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What the paper does

� Develops a model to analyze the unequal impact of inflation shock through:

1. Shift in relative prices + heterogeneous consumption bundles (DIR)

2. Devaluation of nominal income and net asset positions (DIR)

3. Unconventional fiscal policy through energy subsidies and direct transfers (UFP)

4. Indexation of contractual and minimum wages, and pensions to the inflation shock (IND)

5. Response of asset (bonds, housing, stocks) prices to the inflation shock (IND)

� Combines various data sources to measure each channel in DE, FR, IT, ES

� Quantifies welfare cost of each component across the age � consumption distribution
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Household Problem

� Overlapping generations living for two periods

� No aggregate or idiosyncratic uncertainty, and no binding liquidity constraints

� Problem of the cohort born at t = 0

Vi = max
cit ;ai ;kt+1;BSt+1;BLt+1

ui(ci0) + �iui(ci1)

s:t:

citPit = Wit � Tit + RStBi ;St + (�i + RLt)Bi ;Lt +

K∑
k=1

(Qkt +Dkt) ai ;kt

�Bi ;St+1 � Bi ;Lt+1 �

K∑
k=1

Qktai ;kt+1

� Raw price index P �

it
before government subsidy



Nature of the inflation surprise

Before t = 0, the aggregate price level is constant

[A1] At t = 0 (short-run), the shock induces a permanent jump in the aggregate price level

� in relative good prices, wages, taxes, dividends, and asset prices are left unrestricted

[A2] At t = 1 (long-run), price stability is restored, and relative prices converge to pre-shock values

[A3] The shock is neutral in the long-run, i.e. at t = 1, nominal income and asset prices adjust fully

to new price level

[A4] The adjustment of the government budget constraint occurs either through the price level, or

through higher real surpluses beyond t = 1



Welfare analysis

� Object of interest: impact of inflation shock on each household welfare

� Methodology: envelope theorem (first-order approximation)

� Welfare criterion: money metric welfare change, i.e. share of income individual i would be

willing to pay in 2021-2022 in order to avoid the inflation shock

� Decompose welfare change as: dWi = dWDIR
i

+ dWUFP
i

+ dW IND
i

+ dWLR
i

1. Direct: impact of the raw inflation shock

2. Unconventional fiscal policy: impact of targeted government intervention

3. Indirect: equilibrium response of labor and capital income, taxes, and asset prices

4. Long-run: residual long-run effects (i.e., relative price re-alignment)



Direct component: four sources of heterogeneity

dWDIR
i =

[
�
d log �P �

0

dz0︸ ︷︷ ︸
average �

�

(
d logP �

i0

dz0
�

d log �P �

0

dz0

)
︸ ︷︷ ︸

1. � gap raw

]
�

[
Wi0 � Ti0︸ ︷︷ ︸
2. net income

+ B̂i ;S0 + B̂i ;L0︸ ︷︷ ︸
3. net nominal position

+

K∑
k=1

Dk0ai ;k0 +

K∑
k=1

Q0k (ai ;0k � ai ;1k)︸ ︷︷ ︸
4. dividends + capital gains (‘K gains’)

]

Note that the change in prices is the raw one, i.e. before fiscal interventions



Unconventional fiscal policy

dWUFP
i =

(
d logP �

i0

dz0
�

d logPi0

dz0

)
︸ ︷︷ ︸

1. � gap fiscal

�

[
Wi0 � Ti0 + B̂i ;S0 + B̂i ;L0 +

K∑
k=1

Dk0ai ;k0 +

K∑
k=1

Q0k (ai ;0k � ai ;1k)

]

�
dTHOC

i0

dz0︸ ︷︷ ︸
2. ad-hoc transfers



Indirect component: four sources of heterogeneity

dW IND
i =

d logW0

dz0
W0︸ ︷︷ ︸

1. � wages

�
d logTAUT

i0

dz0
TAUT
i0︸ ︷︷ ︸

2. � net taxes

+
drS0

dz0
BiS0 +

drL0

dz0
Bi ;L0︸ ︷︷ ︸

3. � nominal interest rates

+

K∑
k=1

d logDk0

dz0
Dk0ai ;k0 +

K∑
k=1

d logQk0

dz0
Qk0 (ai ;k0 � ai ;k1)︸ ︷︷ ︸

4. � dividends + stock and house prices

The inflationary shock affects all prices entering the household budget constraint



