. 
	 The monetary policy response to an energy price shock (adverse supply shock) varies, depending either on the extent of nominal rigidities in an economy or on the loss function of the monetary authority. 
	 Countries that are net importers of raw materials will experience a worsening of their terms-of-trade. This results in a transfer of real income/resources to raw material exporting countries. 
	 The central bank may follow a wait-and-see policy after a commodity price shock if the formation of prices and wages is flexible and still enjoys high credibility with respect to the inflation target. 
	 If the credibility of the inflation target becomes endangered, the central bank would have to send a strong signal of determination to market participants by raising policy interest rates swiftly. 
	 If inflation rates are highly dispersed between countries in a monetary union, the central bank has two options: (1) to change the weights used to compute the average inflation rate for the common currency area. In this case, the central bank could apply higher weights to countries with more pronounced rigidities. Alternatively, (2) fine tuning that could use macroprudential instruments to manipulate country-specific term spreads and interest rate spreads for credit. 
	1. INTRODUCTION
	The vigorous upturn in inflation rates is happening worldwide. This hints at imported inflation as the likely source of higher prices in many developed countries, but additionally, the monetary policy cycle was strongly synchronised throughout Organisation of Economic Co-operation and Development (OECD) members over the last couple of years and exceptionally supportive of economic growth. 
	In contrast to other large economies, the euro area shows a distinctive feature. While in the United States (US) or Canada, the regional dispersion of inflation rates hardly deviates from historic patterns, the euro area shows a swift rise in inflation rate dispersion, which now mirrors episodes like in the year 2000 or during 2007-2009. Obviously, the external increase in raw material prices, starting already in mid-2021 and sharply accelerating after the Russian attack on Ukraine at the end of February 2022, uncovered structural differences among member countries of the currency union. Those differences relate to the quantity of imported energy and commodities used in the domestic production process and the kind of contracts between utilities and their customers in member countries. Europe is also facing an extraordinary inflationary push originating from the immediate pass-through of higher gas prices into electricity prices. 
	Furthermore, governments in member countries reacted to real income losses from rising energy prices by applying fiscal interventions to reduce the burden of higher energy prices for households and firms in varying degrees. A review across 18 countries shows that 60 interventions have been implemented over the last few months with some countries enacting only one measure while others applied up to five different interventions (cf. annex 1). Thus, part of the cross-country variation in inflation rates results from the varying intensity of fiscal interventions. Moreover, some economic policy measures targeted energy prices directly, while income transfers aimed at stabilising the purchasing power of private households. 
	The high degree of regional dispersion in inflation rates may create some challenges for the conduct of monetary policy because the main instrument used by the European Central Bank (ECB) are the key interest rates which are uniform across the whole currency union, while inflationary pressure appears to be particularly strong in Eastern European member countries (especially in the Baltic states). We will frame our analysis of monetary policy under a high degree of dispersion into the literature on the optimal monetary response of an inflation-targeting central bank to adverse supply shocks, i.e. energy and commodity price shocks. Our review puts emphasis on the role of central bank credibility for its response to adverse supply shocks. The central bank may react to the high degree of dispersion by either modifying the weights for the computation of the average inflation rate of the euro area or, alternatively, by encouraging the implementation of national macroprudential measures, for example through the European Systemic Risk Board. The second approach would allow for a regional fine tuning of the general interest rate policy. 
	We will start our discussion in chapter 2 with a description of the driving forces for the recent surge in inflation and continue with presenting a decomposition of inflation rates into four broad categories of goods and services. Furthermore, we compare the inflation dispersion within the euro area to the US and Canada and discuss the role of fiscal interventions implemented by national governments to dampen the increase of energy prices for households and firms. This comparison provides a rough impression of the degree of dispersion in inflation rates which can be attributed to the fiscal policy response by member countries to the energy and commodity price shock. We continue in chapter 3 with a literature survey on the optimal monetary policy response to adverse supply shocks and discuss the possibilities of inflation-targeting central banks to take into account regionally dispersed inflation rates in their monetary policy setting. In the final chapter we draw some conclusions on the consequences of dispersed inflation rates for monetary policy. 
	2. Inflation and Inflation Dispersion in the Euro area in 2021 and 2022
	2.1. Driving forces of high inflation in 2021/2022
	2.2. Inflation dispersion in the euro area
	Box 1: Components of headline inflation (HICP)
	Figure 1: Inflation (contributions) euro area, US and Canada
	Figure 2: Regional inflation dispersion in the euro area, the US, and Canada

	2.3. Policy measures to fight inflation directly

	The rise of inflation started in the rebound to the slump in prices due to the COVID-19 recession in 2020. It was amplified by a change in the structure of private consumption due to COVID-19 restrictions and behavioural changes which led to an increase in demand for (durable) consumer goods and a decline in spending for services. These changes combined led to a significant decline in private consumer spending. However, as unprecedented fiscal support measures stabilised disposable household incomes, private savings rose sharply in the euro area. As a consequence of the higher demand for consumer goods, global industrial production and international trade volumes for goods increased strongly. 
	In spring 2021, global industrial production and world trade volumes had already exceeded pre-pandemic levels by almost 10%. This development continued until summer 2022. In order to produce these goods, demand for raw materials and intermediate products as well as for labour increased sharply and production reached its capacity constraints, causing world market prices for raw materials (especially energy) and goods to soar. Due to the higher volumes in international goods trade, global transportation infrastructure also reached its limits leading to a steep rise in transportation costs.
	Higher private savings together with very low interest rates due to a very expansive monetary policy (policy rates at or close to zero and quantitative easing) resulted in negative real returns on saving accounts and government bonds. Historically low rates for mortgage loans resulted in a very high demand for real estate, especially housing, pushing up production in construction and dwellings and consequently pushing up world market prices for building and raw materials.
	In addition to these pandemic-related developments that pushed world market prices already upwards, a reduction in the supply of natural gas to Europe occurred as of summer 2021, when Russia (Gazprom) stopped filling its gas storage facilities in central Europe. As a consequence, wholesale prices for natural gas and electricity in Europe strongly increased.
