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Abstract

In most OECD countries inflation sharply increased since the end of 2021, mostly
driven by energy and food prices. Certain categories of households are particu-
larly vulnerable, as they spend large portions of their consumption on energy and
food. Drawing on national micro-based household budget survey data, this paper
quantifies the impact of rising prices on households’ welfare. Declines in house-
hold purchasing power between August 2021 and August 2022 are estimated to
range from 3% in Japan to 18% in Czechia. This decline is driven by energy
prices in most countries, especially Denmark, Italy, and the United Kingdom. In
general, inflation weighs relatively more on lower income households. The effects
are stronger for rural households, due to energy price inflation. These findings
call for a careful targeting of income and price support measures, notwithstand-
ing their administrative and logistical complexity, taking into account their effects
on economic activity, inflation, and environmental goals.

Keywords: inflation, purchasing power, distribution, inequality, energy, policy
analysis

1 INTRODUCTION

Inflation in the OECD has been on the rise since the start of 2021, intensifying
sharply following Russia’s war of aggression against Ukraine. Soaring energy
and, to a lesser extent, food prices are a global phenomenon, yet the inflationary
picture differs across countries (figure 1).

FiGuURE 1

Consumer price inflation across OECD countries, change between August 2021
and August 2022 (%)
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Note: Year on year energy price inflation for Turkey: 132.76 per cent.
Source: OECD (2013a).



This paper looks at the distributional impact of rising inflation' over the past year, 43 3
with a focus on energy and, to a lesser extent, food price inflation, for ten OECD
countries selected on the basis of adequate and timely data availability, i.e., the
Czech Republic, Denmark, Germany, France, Italy, Japan, Mexico, Spain, the
United Kingdom and the United States. The exercise draws on national micro-
based household budget surveys (HBS) providing information on the structure of
household spending across the distribution of households based on income, age,
and area of residence, depending on data availability. This paper associates
expenditure shares from national HBS with price changes from national CPIs.

(€£202) 09% -1€t

This work informs the policy debate by identifying households more exposed and
vulnerable to the recent rise in inflation and in particular to changes in energy prices,
which in the future might also fluctuate as we move along the path to a low-carbon
economy (IEA, 2021). The main findings can be summarised as follows:

— Rising prices, especially for energy, have been squeezing households’ pur-
chasing power, but with large differences across countries, partly reflecting
differences in the rate of inflation, its breadth across consumer items and the
spending structure of the average household.

— Low-income, rural and senior households are more exposed to rising energy
prices than the average household, but the variation in purchasing power
losses across these three vulnerable groups is highly heterogeneous across
countries.

— The difference in estimated energy prices effects between rural and urban
areas are even larger than between lower and higher income households in
most countries, and especially in Czechia, Spain, and France.

— Non-energy non-food-price inflation tends to be progressive, thus somewhat
mitigating, but not offsetting the effect of rising energy and food prices. This
reflects the fact that “other” rising consumer prices correspond to items rep-
resenting a higher share of spending for more affluent households, i.e., non-
energy transport, recreation, restaurants and hotels.

— Improving the timeliness and granularity of the data would help in the
designing of well-targeted policy support: for instance, to identify house-
holds most exposed to shifts in energy prices, e.g. those with limited finan-
cial resources and possibilities to substitute in the short-run. The digital
transformation is the opportunity to build agile targeting instruments based
on data collection and management.
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The rest of this paper is structured as follows. Section 1 provides an overview of
the data and empirical approach — additional methodological aspects are provided

! Households across the income distribution experience differential inflation effects for several reasons: con-
sumption shares may differ systematically (e.g. for low- and high-income households); the goods and servic-
es within each consumption category may differ; the ability to substitute lower-priced alternatives of the same
item may differ; and prices paid for the same good may differ systematically due to differences in access.
Experimental measures of consumer prices for different household groups have been recently constructed for
several countries. See Klick and Stockburger (2021) and Orchard (2022) for recent experimental evidence in
the case of the United States.
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in the annex. Section 2 delivers the core results of the analysis, i.e., it sheds light
on the distributional effects of the recent rise in inflation, with a focus on energy
and food driven price inflation across a selection of OECD countries. The empha-
sis is on differences across income groups, but alternative relevant dimensions are
also explored. This evidence is followed by a short policy discussion on key pol-
icy challenges to achieve effective targeted support for households most vulnera-
ble to energy price swings while pursuing decarbonisation objectives.