Long-run component

dWLR
i = �R�1

S1
�

(
d log �P1

dz0
�

d logPi0

dz0

)[
B̂i ;S1 + B̂i ;L1

]
:

� Revaluation of NNP at t = 1 due to long-run realignment in relative prices

We express welfare change as a share of household total disposable income



Long-run component
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Measurement

Countries and demographic groups

� Big 4 economies in Euro Area: Germany, France, Italy, Spain

Demographic groups

� 3 age groups: 25-44, 45-64, 65+

� 5 consumption quintiles (proxy for permanent income)

Individual price indexes

� Initial expenditure shares: 20 categories, Household Budget Survey (2015) Categories

� Good-level prices: Harmonized Index of Consumer Prices (HICP)

� We measure surprise inflation: deviation from expected inflation (Consensus Economics)



2021–22 cumulative household-level inflation
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Inflation decomposition
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Measurement

Unconventional fiscal policy

Bruegel dataset on national fiscal policy responses to the energy crisis

Split interventions in two groups:

1. Energy market interventions: include both subsidies and outright regulation

� Calculate counterfactual price indices separately for gas used for heating, electricity and

liquid fuels (petrol and diesel), and then aggregate

2. Direct transfers: ad-hoc income support to low-income households, etc...



Role of unconventional fiscal policy in containing inflation
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Inflation reduction

� DE: -2.3%

� FR: -1.9%

� IT: -2.0%

� ES: -4.9%



Measurement

Distribution of household income and balance sheet

� 2017 Household Finance and Consumption Survey

Prices

� Wages: official data on negotiated wage agreements and minimum wages

� House prices: Reaction of REIT on the day of release of German HICP as instrument for

country-level quarterly house price indexes! small effect

� Stock prices: Reaction of daily stock price to release of German HICP! large effect

� Long-term bond prices: Same strategy! small effect



1. Breakdown of direct component: Spain
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1. Direct component: Germany vs Spain
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More heterogeneity in Spain, in spite of lower inflation because of larger NNP and wider inflation

differentials



1. Direct component: cross country comparison
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2. Unconventional fiscal policy component
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3. Indirect component
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3. Breakdown of indirect component
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4. Long run component
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� Small, except for poor retirees in Italy whose budget share in energy is large



Total welfare change: decomposition
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� Direct component dominates

� Fiscal response is nontrivial

Average effect:

� DE: -4.3%

� FR: -2.8%

� IT: -8.4%

� ES: -3.0%



Total welfare change: heterogeneity
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� Inflation is an age-dependent tax, but there is no clear pattern across quantiles with age

� Heterogeneity: 5% gains among young in ES, and 15% losses among retirees in Italy



Share of winners
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� On average, 30% of net winners

� In DE, FR, ES half of 25-44 win

� Young win because of NNP gains

� More winners in FR and ES because of

negative NNPs

� Almost every retiree is a net loser



Summary: who bore the costs of inflation in Euro Area?

� Inflation shock was an age-dependent tax that hit hard older households

� Uniform incidence within age: higher inflation rate for the poor offsets higher NNP for the rich

� Italy has recorded the largest welfare losses among the big four

� Spain has the largest share of winners

� Unconventional fiscal policy played a significant role, especially in Spain

� Housing and stocks are not good inflation hedges in the short run

� Nominal wages are quite rigid in the short-run



Thanks!



Headline inflation
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Having ended net purchases under the pandemic emergency purchase programme (PEPP) in March
and under the asset purchase programme (APP) in June and raised the key policy rates by a cumulative
two hundred basis points since July, the Governing Council is committed to bringing interest rates to the
levels needed to ensure the timely return of inflation to our two per cent medium-term inflation target.[ ]

It follows that the identification of the medium-term inflation outlook takes centre stage in determining
the future interest rate path. While there is always a role for high-level frameworks that seek to predict
medium-term inflation on the basis of a very small set of conditioning variables, it is also wise to conduct
comprehensive assessments that recognise the interaction among myriad forces in determining inflation
dynamics.