	Hence, in 2021, inflation, as measured by the harmonised index of consumer prices (HICP), started to accelerate in the euro area, as well as all over the globe, driven mainly by energy prices (mineral oil products in spring and natural gas and electricity prices in summer/autumn). In addition, transport costs increased strongly due to supply chain disruptions, and the availability of consumer goods declined. Together with the pass-through of higher energy costs, prices of industrial consumer goods and food began to rise as well. 
	With the beginning of the Russian invasion in Ukraine and in response to Russia's aggression, which was in violation of international law, the European Union (EU), US, United Kingdom (UK), Japan, and other countries imposed extensive sanctions against Russia. As a result, energy and food prices in Europe experienced an additional price push (especially for natural gas and electricity), and inflation rose to levels not seen since the two oil shocks in the 1970s. 
	Although headline inflation rates in the euro area and the US show a similar level, their composition is very different, which reflects two main characteristics (Figure 1):
	(i) The sources of high inflation rates
	 US: mainly core inflation (2022 average January-September: +6.2%; energy +29.8%). 
	 Euro area: mainly energy prices (2022 average January-September: +38.2%; core +3.6%).
	(ii) The position in the inflation cycle: 
	 US: the pass-through of higher energy prices and higher labour costs is well advanced and there are tentative signs that inflation might reach its peak soon. 
	 Euro area: energy prices are still rising (especially natural gas prices) and their pass-through to consumers has not yet been completed. Moreover, second-round effects from high inflation to wage increases, consequently leading to further price increases, have not yet taken place.
	A country's headline inflation as measured by the HICP is determined by the changes in individual prices and its weighting structure. Public authorities have an impact on the price formation mechanism via administered prices (which are permanently under the influence of the public administration), taxes and excise duties, as well as via temporary interventions (Box 1). In this subsection we deal with the first two sources that influence inflation dispersion within the euro area in the high inflation period in 2021/2022. To put the situation in the euro area into context, we compare it with regional inflation dispersion measures for the US and Canada. In section 2.3 and annex 1, we turn to the role of administered prices and special measures taken by individual member countries in the wake of the currently very high inflation. 
	Source: Authors’ own elaboration.
	In October 2022, inflation in the euro area (10.7%; flash estimate) was at its highest level since the introduction of the common currency and also inflation dispersion as measured by range (maximum, minimum) and by standard deviation within the common currency area has reached an all-time high. Some countries show (relatively) lower rates of inflation (France, Spain, Malta; 7% to 7.5%) whereas other countries experience very high rates (Netherlands, Baltic states; 17% to 22.5%). 
	Panel A: Average contributions July to December 2021 and January to September 2022
	/
	Panel B: September 2022
	/
	Source:  Eurostat, U.S. Bureau of Labor Statistics, Statistics Canada; WIFO calculations.
	Note:  Contributions of four product groups to headline inflation; the sum of industrial goods (dark green) and services (light green) represents the contribution of core to headline inflation.
	For most countries the main contribution to HICP inflation still comes from energy prices (Figure 1 – Panel A), but as the pass-through of higher costs into the prices of almost all consumer goods is intensifying, the contribution of non-energy product groups to headline inflation is also increasing. In September 2022, the share of core inflation in headline inflation was higher than the January-September average in all euro area countries (Figure 1 – Panel B).
	The earlier and stronger increase of inflation in the Netherlands, and the Baltic states as compared to the other euro area members is foremost due to a more direct connection of retail energy prices for consumers to the world market prices for coal (Baltic states) and European wholesale prices for natural gas and electricity (all four countries), respectively. 
	A stronger and faster transmission of energy price increases to retail prices seems also to be happening in the business sector in these four countries, as the prices of other non-energy products also increased stronger than the euro area average. Energy price increases are considered as economy wide shocks and as such affecting all firms in an industry in a fairly similar way. Hence, the stronger the energy price shocks, the stronger and faster they are transmitted to other prices. 
	This is particularly true for food prices in the Baltic states, which have increased by between 20% and 30% since June 2022, significantly more than in the other euro area countries. The higher weight of food in the HICP goods basket further amplifies the inflationary contribution of food.
	Higher inflation is eroding the purchasing power of wages and salaries. Depending on how quickly price increases result in stronger wage adjustments, higher labour costs will be passed on to prices (price-wage-price spiral). This explains to some extent the more persistent inflation differentials.
	In Figure 2, we present two measures of inflation dispersion in the euro area over a longer period. In Panel A, the range of the monthly headline inflation rates in the euro area Member States (maximum and minimum) is displayed as well as the 50% quantile around the regional median (dark green area).
	Another measure of inflation dispersion summarises the variation in inflation rates across countries by using the monthly standard deviations for headline and core inflation for euro area Member States. In panel B, we apply it to two country samples: euro area 12 is the subset of the 12 Member States that were already part of the union when the euro was introduced as a physical currency in 2002; euro area 19 includes all current members. We compare the variation within the euro area with similar measures for the US (4 regions, 9 census divisions, respectively) and Canada (13 territories). 
	Panel A: Distribution of inflation rates in the euro area across member countries, monthly year-on-year changes
	/
	Source: Eurostat, Macrobond – The dark green area shows the 50% quantile around the regional median. The light green areas show the upper and lower 25% quantiles. 
	Panel B: International comparison of the standard deviations for regional inflation rates 
	/
	Source:  Eurostat, U.S. Bureau of Labor Statistics, Statistics Canada; WIFO calculations.
	Note:  Headline inflation rates; Euro area 12: monthly unweighted standard deviation of 12 member countries in 2002. Euro area 19: all current members, monthly unweighted standard deviation of 19 countries.  US: unweighted standard deviation of 4 regions (2002 to 2018 and 9 divisions (2019 to 2022), respectively.Canada: monthly unweighted standard deviation of 13 territories.
	For the low inflation period 2010 to 2020, the measures of inflation dispersion for the euro area, the US and Canada are quite similar and do not change much over time. For the US and Canada, this holds also for the high inflation period 2021/2022. In the euro area, the inflation dispersion for both measures strongly increases. For the euro area 12 subgroup, the high inflation rate in the Netherlands is responsible for the hike in inflation dispersion in 2022. In addition, also the Baltic states show enormous increases in its inflation rates which then lead to the even stronger spike in the euro area 19 measure.