2 THE APPROACH

2.1 DATA AND COUNTRY COVERAGE

The analysis draws on household budget surveys, which are national surveys on
households’ expenditure on goods and services. Countries covered are those for
which data are available and are as up to date as possible. Harmonised Eurostat
HBS data for European countries would have been well-suited for this exercise
but are not up to date, only being updated every five years. The following ten
countries can be covered, with HBS data available for the year 2020 (with the
exception of France): the Czech Republic, Denmark, France, Germany, Italy,
Japan, Mexico, Spain, UK, US.?

22 METHODOLOGY

Distributional effects of inflation are assessed based on household exposure to the
change in the prices of the items that make up households’ consumption baskets.
This is expressed in terms of change in purchasing power following the concep-
tual framework of the compensating variation approach (Deaton, 1989). The com-
pensating variation (CV) measures how much expenditure can be decreased
(increased) when consumer prices fall (rise) so that the utility level remains the
same as before the price decrease (increase). For household 7, the CV is measured
relative to total household expenditure (C). This is a measure of the change in
household purchasing power resulting from changes in consumer prices underly-

o d| .
ing inflation; that is, the price change in item & (indicated as &) weighted by the
k

share of expenditure that is spent on item & (sc,,), defined as M, where p, and
C.

i

g, refer, respectively, to consumption item k’s price and to the quantity purchased

by household 7, and ¢, refers to the household’s total expenditure:

(S Z,ﬂ;pk xdp, | p,
C, C

i i

= Zsc,i x by ()
X Py

This approach has been used to assess the distributional effects of consumption

taxes (OECD/KIPF, 2014) and of trade-driven price changes (Luu et al., 2020;

Porto, 2006). The change in purchasing power can be computed for the average

household and by income or other socioeconomic groups defined by, e.g. age,

2 The annex provides details on countries’ data sources.



education and urbanisation of the area of residence, depending on data availability. 43 5
For the purpose of the current exercise, the analysis relies on semi-aggregated data
provided by national sources, that is, expenditure shares by socioeconomic groups.

The CV for household 7 corresponds to the average of the percentage changes in
prices across categories of expenditures, weighted by the household’s expenditure
share on each category. This is close, but not equal, to the inflation rate, i.e., per-
centage change in CPI, for household 7, which would be the percent change in the
average of prices across categories of expenditures, weighted by the household’s
expenditure shares. The CV approach is adopted here because it has a conceptu-
ally-grounded economic interpretation for the purpose of the current exercise,
similar to previous papers on distributional aspects of consumer price changes. In
addition, the CPI calculations rely on weights that are adjusted according to con-
sumption estimates from national accounts, with country-specific frequencies and
methodologies (OECD, 2023a). Given the focus on distributional effects and for
internal consistency, the current exercise uses the original expenditures shares
from domestic HBS surveys, including those for the average household.?

(€£202) 09% -1€t

The analysis uses 2020 household expenditure shares to assess the impact of infla-
tion over the past year,* consistent with the standard CPI methodology: national
CPIs are constructed as weighted averages of sub-indices covering different prod-
ucts in the consumption basket, using the total household expenditure shares of a
base year, as weights. These weights are regularly updated® and, in normal times,
are very stable.
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To introduce the exercise, figure 2 reports expenditure shares on energy and food
across the household income distribution for the Czech Republic, Germany, Japan,
Mexico, the United Kingdom, and the United States.” The main insights are:

— Households devote a significant share of their spending to food and energy,
and this share declines with increasing income level. Their combined spend-
ing share ranges from more than 30 per cent at the bottom to less than 15 per
cent at the top of the income distribution, across the advanced economies

3 As a result, the purchasing power loss from “all items” inflation for the average household does not
necessarily match the official CPI from OECD.stat. The numbers can be reconciled by factoring out
methodological differences, for instance applying the CPI weights from OECD.stat instead of the HBS
weights for the average household (this technical material is available upon request).