The high current inflation rate makes it especially challenging to assess the likely medium-term path of
inflation, since it requires a careful diagnosis of the sources of inflation along several dimensions: the
relative contributions of supply factors and demand factors (including the impact of monetary policy); the
relative split between temporary and persistent components; the role of relative price shocks; the
balance between external and domestic forces; the formation of inflation expectations. Moreover, each
of these dimensions interact with two over-riding forces: the Russian invasion of Ukraine and the
pandemic cycle.

In this blog post, my aim is to examine some of the main challenges in diagnosing inflation. I begin by
examining the role played by sectoral relative prices in near-term inflation, including an analysis of the
underlying forces driving these relative prices since 2020; I next turn to the assessment of measures of
underlying inflation; I then examine the inter-connections between wage inflation and price inflation
before turning to the formation of inflation expectations; I conclude with a discussion of some primary
open questions in the identification of medium-term inflation dynamics.

Price level components: 1999-2022
The simplest form of inflation is an increase in the overall price level that consists of a uniform increase
in the prices of all items, with relative prices unaffected. However, shifts in sectoral relative prices are
relevant for inflation dynamics for two reasons. First, although a large shock to sectoral relative prices

Chart 1
HICP inflation and the HICP price level

(left: annual percentage changes, right: index: Dec-1998 = 100)

Sources: Eurostat.
Notes: The right panel is based on seasonally adjusted data.

The latest observations are for October 2022.

2

Source: Lane (2022)
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Key drivers: energy and food prices
3/19/23, 11:10 AM Inflation Diagnostics
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The left panel shows some striking patterns. First, there was a strong cumulative increase in the relative
price of energy over 1999-2012 which partly reversed over 2013-2019; there were sizeable cyclical
fluctuations around these trend patterns. Second, there was a negative trend in the relative price of non-
energy industrial goods. This can be understood as connected to the combined contributions of the
superior productivity performance and increasing tradability of the manufacturing sector over this period,
with technological progress and globalisation fostering a trend decline in the relative prices of many
goods. Third, there was a mild upward trend in the relative price of food – trend productivity growth in
agriculture tends to be lower than in other sectors, while rising global incomes have put upward
pressure on the relative price of global agricultural commodities.

Fourth, there was very little cumulative difference between the services price level and the overall price
level. Mechanically, this reflects two factors: (a) at 42 per cent, the services category has the largest
weight in the overall price level; (b) the rising relative prices of energy and food and the declining relative
price of goods largely cancelled out over this period, such that the trend in the overall price level closely
matched the trend in the services price level.
These patterns help to explain the traditional focus on services inflation as a proxy for the medium-term
dynamics of overall inflation: its high weight in the overall price index means that services inflation is
inevitably a dominant factor over the medium term, while the opposing trends for energy inflation and
food inflation in one direction and goods inflation in the other direction offset each other in the pre-
pandemic period. While the underlying trend in headline inflation has been closely connected to the
trend in services inflation, the large fluctuations in energy inflation have translated into significant
volatility in headline inflation.
Turning to the right panel of Chart 2, the shifts in relative price levels since the end of 2019 have been
dramatic. The price level of energy relative to the overall price level has increased by 40 per cent since
the end of 2019: in this short period, the scale of the relative price increase is approximately the same
as the cumulative increase over the previous twenty years.

Chart 2
Price developments relative to HICP for different subcomponents

(left: index: 1998 Q4 =100, right: index: December 2019 = 100)

Sources: Eurostat.
Note: Seasonally adjusted data for HICP, food, goods and services. Seasonally adjusted series for energy are not
available. The goods category here only includes non-energy industrial goods (NEIG).
The latest observations are for October 2022.

Source: Lane (2022)
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Expenditure Categories

Expenditure Categories

Class Label Class Label

01 Food 07.22 Fuels

02 Alcohol and tobacco 07.23 Vehicle maintenance

03 Clothing 07.24 Other services for transport equipment

04.3 Dwelling maintenance 07.3 Transport services

04.4 Water supply 08 Communication

04.5 Electricity and gas 09 Recreation

05 Furnishings 10 Education

06 Health 11.1 Restaurants

07.1 Vehicles 11.2 Hotels

07.21 Spare parts 12 Miscellaneous

Source: Household Budget Survey (2015)
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Cumulative inflation without rents

0
5

10
15

20
25

30
35

In
fla

tio
n 

- %

France Germany Italy Spain
Y M O Y M O Y M O Y M O

1st 2nd 3rd 4th 5th

Back