	The above finding is in line with results of earlier studies. Altissimo et al. (2010) show that the degree of dispersion within the 10 euro area member countries in the period 1990 to 2004 was around twice the comparable measures computed within the German Länder, the Spanish Comunidades Autónomas, or Italian cities. This shows that the dispersion of inflation rates across European borders was higher as compared to those within European countries. Also, Beck et al. (2009) find that price dispersion in the euro area was twice as large as across 11 metropolitan areas in the US. However, they also put their result into perspective by mentioning the small number of regional units in the US which tends to reduce measures of dispersion.
	Prices for various consumer goods are not determined by market forces but set by public administration, for example fees for water supply, sewerage disposal and waste management and (in some countries) also for natural gas, electricity and district heating. Inflation might differ in some countries because of the varying extent of price adjustments for administered prices (Table 1). Two patterns emerge: when this instrument is used to dampen inflation, price adjustments are very low or these prices are even reduced. 
	In other cases, however, the revenue aspect of the state or municipal budget might be the primary concern. Under such circumstances, prices under public control are increased (sometimes even excessively). This effect is all the stronger, the higher the share of administered prices in the basket of consumer goods is. In the Netherlands, administered prices in September 2022 were almost 50% higher than a year ago. With a 23% weight in the HICP, prices in the Netherlands are more strongly determined by public authorities than in all other euro area countries. In September 2022 in the Netherlands, 11 percentage points of the headline inflation rate (17.1%) were due to administered prices (almost all of it came from regulated natural and electricity prices). In the Baltic states, administered prices were between 35% (Latvia) and 75% (Estonia) higher than a year earlier (with a weight of 10-12%). Most of these increases are due to strong rises in regulated energy prices.
	Furthermore, changes in product taxes like value-added tax (VAT) and other excise taxes are included in the calculation of the HICP. The same holds for product subsidies, like those in public transport or by reducing pharmaceutical products prices. In addition, regulative measures like price caps can influence total HICP developments. Euro area member countries recently put in place various measures in order to shield private households as well as companies from the dramatic price increases. Some of these measures have (temporary) direct effects on the HICP.
	Table 1: Importance of administered prices in the euro area
	Source:  Eurostat, Macrobond.
	Other measures which mainly target the income of private households via transfers have effects on demand and hence on prices. Such measures intentionally support real income and stabilise private demand. If income support measures are not closely targeted to lower income households but broadly based (and too generous) they might be inflation-enhancing. Furthermore, subsidies to utilities providing energy services to private households and small and medium sized enterprises (SMEs) will directly dampen prices of energy related components in the HICP. They can also potentially reduce the pressure on SMEs to pass-through higher energy prices into final goods and services prices.
	When authorities in Member States became aware of the untypical extreme price increases of basic consumer products, they took various measures to shield private households from an excessive loss in their purchasing power. The measures implemented by euro area member countries vary considerably. Annex 1 provides an overview of the different interventions targeting (selected) product or services prices directly. Indirect inflation effects of measures targeting households´ income via transfers are not considered. Country information has been derived from various sources. Sgaravatti et al. (2021) provide an extensive overview about measures. This information has been supplemented by other official publications like Budgetdienst (2022) or Prammer and Reiss (2022) and other national sources from the internet. Furthermore, the members of the Association of European Conjecture Institutes business cycle network, supported the collection of information by their country-specific knowledge. 
	Our survey of fiscal policy measure from members of the euro area reveals that national governments supported private households and firms by reducing taxes and by implementing price caps on various energy sources. We collected only those measures that had an impact on the inflation rate and did not venture into transfer payments. The list in annex 1 shows that euro area countries implemented around 60 discretionary measures over the last 2 years to directly target energy prices which are included in their HICPs.
	It is difficult to quantify the effects on individual country’s HICP of all these measures. This is part of the work of statistics offices and economic research institutes in the member countries. 
	For France, the freeze of the gas price at the level of October 2021 as well as the near abolition of the electricity excise tax from EUR 22.50 to EUR 0.50 are quite substantial changes. Due to their significant weight in the HICP, a substantial dampening of HICP as compared to other countries seems to be plausible. Also, for Spain, the reduction of the VAT from 21% to 10% on electricity, free train tickets for short and middle distances as well as a EUR 0.2/litre fuel subsidy (which is a price reduction of around 10%) seem to be more extensive measures than observed in many other countries.
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	Energy price shocks can be interpreted as adverse supply shocks, which reduce the supply of energy and as a consequence lead to an increase in the price of energy. If a country is a net importer of energy, this deterioration of the terms-of-trade will inevitably reduce domestic demand and the associated cost-push inflation will reduce potential output. The lower terms-of trade imply a transfer of purchasing power from the energy importing to the energy exporting countries. The optimal policy response then depends on the nature of the energy price shock: being either temporary or permanent; and on the time needed for the economy to converge to the new potential output level. Furthermore, it depends on how much relative weight the central bank attributes to deviations from potential output versus the deviation from price stability. 
	The optimal monetary policy response to adverse supply shocks has been subject to intensive research since the big oil price shocks of the 1970s. The original analysis was based on Keynesian models with sticky prices. Gordon (1975) used such a model and concluded that an exogenous adverse supply shock will reduce the long-run price level of non-energy goods and thus the optimal response of the monetary authority will be an accommodative intervention. The analysis by Phelps (1978) and Gramlich (1979) led to the same conclusion. 
	Blinder (1981) studied oil price shocks in a wage contracting framework of the Fischer (1977) type. If a positive oil price shock hits such an economy, nominal wages will increase if monetary policy does not respond to the shock. The optimal monetary policy will then be contractionary to bring output quicker to potential. Bernanke, Gertler and Watson (1997) provide empirical evidence for this type of response by the US monetary authority. They find that monetary policy is endogenously responding to supply shocks by increasing the short and long-term rate in the base scenario. In their view, the deep recessions after positive oil price shocks were a consequence of the restrictive monetary policy implemented by the Federal Reserve to avoid inflationary concerns. Hamilton and Herrera (2004) question these results and identify bigger direct negative effects of oil price shocks on output. 