* The current exercise is based on changes in CPI between August 2021 and August 2022 except oth-
erwise stated.

5 See above and OECD (2023a) for details on CPI methodology.

¢ One possible concern is that the COVID-19 crisis induced changes in consumption patterns by lock-
downs and restrictions. This poses analytical challenges because the 2020 weights differ from the pre-
COVID weights and may differ from the post-COVID weights. The problem raised by spending shifts
during the pandemic has been addressed by the OECD Statistic Directorate, by various National Statis-
tical offices and researchers, using different experimental methods. Almost all these studies find small
effects on 2020 inflation. As a robustness check on this issue, the annex reports a comparison between
2019 and 2020 expenditure weights across income groups for countries that collect yearly HBS data.
This exercise shows that while 2020 weights tend to differ from 2019 weights in some consumption
categories, the difference in such weights between income groups is stable over the period.

7 The annex reports more detailed expenditure shares for all countries covered by the study.
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covered here, yet with large cross-country differences within that broad spec-
trum.

— Food is a major component of the consumption basket. Low-income house-
holds spend around 20 per cent on food in the advanced economies covered
by this paper with the notable exception of the United States, where that
share is around 10 per cent. In line with Engels’ law, the weight of food is
larger in Mexico, where low-income households devote approximately half
of their spending on food and high-income ones 30 per cent.

— Energy represents around 10 per cent of household spending in most of the
countries covered and this share declines across the income distribution.
Mexico stands out as energy represents a much higher share of spending and
this share increases across the income distribution. The share of consump-
tion spent on energy is highest in the Czech Republic and lowest in Japan
and the United States. Such cross-country differences likely reflect differ-
ences both in relative prices and in consumption patterns.

FIGURE 2
Shares of expenditure on energy and food, by income group (%)

Czech Republic Germany Japan
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Note: Distribution based on household income (see annex for country-specific income measure-
ment). Energy refers to energy from housing and private transportation. Food includes food and
non-alcoholic beverages, with the exception of Mexico, where it also includes alcoholic bever-
ages consumed at home. When possible, expenditure shares are shown by income deciles (for
Mexico and the United Kingdom) or quintiles (the Czech Republic, Japan, United States). In the
case of Germany, the data can only be obtained by the income groups defined by DEStatis (indi-
cated as G1,...G6).

Source: National HBS sources (see annex).



Differences in energy spending are more pronounced across place of residence
than across households’ incomes. This is illustrated in panel A of figure 3 with
France and the United States. For example in France, people living in rural areas
devote around 12 per cent of their budget to energy, more than twice as much as
people living in the Paris agglomeration. It is often the case that people living in
metropolitan areas have diverse commuting and mobility options, including pub-
lic transportation, walking, biking, and while people living in rural or non-central
areas may have no other option than driving a personal car (for example to go to
work or the doctor). Differences in energy spending by age are less systematic
across countries than they are by income and place of residence: taking again
France and the United States as examples, panel B of figure 3 shows that the share
of spending devoted to energy increases almost monotonically with age in France,
but not in the United States.®

3 THE RESULTS

3.1 THE BIG PICTURE: THE COST-OF-LIVING PRESSURE FOR THE
AVERAGE HOUSEHOLD

Rising prices, especially for energy, have been squeezing households’ purchasing

power, yet with large differences reflecting differences in the rate of inflation, its

breadth across consumer items, and the spending structure of the average house-

hold.’ The main findings on the basis of year-on-year August 2021 — August 2022

inflation are (figure 4):

— Declines in households’ purchasing power range from around 3% in Japan
to 18% in the Czech Republic.'

— The effect of rising energy prices is large but differs across countries, being
particularly important in Italy, Denmark and the United Kingdom.