	Rotemberg (1983) transfers the argument from models with sticky wages into the class of sticky price models. He built a model with two uses of energy. Energy is an intermediate input in the production of domestic goods and at the same time it is a consumption good demanded by private households. If there are costs of adjusting prices, then a positive energy price shock (adverse supply shock) should lead to a restrictive monetary policy course leading to a reduction of the money supply. The restrictive move immediately lowers output and brings the economy faster back to the potential output path. Fischer (1985) stresses the role of wage stickiness in the adjustment mechanism and argued that as long as real wages are flexible, supply shocks do not require a monetary response. 
	Turnovsky (1987) uses an IS-LM model augmented by an aggregate supply curve. The model includes a supply shock and shocks to the demand for goods and money. Wage stickiness is introduced by one-period wage contracts. The objective of the central bank is to minimise the variance of the deviations from the frictionless output level and Turnovsky (1987) concludes that monetary policy can be effective only if the indexation of wages is incomplete. With full information on all three shocks, monetary policy can replicate the output level of the frictionless economy and demand shocks will be fully corrected. 
	Cecchetti (2000) puts more emphasis on the relative weight of deviations in output and inflation rates from their target values and their relative weight in the loss function of the monetary authority. He distinguishes demand and supply shocks by their impact on output and inflation rates. While demand shocks move output and inflation rates in the same direction, supply shocks move output and the inflation rate into opposite directions. In this simple model, the central bank has only one instrument available, i.e. the money supply. By adjusting the money supply the central bank can move output and the inflation rate only into the same direction. This can be shown by going through the process of a money supply expansion in real terms: First, real money balances will increase, causing demand to go up and finally prices will start to increase, correcting the initial monetary expansion. In this simple set-up, supply shocks create a trade-off for the central bank because the authority must choose between stabilising output or stabilising inflation. When the loss function is concentrated on stabilising the inflation rate, the bank will choose to increase the policy rate such that the inflation rate does not rise. If the central bank’s focus is fully concentrated on output deviations, it will not respond to a supply shock at all, because this response stabilises output in the model. If the central bank has a positive weight on both parts of the loss function – inflation and output deviations – it will increase the key interest rate but not as much as in the case of full inflation targeting.
	Kilian (2009) also stressed the importance of monetary policy objectives for the effect of energy price shocks on the economy. Starting from the fact that developed economies responded more strongly to positive oil price shocks in the 1970s as compared to oil price shocks happening after 1995, he concludes that monetary policy regime shifts were responsible. The stagflation period in the 1970s was a consequence of the breakdown of the Bretton Woods fixed exchange rate system which removed the nominal anchor from monetary policy in the beginning of the 1970s. A similar regime shift in the opposite direction occurred under Chairman Paul Volcker in 1979 such that since the early 1980s price stability became universally accepted as a policy goal. Barsky and Kilian (2002) argue that oil price shocks will not result in sustained inflation under a credible policy rule. 
	Kilian (2009) extends the analyses to the potential sources of oil and commodities price variations. He stresses that commodity prices are endogenous and respond to the global business cycle which itself responds to monetary policy. Importantly, if the oil price is endogenous, the central bank should respond to the underlying source of excess demand for or excess supply of oil (Kilian, 2008). Moreover, an oil price shock has two transmission channels: (1) as an input in domestic production it creates a cost push to domestic production (supply channel), and (2) it reduces the purchasing power of domestic households (demand channel). Kilian (2008) shows that the supply channel is weak while the demand channel usually dominates, which implies, that oil price shocks should be interpreted as adverse demand shocks and sudden oil price increases will be recessionary and deflationary. 
	In addition, Kilian (2009) stresses the role of real wage rigidities for monetary policy decisions. The central bank may choose not to respond to the pass-through of a onetime increase in oil prices into producer prices if inflationary expectations are well anchored. In this case the central bank can tolerate a drift in the inflation rate. If inflationary expectations become unanchored, the central bank will have to follow a more vigilant anti-inflationary policy. If supply reductions dominate oil price fluctuations, the central bank should make sure that inflationary expectations remain well anchored. 
	The current policy stance of the euro area can be deduced from the development of the real (ex-post) short-term interest rate in Figure 3. Over the period from 1960 until 1998 we present the short-term real interest rate for Germany, France, and Italy; after the formation of the European Monetary Union 1999 we use the euro area 3-month interest rate. For the computation of real interest rates we use the national inflation rates, thus Figure 3 presents different values also for the period with a common euro area interbank market. 
	The surge in inflation rates started slowly in the second half of 2021 and gained momentum in spring 2022 after Russia attacked Ukraine which caused a sharp increase in energy and commodity prices. The short-term real interest rates are now at the lowest level recorded since the 1960s indicating a very expansionary monetary policy despite the contraction signalled by recent increases in ECB policy rates. 
	/
	Source: European Money Markets Institute (EMMI), German Federal Statistical Office, OECD, French National Institute of Statistics & Economic Studies (INSEE).
	Note: From 1999 onwards, the differences in the real short-term interest rate of the three countries only reflects the differences in inflation.
	The euro area displayed a high degree of inflation rate dispersion already in the run-up to the currency union. Indeed, joining the currency union was regarded very early as an instrument to quickly lower inflation rates without having to pay the full cost of disinflation in terms of lost output (Giavazzi and Giovannini, 1989; Cuñnado and de Gracia, 2010). Figure 2, Panel A, shows some parameters of the empirical distribution of monthly year-on-year inflation rates in the euro area over the period 1997 through 2022. It is clearly visible that the dispersion was comparatively high during the first years of the monetary union and during the financial market crisis. After the trough in economic activity in 2009, the dispersion was comparatively low until the mid of 2021, when oil prices started to climb in response to a demand recovery after the COVID-19-related disruptions faded out. 
	Altissimo et al. (2010) and Beck et al. (2009) identify four sources of heterogeneous inflation rates in a monetary union: 
	 Balassa – Samuelson effect: countries that experience higher productivity growth in the traded goods sector will also show higher consumer prices inflation. The reason is that productivity growth in the traded sector will translate into an increase in the overall wage rate throughout the economy. While the prices of traded goods are tied by international competition, firms in the non-traded goods sector can increase their prices to cover higher wage bills. This effect requires perfect labour mobility between the traded and non-traded goods sectors and low or no benefits from productivity gains in the non-traded goods sector. 
	 Heterogeneity in economic structures of member countries (e. g. the price setting mechanism, wage rigidities, degree of competition in goods and labour markets, preferences, technologies, policy response). 
	 Exposure to common and idiosyncratic shocks from both supply and demand sides (e. g. the role of area wide monetary policy impulses, exchange rate movements or oil price changes, inappropriate domestic policies such as misaligned fiscal policies.). 
	 Differences between the actual positions of the economies within their business cycles.
	Some authors tried to identify the sources of inflation differentials in the euro area empirically. For example, Altissimo et al. (2010) show that inflation in the services sector had higher variation among the euro area members, and energy prices were also a source of higher inflation rates. Beck et al. (2009) identify factor market distortions and other structural characteristics as the main source for inflation differentials rather than local cyclical and growth dynamics. Moreover, in the time dimension, monetary policy or oil price developments contribute about half of the variation in inflation rates (cf. also Stavrev, 2007). 
	Optimal monetary policy decisions in a multicountry set-up with a common currency and a central bank with an inflation target are analysed in Benigno (2004). He uses a two-region dynamic stochastic general equilibrium model with monopolistic competition and price stickiness. His framework delivers a simple welfare criterion based on the utility of the consumers. This criterion is used to evaluate the consequences of monetary policy decisions in the whole currency area. In line with the literature on optimal policy responses to supply shocks, Benigno (2004) shows the relevance of the degree of wage stickiness. If both regions have the same degree of nominal rigidity, the optimal outcome is obtained by targeting a weighted average of the regional inflation rates. The weights coincide with the economic size of each region (as used in the HICP). If the degree of rigidity is different across regions, the nearly optimal plan for an inflation targeting policy gives a higher weight to the inflation rate in the region with the higher degree of nominal rigidity. 
	Brissimis and Skotida (2008) follow a similar strategy and use a New Keynesian general equilibrium model with staggered price setting. They derive optimal weights for the ECB’s target inflation rate, the HICP, which do not correspond to the relative size of countries, rather the ECB should optimally account for structural characteristics of the participating economies. They suggest that the policy rate should be adjusted to stabilise more the variables of the country with the lower nominal rigidity and the lower intertemporal elasticity of substitution of consumption. The structural differences among member countries, however, are hard to measure empirically, hence the computation of weights becomes questionable. Brissimis and Skotida (2008) also point towards the role of economic integration plays and the reduction in structural differences initiated by the common monetary policy. Continued financial market integration and stronger trade linkages among member countries will further reduce structural differences. Moreover, if the ECB credibly anchors inflation expectations at the 2%-target within a systematic monetary policy framework, the ECB can significantly reduce uncertainty and volatility, since monetary policy is factored in private sector’s expectations and forward-looking economic decisions.
	Some authors conclude that, in the presence of pronounced relative inflation differentials, the ECB did already deviate from the weighted inflation rate target based on economic size. If some countries may experience quite low levels of inflations or even approach a situation of deflation, the ECB might have been reluctant to pursue a tightening policy because of the “fear of national deflation” with possible contagion effects spreading through the euro area (Fendel and Frenkel, 2009; Pirovano and Van Poeck, 2011). 
	A more pragmatic approach towards monetary policy decision making under a high degree of regional dispersion in inflation rates has been suggested by Brunnermeier (2010). He starts from the observation that a prolonged increase in the money supply will eventually translate into an increase in the price level. In a monetary union, the central bank can only set a single interest rate for member countries, but the euro area is not an optimal currency area from the viewpoint of the traditional literature. Instead of fine tuning the weights given to individual countries in the loss function of the central bank, the common interest policy can be better tailored to regional needs by using tools that directly affect the interest rates for credit and the term spreads (yield curves) in the respective member country. The ECB followed this approach already when deciding to allow the portfolio shares of reinvested maturing bonds (bought under the pandemic emergency purchase program [PEPP]) to deviate from the size-based weights prescribed before. 
	Moreover, macroprudential instruments can be set at the national level and coordinated through the European Systemic Risk Board. This would allow to impose haircuts and stricter collateral requirements for mortgages or loans issued in member countries that experience high inflation rates and excessive capital inflows. This increases the costs of refinancing these products for banks and ultimately creates higher term spreads and interest rates for credit in the respective country. Although this disaggregated policy approach looks favourable in terms of regional fine tuning, we want to stress that political pressure against macroprudential measure will emerge.
	For open economies, energy and commodity price shocks have another special feature: Higher import prices for energy and commodities worsen the terms-of-trade and consequently result in a transfer of real income/resources from net importers of raw materials to raw material exporting countries. If prices and wages are flexible, the central bank may lean back and wait until the pass-through of the raw material price shock has been absorbed through the system. This relaxed approach requires that the inflation goal is credible despite the burst of inflation throughout the monetary union. If the credibility of the inflation target becomes endangered, the central bank would have to send a strong signal of determination to market participants by raising key interest rates swiftly. 
	Observing the distribution of long-term inflation expectations among the participants in the Survey of Professional Forecasters conducted by the ECB confirms that inflation expectations over a five-year horizon shifted upwards between the beginning of 2020 and the last quarter of 2022 (cf. Figure 4). Participants slowly moved their expected long-term inflation rate up from 1.7% to an average value of 2.2%. Although the distribution of expected long-term inflation rates shifted to higher values compared to 2020 and now also supports values above 2.5%, a close inspection of individual answers by participants reveals that inflation expectation were still well anchored in fall 2022. 
	/
	Source: ECB.
	4. CONCLUSION
	The analysis of inflation differentials within the euro area reveals an increase in inflation dispersion starting around the mid-2021, which accelerated after the Russian attack on Ukraine at end of February 2022. Most of the increase in HICP inflation rates is still directly related to the increase in prices of internationally-traded energy sources and commodities. Prices of energy and commodity intensive consumer goods and services, however, are also affected by the pass-through of higher input prices in final good prices. Furthermore, worker representatives are likely to respond to higher inflation rates by increasing their wage demands in collective and individual wage bargaining processes. 
	The dispersion of inflation rates within the euro area tends to increase in times of strong energy price increases. We have shown that around the introduction of the common currency, throughout the financial market crisis, and now in the Russian-Ukrainian war the dispersion of inflation rates went up. What is new with respect to the current period, is the significant increase in the average inflation rate. From a monetary policy perspective this resulted in historically low real short-term interest rates – in the range between -4.5% to -9% for the larger euro area member countries. Small Member States in Eastern Europe face even lower real interest rates. Thus, the monetary policy stance now appears very accommodative in historical perspective, in particular, if the large stocks of securities accumulated by the Eurosystem under several asset purchase programs is taken into account. 