— Rising food prices weigh less than rising energy prices on the purchasing
power of the average household. Mexico is an exception given the high
share of food in the consumption basket and the relatively mild increase in
energy prices over the period.

— The effect of “non-food-non-energy” prices on the average household’s pur-
chasing power is relatively higher in countries like the Czech Republic and
the United States, reflecting the fact that inflation in these countries was
more broad-based.

— These differences across countries are in part due to differences in the rela-
tive price changes and in part to differences in the consumption share allo-
cated to food, energy and the residual category.

¢ These various vulnerability dimensions are to some extent correlated, e.g., high-income prime-aged
households living in metropolitan areas; but, as also suggested by the illustrative charts in this section,
such correlation is not necessarily very high and, in any case, differs across countries.

° See INSEE (2022a) for a recent assessment of the role of differences in the spending structure of the
average household in explaining differences in HIPC inflation between France and three other big Euro
area countries (i.e., Germany, Italy, and Spain).

19 Due to the differences in formulas between CPI and CV discussed above, these numbers are close
but not identical to official average inflation figures.
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FIGURE 3
Expenditure shares on energy (%)
Panel A. Expenditure shares on energy by place of residence

France United States
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Panel B. Expenditure shares on energy by age group

France United States

|
)

-0
<25 25-34 35-44 45-54 55-64 65-74 <25 25-34 35-44 45-54 55-64 65-74

Note: For France, “small cities” are defined as those below 20,000 inhabitants, “medium cities”
range between 20,000 and 100,000 inhabitants, “big cities” have more than 100,000 inhabitants.
For the U.S., the classification in rural, urban and central city areas is provided by BLS-CEX.

Source: National HBS. See annex.

These results are subject to two main caveats: (1) the computations include the pur-
chasing power effects of price-based policy interventions, e.g., reduced prices or
taxes on electricity, gas and gasoline; they do not include the purchasing power
effects of non-price-based policy interventions, e.g. income support via cash trans-
fers or reduced income taxes. This might affect the cross-country comparison exer-
cise, in light of differences in the adopted mitigation measures. In general, at least
during 2022, price support measures introduced to contrast the cost-of-living crisis
following Russia’s attack on Ukraine outnumbered and involved higher costs than
income support measures (OECD, 2022). Evidence for France and the United States
suggests that the combined effect of these measures has been effective in supporting
the purchasing power of vulnerable households (Madec, Plane and Sampognaro,
2022; CBO, 2022). The current calculations can therefore be interpreted as meas-
ures of potential exposure to purchasing power losses, abstracting from the mitiga-
tion achieved through ad hoc income support measures. (2) energy effects are to be
taken as a lower-bound, given that energy items are key intermediate inputs for the
production of non-energy items, and therefore for the pass-through to non-energy



consumer items (see Ari et al. (2022), and OECD (2023b) for a quantification exer- 439
cise of direct and indirect effects from rising energy prices)."

FIGURE 4
Purchasing power changes for the average household (%)
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Note: How to read: in Italy, the average household experienced a 10.2% decline in purchasing
power following changes in consumer prices between August 2021 and August 2022. This is driven
by three effects: the effect of changes in energy prices (a 5.3% decline in purchasing power), the
effect of changes in food prices (a 2.8% decline in purchasing power) and the effect of changes
in non-energy non-food consumer prices (a 2.1% decline in purchasing power).

Source: National HBS and CPI. See annex.
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3.1.1 BEYOND THE AVERAGE HOUSEHOLD: DISTRIBUTIONAL EFFECTS

OF THE COST-OF-LIVING PRESSURE
The effects of inflation are highly heterogeneous across households and distribu-
tional patterns differ across countries (figure 5). A comparison of low- and high-
income households (defined as first and last decile, quintile, or country-specific
threshold of the household income distribution, see annex) yields the following
insights (figure 5, panel A).

Inflation has a greater impact on low than high-income households, but with
marked differences across countries. Nevertheless, such differences do not appear
to be strongly correlated with the level of inflation in the country. The gap between
low and high-income households is the largest in the United Kingdom while it is
almost absent in the Czech Republic and Denmark despite similar or even higher
headline inflation over the period covered.