	A review of potential monetary policy responses to an energy price shock (adverse supply shock) produces diverse recommendations, depending either on the extent of nominal rigidities assumed by the authors or by the loss function used to measure the success of central bank interventions. The main reason for this divergence is due to the special characteristics of supply shocks in combination with the effect of changes in key interest rates. While an adverse supply shock moves output down, but the inflation rate up, an interest rate cut will move both variables in the same positive direction. This creates a trade-off for the central bank with respect to their inflation or output targets. 
	For open economies, energy and commodity price shocks have another special feature: Higher import prices for energy and commodities worsen the terms-of-trade and consequently result in a transfer of real income/resources from net importers of raw materials to raw material exporting countries. If prices and wages are flexible, the central bank may lean back and wait until the pass-through of the raw material price shock has been absorbed through the system. This relaxed approach requires that the inflation goal is credible despite the burst of inflation throughout the monetary union. The latest survey of professional forecasters conducted by the ECB does not show signs of lacking credibility so far. If the credibility of the inflation target becomes endangered, however, the central bank would have to send a strong signal of determination to market participants by raising key interest rates on an accelerated course. 
	The optimal monetary policy response to an adverse supply shock in a monetary union with highly dispersed national inflation rates may concentrate on the way to compute the average inflation rate for the euro area. The weights currently used to compute the euro area average inflation rate are based on the size of member countries’ economies. One may attempt to complement these weights with factors accounting for nominal rigidities in the price and wage formation processes in member countries. In this case, countries with higher rigidities would get a higher weight in the computation of the average euro area inflation rate. Alternatively, the central bank may retain the existing weights and adjust the key interest rates in line with the divergence from the inflation target. Country-specific fine tuning could then be implemented by using macroprudential instruments – preferably through with the European Systemic Risk Board – to manipulate national term spreads and interest rate spreads for credit. 
	REFERENCES
	 Altissimo, F., Benigno, P and Palenzuela, D. R: (2010). “Inflation Differentials in a Currency Area: Facts, Explanations and Policy”. Open Econ Rev 2011 (22):189–233. DOI 10.1007/s11079-010-9189-6.
	 Barsky, R. B. and Kilian, L. (2002). “Do We Really Know that Oil Caused the Great Stagflation? A Monetary Alternative”. NBER Macroeconomics Annual 2001(16): 137–183.
	 Beck, G. W., Hubrich, K. and Marcellino, M. (2009). “Regional inﬂation dynamics within and across euro area countries and a comparison with the United States”. Economic Policy 24(1): 141–184. https://doi.org/10.1111/j.1468-0327.2009.00214.xD.
	 Benigno, P. (2004). “Optimal monetary policy in a currency area”. Journal of International Economics (63): 293–320. doi:10.1016/S0022-1996(03)00055-2.
	 Bernanke, B. S., Gertler, M. and Watson, M. (1997). “Systematic Monetary Policy and the Effects of Oil Price Shocks”. Brookings Papers on Economic Activity (1): 91-157.https://www.brookings.edu/wp-content/uploads/1997/01/1997a_bpea_bernanke_gertler_watson_sims_friedman.pdf.
	 Blinder, A. S. (1981). “Monetary Accommodation of Supply Shocks under Rational Expectations”. Journal of Money, Credit, and Banking (13): 425-438.
	 Brissimis, S. N. and Skotida, I. (2008). “Optimal monetary policy in the euro area in the presence of heterogeneity”. Journal of International Money and Finance 27(2): 209-226.  https://doi.org/10.1016/j.jimonfin.2007.12.007.
	 Brunnermeier, M. K. (2010). “Macroprudential regulation: optimizing the currency area”. ECB (Ed.) “The Great Financial Crisis – Lessons for Stability and Monetary Policy”, Colloqium held in honour of Lucas Papademos: 29-35.
	 Budgetdienst (2022). “Maßnahmenpakete zum Teuerungsausgleich”. Analyse des Budgetdienstet, April 22.
	 Cecchetti, S. C. (2000). “Making Monetary Policy: Objectives and Rules”. Oxford Review of Economic Policy Vol. 16(4): 43-59. https://doi.org/10.1093/oxrep/16.4.43.
	 Cuñnado, J. and de Gracia, F.P. (2003). “Sacrifice ratios: some lessons from EMU countries 1960–2001”. International Review of Applied Economics 17, no. 3: 327–337,  https://doi.org/10.1080/0269217032000090513.
	 Fendel, R. and Frenkel, M. (2009). “Inflation differentials in the Euro area: did the ECB care?”. Applied Economics 41(10): 1293-1302. https://doi.org/10.1080/00036840701522838.
	 Fischer, S. (1977). “Wage Indexation and Macroeconomic Stability” Stabilization of the Domestic and International Economy, Carnegie-Rochester Conference Series on Public Policy, Vol. 5: 107-147. https://doi.org/10.1016/0167-2231(77)90005-7.
	 Fischer, S. (1985). “Supply Shocks, Wage Stickiness and Accommodation”. Journal of Money, Credit, and Banking Vol.17(1): 1-15.
	 Gächter, M., Gruber, A. and Riedl, A. (2017). “Wage Divergence, Business Cycle Co-Movement and the Currency Union Effect”. Journal of Common Market Studies Vol. 55(6): 1322-1342. https://doi.org/10.1111/jcms.12574.
	 Giavazzi, F. and Giovannini, A. (1989). “Limiting Exchange Variability”, MIT-Press, Cambridge MA. 
	 Gordon, R. J. (1975). “Alternative Responses of Policy to External Supply Shocks”. Brookings Papers on Economic Activity (1): 183-206. https://www.brookings.edu/wp-content/uploads/1975/01/1975a_bpea_gordon.pdf.
	 Gramlich, E. M. (1979). "Macro Policy Responses to Price Shocks." Brookings Papers on Economic Activity, 1: 125-166.
	 Hamilton, J. D. and Herrera, A. D. (2004) “Oil Shocks and Aggregate Macroeconomic Behavior: The Role of Monetary Policy”. Journal of Money, Credit and Banking Vol. 36 (2): 265-286.
	 Kilian, L. (2008). “The Economic Effects of Energy Price Shocks”. Journal of Economic Literature 46(4): 871–909. 
	 Kilian, L. (2009). “Oil Price Shocks, Monetary Policy and Stagflation”. CEPR Discussion Paper No. DP7324. https://ssrn.com/abstract=1433920.
	 Pirovano, M. and Van Poeck, P. (2011). “Eurozone Inflation Differentials and the ECB”. University of Antwerp Faculty of Applied Economics Department of Economics Working Papers (14).  https://EconPapers.repec.org/RePEc:ant:wpaper:2011014.
	 Phelps, E. (1978). “Commodity-Supply Shock and Full-Employment Monetary Policy”. Journal of Money, Credit and Banking, Vol. 10 (2): 206-21.  https://EconPapers.repec.org/RePEc:mcb:jmoncb:v:10:y:1978:i:2:p:206-21.
	 Prammer, D. and Reiss, L. (2022). “Fighting (the effects of) inflation: government measures in Austria and the EU ” Monetary Policy & The Economy – First view. https://www.oenb.at/dam/jcr:ee5770c8-842b-46bd-82c4-d330a25ddbfa/MOP-Q4_2022-Q1_2023_Prammer_Reiss_FV.pdf.
	 Rotemberg, J. J. (1983). “Supply Shocks, Sticky Prices, and Monetary Policy: Note”. Journal of Money, Credit and Banking Vol. 15 (4): 489-498.
	 Sgaravatti, G., Tagliapietra, S. and Zachmann, G. (2021). “National policies to shield consumers from rising energy prices”, Bruegel Datasets, first published 4 November 2021.  https://www.bruegel.org/dataset/national-policies-shield-consumers-rising-energy-prices.
	 Stavrev, E. (2007). “Growth and Inflation Dispersions in EMU: Reasons, the Role of Adjustment Channels, and Policy Implications”. IMF working paper (167): 1-28.
	 Turnovsky, S. J. (1987). “Supply Shocks and Optimal Monetary Policy”. Oxford Economic Papers New Series Vol. 39 (1): 20-37.
	ANNEX 1
	Austria
	Belgium
	Cyprus
	Estonia
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Latvia
	Lithuania
	Luxembourg
	Malta
	The Netherlands
	Portugal
	Slovakia
	Slovenia
	Spain

	 Mandatory green electricity levy paused from 1 January 2022, leading to a loss in public in come of EUR 1.7 billion.
	 Lowering the electricity levy from EUR 0.015/kilowatt hour (kWh) to EUR 0.001 between May 2022 and June 2023. 
	 Lowering the natural gas levy form EUR 0.066 /m³ to EUR 0.01196 between May 2022 to June 2023.
	 The regional government of Lower Austria agreed on a deduction of EUR 0.11/KWh for residential electricity prices between September 2022 and September 2023. The deduction will cover 80% of an average household’s consumption and will cost around EUR 250 million.
	 Price cap per household up to a quantity threshold financed by subsidies to electricity companies (electricity price break). December 2022 to July 2024.
	 Extension of a reduced social energy tariff from October 2021 to December 2022.
	 Reduction of VAT for electricity from 21% to 6% from March 2022 to December 2022. 
	 Reduction of tax on petrol and diesel by EUR 0.175/litre, starting mid of March 2022.
	 Introduction of a 10% price discount on electricity bills for all households between November 2021 and February 2022.
	 Reduction of VAT on electricity from mid of December 2021 from 19% to 9% and 5% for vulnerable households. 
	 Additionally, a price cap for vulnerable households on electricity and a staggered cap (between 50 and 80% reimbursement) for other households depending on their electricity consumption from September to December 2022.
	 VAT cut to 5% on retail petrol from mid of December 2021 onwards till mid of January 2023. 
	 Energy prices were capped from January until March 2022, for households to EUR 0.12 kWh for electricity and EUR 65/m³ for gas.
	 Lowering of electricity and gas network charges (half price) for households and enterprises from October 2021 to March 2022.
	 Lowering VAT on electricity from 24% to 10% from December 2022 to April 2023.
	 Reduction of electricity tax for private households from EUR 22.50/megawatt hour (MWh) to EUR 0.50 from February 2022 to January 2023. 
	 Regulated gas tariff frozen from October 2021 to December 2022.
	 Reduction of wholesale market prices for nuclear electricity sales by government subsidies to providers. 
	 Subsidised discount on fuels, between 1 April and 31 December 2022, applied to both private individuals and firms.
	 Petrol price subsidy of EUR 0.30 per litre implemented in September 2022.
	 Reduction of the levy for renewable energies (paid by electricity consumers) from EUR 0.065/kWh to EUR 0.0372 on the wholesale price starting from July 2022.
	 Reduction of energy tax on fuels (by EUR 0.2955 for gasoline, EUR 0.1404 for diesel, EUR 0.616/kilogram (kg) for natural gas and by EUR 0.1266/litre for liquid gas) from June to August in 2022.
	 Introduction of a fixed price train ticket for EUR 9 from June to August in 2022, valid for nation-wide travels.
	 Reduction of the VAT rate charged on natural gas from the regular rate of 19% to 7%, from October 2022 to March 2024.
	 Subsidy for electricity consumption of private households for consumption under 300MWh/vulnerable households/ others: 
	o September 2021: EUR 30/EUR 30/EUR 20, 
	o October 2021: EUR 60/EUR 80/EUR 20, 
	o November and December 2021: EUR 130/EUR 150/EUR 20. 
	 The mode changed in 2022 to a split of subsidy for the first consumed 150 MWh and the second 150 MWh, for vulnerable households up to 300 MWh and nothing for quantities above: 
	o January 2022 EUR 160/EUR 120/EUR 180, 
	o February and March 2022: EUR 150/EUR 110/EUR 170.
	 Set of a wholesale price cap for electricity and revenues generated from the difference between the set price and the market price the energy producers sell will be returned to the Green Transition Fund.
	 Subsidy for private households´ gas consumption: January to March 2022: EUR 20/MWh, April 2022: EUR 40/MWh, May to June 2022: EUR 20, July – August 2022: EUR 30
	 Subsidy for the consumption of agricultural electricity for the period August - December 2021 (paid per consumed quantity unit).