Energy price inflation is strongly regressive in all countries except Mexico, where
it has a relatively higher effect on high-income households; this is consistent with

' See Blake and Bulman (2022) for the technical background paper associated with the Survey of Greece.
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the fact that in Mexico the share of spending on energy is positively associated
with household income (figure 2).!?

Food price inflation is also regressive but less so than energy price inflation in
most countries covered. Mexico stands out, again, since food price inflation is the
single major driver of regressivity. The regressivity of the effects of food price
inflation is also more marked than that of energy price inflation in the Czech
Republic and Spain.

The effect of non-food non-energy price inflation is progressive, i.e., affecting
high- more than low-income households, which is why the total gap is lower than
the sum of the energy and food gaps.

Living on limited income resources is not the only and often not the first factor of
vulnerability to the current inflationary picture. Living in a small, isolated village
is a major vulnerability factor. Inflation tends to disproportionately affect rural
households and thus to amplify spatial inequalities. In most countries, the pur-
chasing power gap between rural and metropolitan households tends to be larger
than that between low and high-income households and this gap is driven by
energy (figure 5, panel B). Age is another factor of vulnerability to energy and
food price inflation, as indicated by the finding of larger purchasing power losses
for senior relative to prime-aged households in all countries except Denmark and
Spain (figure 5, panel C). But age-related gaps are generally lower than place of
living- and income-related gaps.

12 These distributional effects can be nuanced to the extent that they may differ by energy carrier, see
Flues and Thomas (2015).



FIGURE 5 4 4I

Differences in purchasing power effects between various types of households (pp)

Panel A. Differences between households’ income groups
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Note: How to read.: in the United Kingdom, the decline in purchasing power following changes
in consumer prices between August 2021 and August 2022 was 3.1 percentage points (pp) high-
er for low- than for high-income households (a negative 3.1 pp gap). This total gap is driven by
three effects: the effect of changes in energy prices (a negative 2.9 pp gap), the effect of changes
in food prices (a negative 1 pp gap) and the effect of changes in non-energy non-food consumer
prices (a positive 0.8 gap). Due to limited data availability, Mexico cannot be covered in pan-
els B and C, and Germany in panel B. See annex for country-specific definitions of high- versus
low-income, rural versus metropolitan, and senior versus prime-aged households (age always
refers to that of the household reference person).

Source: National HBS and CPI. See annex.
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In summary, figure 6 reports the purchasing power loss associated with rising
energy prices for the three vulnerable groups covered in the analysis, i.e., low-
income, rural and senior households. Main insights are:

— Low-income, rural and senior households are more exposed to rising energy
prices than the average household but the variation in purchasing power
losses across these three vulnerable groups is highly heterogeneous across
countries.

— In most countries, rural households are more vulnerable than low-income
households to energy price inflation, in particular in the Czech Republic,
Spain, and France. This could in part be due to the relatively limited access
to public transport and the need to drive higher mileages, but also to differ-
ences in energy efficiency of the primary dwellings. Disentangling such
drivers is however beyond the scope of the current exercise, and would
require access to data at a more granular level.

— Senior households tend to experience milder purchasing power losses than
low-income and rural households, in particular in Italy and in the United
States.

FIGURE 6

Purchasing power losses from energy price increases: low-income, rural, senior
households (%)
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Note: The chart shows the change in purchasing power between August 2021 and August 2022.
How to read: in Denmark, households living in rural areas experienced a 6% decline in pur-
chasing power, low-income households a 5.3% decline in purchasing power and senior house-
holds a 5% decline in purchasing power following changes in energy prices between August
2021 and August 2022.

Source: National HBS and CPI. See annex.

4 GRANULAR ANALYSIS OF NON-ENERGY-NON-FOOD PRICE INFLATION

The evidence in the baseline analysis is that inflation is regressive because energy
and food price inflation is strongly regressive, while non-energy non-food price
inflation tends to be progressive, thus somewhat mitigating (but not offsetting) the



effect of rising energy and food prices. Such evidence is obtained by computing 4 4 3
the average change in prices on food, energy, and “non-food non-energy” items,

each weighted by the respective share on household expenditures. Given the

importance of non-energy non-food purchasing power effects, an important ques-

tion is what drives them.

A granular analysis, giving illustrative insights, is possible for France, Germany, 2 é a8
Italy and the United Kingdom, because of the collection of more granular data.' c 2 g
IS =

Detailed HBS and CPI data are combined to compute the compensating variation
(CV) for each of the COICOP-99 one-digit expenditure categories, net of food
(COICOP-99 category 1) and energy (COICOP-9 categories 4.5 and 7.2.2) expen-
ditures. The sum of the resulting CVs is equal to the average of the change in
prices of each one-digit category, weighted by the respective expenditure shares
(exact formulas in the annex). The sum corresponds to the CV of the category
“Other” in figure 4, up to a small approximation margin. Performing this exercise
for each income bracket sheds light on the distributional effects of changes in
major non-food non-energy price items. The results are presented in figure 7 and
summarised below.

Average household effects (figure 7, panel A)

— Rising prices of recreation and restaurants and of non-energy categories of
transport goods and services (e.g., buying a car or an airline ticket) are major
drivers of purchasing power losses for the average household across the
sample of countries considered.
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— Rising prices of non-energy housing (i.e., mostly actual and, in some coun-
tries, imputed rentals) have a significant effect in Germany and, to a lesser
extent, the United Kingdom. Rising prices of housing furniture add to pur-
chasing power losses for the average household.

Distributional effects (figure 7, panel B)

— The effect of rising prices of recreation, restaurants, furnishing and non-
energy transport is progressive, i.e., the price increase affects higher income
households more than lower income ones.

— The progressivity of non-energy transport price inflation is particularly
marked for Germany. This reflects the significantly large share of expendi-
tures on non-energy transport, especially on the purchase of vehicles, among

German high-income households (over three times that of low-income
households).

13 Major methodological and data-driven obstacles, which are even more constraining in a cross-country per-
spective, precluded an examination of these, in particular, cross-country differences in consumer items classi-
fication: while most countries rely on the COICOP-99 classification (UN, 2000), Japan and the United States
adopt a different classification, raising complex mapping issues. In addition, cross-country and within-coun-
try differences in the treatment of housing expenditure and prices: some countries cover only actual rentals in
HBS data (e.g. France), while others cover both actual and imputed rentals (e.g. Germany). In addition, a few
countries include imputed rentals in HBS but not in CPI data. This is the case for Italy and the United Kingdom.
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— Non-energy housing price inflation is regressive i.e., affecting low more than
high-income households, but the purchasing power difference between high-
and low-income households is minor relative to all other spending catego-
ries; and furnishing also has a progressive effect.'

FIGURE 7
Non-energy non-food price inflation tends to affect high- more than low-income
households

Panel A. Purchasing power changes from non-energy non-food price inflation
for the average household (%)
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Note: For Germany, “Housing” includes imputed rental costs. See annex for details.
Source: National HBS and CPI. See annex.

14 Such housing effects should be interpreted with caution, owing to cross-country differences in the cover-
age and measurement of owner-occupied housing costs (imputed rentals), as already mentioned. For instance,
among the countries covered, Germany is the only country for which the data and thus the analysis include
imputed rentals.



One key implication of this analysis is the potential importance of improving the
consistency, granularity, and timeliness of the data, as a basis for research and all
the more for policymaking. Reliable timely information on consumption patterns
would allow to quantify the reactions of demand to price shifts and expectations.
At the moment, detailed data by consumption category is published with a lag. For
example, at the time of the analysis, in 2022, the latest harmonized HBS data
released by Eurostat was for 2015.