	 Subsidy for diesel prices of EUR 0.15/litre for April 2022 and from May-October 2022 EUR 0.12 for private households.
	 In April 2022, excise duty on petrol reduced by EUR 0.20/litre, EUR 0.15/litre of diesel and of EUR 0.02 for gas oil. These reductions were originally meant to remain in place until 31 August 2022 and were then extended until October 2022.
	 VAT on gas and electricity cut from 13.5% to 9% from 1 May to 31 October 2022.
	 Temporary reduction in Public Service Obligation (PSO) public transport fare of 20% from the end of April 2022 to the end of 2022.
	 Abolition of fixed levies on electricity for users with power consumption below 16.5 kW for the period October 2021 to June 2022 and reduction of levies for the period July - December 2021. In January 2022 these levies were abolished for all groups. Furthermore, general system charges applied to private households and non-household low-voltage consumers were abrogated until December 2022.
	 Reduction of the VAT rate on natural gas from 22% to 5% and of fixed levies during the period October 2021-June 2022. Reduction of excise taxes on natural gas and of general system charges in the natural gas sector from May to December 2022.
	 From 22 March to 31 May 2022, and 22 August to 20 September 2022, reduction of the excise duty rates on petrol and diesel used as motor fuel. 
	 Reduced VAT rate of 5% for the July-December 2022 period for the supply of methane gas used for combustion for civil and industrial purposes.
	 From 1 January 2022 to 30 April 2022, full coverage charges by the government to all electricity end-users for two sub-components of total electricity tariff (electricity system distribution component and mandatory procurement component meant as an electricity tariff supplement to cover mandatory "green" procurement), including the applicable VAT.
	 Reduction of natural gas charges for private household customers for the period from January to April 2022. The fee reduction is applied if the actual tariff in the relevant calendar month exceeds EUR 34.00 per MWh (excluding VAT).
	 For the period from January to April 2022, private household customers receive a reduction in central heating service charges (including VAT). The fee reduction is applied if the actual tariff in the relevant calendar month exceeds EUR 68.00 per MWh.
	 50% reduction of electricity system distribution component fee for all consumers.
	 Abolition of VAT for central heating from January to April 2022 with compensation of heat energy companies.
	 Further measures to be implemented for October 2022 - April 2023.
	 The price of electricity was stabilised, or even slightly reduced, for residential customers by the reduction of included sustainable energy production fees from February 2022 onwards.
	 Substantial reduction of the price of natural gas for residential customers by taking over temporary network costs by the government from February 2022 onwards.
	 Reduction of consumer prices for petrol, diesel and heating oil by EUR 0.075/litre. These measure lasts until the end of July 2022 for petrol and diesel, and until end of December 2022 for heating diesel.
	 Freezing of home rent increases from May 2020 to June 2021.
	 Reduction of the excise duty on unleaded petrol from EUR 490.058 to EUR 359 per 1000 litres and the tax on diesel has been cut to EUR 330 from EUR 413.078 from December 2021 until the end of 2022.
	 Granting of allowances and cash injection to EnelMalta to compensate for a freeze of prices at 2014 level during the whole year of 2022.
	 Distribution of EUR 10 million to liquefied petroleum gas (LPG) gas providers in the first 6 months of 2022 to contain price increase.
	 Implementation of a price cap on gas and electricity for households from January 2023 onwards. The price cap on gas will be EUR 1.45/m3 gas (including taxes) up to a yearly usage of 1200 m³. For all usage above this level households will have to pay market prices. The price cap on electricity is EUR 0.4/kWh (including taxes) up to a yearly usage of 2.900 kWh, for all usage above this level households will have to pay market prices. 
	 Reduction of the tariff applied on electricity in the first tax bracket by EUR 0.05436/kWh (excluding VAT) and a reduction of the tariff applied on electricity in the second tax and third tax bracket by EUR 0.00201/kWh (excluding VAT) from January to December 2022.
	 Reduction of the VAT on energy (natural gas, electricity and district heating) from 21 % to 9% from July until December 2022 and lowering of excise taxes on such products for the same period.
	 Reduction of excise duties on petrol and diesel by 21 % (from EUR 0.173/litre to EUR 0.111) from April to December 2022.
	 Reduction of excise taxes on diesel and petrol by EUR 0.01/litre and EUR 0.02, respectively, between 16 October 2021 and 30 June 2022.
	 Reduction of the fuel tax equivalent to reduce the VAT rate from 23% to 13% and for electricity from 13% to 6% from October 2022 onwards.
	 In November 2021, the electricity tariff for the operation of the system (TPS) and the electricity distribution fee for the unregulated market (costs of EUR 97 million) were significantly reduced.
	 Halving of the excise duty on electricity and reduction of those on fuel by about EUR 0.02/litre for regular petrol, EUR 0.05 for diesel, EUR 0.08 for heating oil and EUR 0.01/m³ for natural gas, from February to April 2022.
	 In September 2022, capping of prices of electricity and gas for one year for private households. Lower excise duty and lower value-added tax (9.5%) on energy products and electricity between September 2022 and May 2023 (except heating oil).
	 Regulation of the prices of motor fuels at service stations outside of highways, from June 2021 onwards.
	 Temporary decrease of the CO² levy, the surcharge for renewable energy sources (URE) and the surcharge for the promotion of electricity generation from renewable energy sources from September 2022 onwards.
	 Reduction of the special tax on electricity (IEE) from 5.11% to 0.5% from December 2021 to June 2022.
	 Reduction of the VAT rate on electricity from 21% to 10% for consumption of up to 10 kWh from July 2021 to July 2022 and from 10% to 5% from July 2022 to December 2022.
	 Implementation of a government subsidy of EUR 0.20/litre fuel which is deducted at the gas station from April 2022 to June 2022.
	 Reduction of 100% of all the transport subscriptions and multi-trip tickets for trains in short and mid-distance (Cercanas, Rodales) operated by RENFE, the national railway company, as of 1 September 2022, and until 30 December 2022, and up to 50% of train and 30% of urban and metropolitan transport subscriptions already subsidised under Royal Deree-Law (RDL) in validation.