5 POLICY DISCUSSION

As outlined above, a quantification of the impact on household purchasing power
of the price and income based support measures adopted by governments is
beyond the scope of this paper. Nonetheless, the results showcase the stark hetero-
geneity in the exposure of different categories of households to food and energy
price shocks. Such heterogeneity in turn suggests the use of targeted support
measures. Well-designed income support can limit the burden on government
budgets as they preserve price signals for energy savings while providing a finan-
cial lifeline to those who need it the most and, in the longer run, improve resil-
ience to price swings while also facilitating a just transition towards a greener
economy (OECD, 2022). With respect to effective targeting, our results under-
score the need to consider further factors of vulnerability beyond income, not-
withstanding the likely correlation among the different factors. One important
dimension in this respect may be the area of residence and in particular whether it
is rural, as shown in this paper. Yet targeting households living in rural areas is
also likely to be crude, as e.g., affluent retirees in the countryside are less vulner-
able to rising energy prices than younger people looking for a job in rural areas.
Furthermore, other dimensions of vulnerability that could not be covered in the
current analysis would also need to be considered, such as housing quality (e.g.,
energy efficiency) and access to infrastructure (e.g., public transport). The impli-
cation is that effective targeting may be logistically and politically complicated
and require detailed and timely data on consumption patterns.

Disclosure statement
The authors have no potential conflict of interest to report.
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ANNEX

INFORMATION ON DATA SOURCES

The two main data sources used in the analysis are the national Household Budget
Surveys (HBS) and the Consumer Price Indexes (CPI) databases. While the CPI’s
are typically computed on the basis of HBS data, often combined with National
Accounts data, important differences exist in the underlying concepts, the meth-
odology, and the statistical coverage of HBS and CPI. For example, for most
countries, the CPI does not include owner occupied housing costs (i.e. imputed
rents), while those can be included in HBS.

Tables Al and A2 provide further details on the sources and methodology of CPI
and HBS data.

TABLE Al

CPI data

Country Data source for CPI Treatment of housing
CZE OECD CPI Actual rents

OECD CPI for the baseline. Destatis CPI by COICOP 2-5- Actual and imputed

DEU digit hierarchy. Table 61111-0004 for the granular extension. rents

DNK OECD CPI Actual rents
ESP OECD CPI Actual rents
FRA OECD CPI for the baseline. Insee CPI by COICOP 2-5-digit Actual rents

hierarchy for the granular extension.

OECD CFPI for the baseline. ISTAT Harmonized index
ITA . . Actual rents
of consumer prices for the granular extension.

JPN Statistics Bureau of Japan Actual rents

Actual and imputed
rents

MEX OECD CPI

OECD CPI for the baseline. ONS Harmonized index
GBR . . Actual rents
of consumer prices for the granular extension.

Actual and imputed
rents

USA Bureau of Labour Statistics

Source: National Statistical Offices and OECD Database on Consumer Price Indices.

Table A2 shows that for most countries the categories of expenditures used for
HBS data follow the COICOP-98 classification (United Nations Department of
Economic and Social Affairs 2000). Japan and the USA represent an exception, as
they use their own classifications. The energy component of transportation costs
is “Fuels and lubricants for personal transport equipment” (COICOP1998 07.2.2)
but needs to be proxied with “Operating of personal transport equipment of pri-
vate transports” (COICOP1998 07.2) for Denmark, Spain, and Mexico.



TABLE A2
HBS data 44 9

HBS Energy consumption Treatment
Country year HBS data sources categories (COICOP codes) of housing
Czech Statistical Office
CZE 2020  — Household Budget 04.5+07.2.2 Actual rents -
Survey Eg@
Actual and imputed f % 2
Destatis — Laufende rents. Housing does % s g
Wirtschaftsrechnungen Housing energy (“Energic”) not include the g -
DEU 2020  Einkommen Einnamhen 0700 category “Water
und Ausgaben privater - supply, misc.
Haushalte services related to

the dwelling”

Statistics Denmark —
DNK 2020  Household Budget
Survey

04.5 + 07.2 (data for 07.2.2

. Actual rents
not available) B

National Institute

ESP 2020  of Statistics — Household
Budget Survey
National Institute

FRA 2017 OfSutisticsand Economic o 5, 5 5 Actual rents
Studies — Enquete Budget
de Famille

04.5 + 07.2 (data for 07.2.2

. Actual rents
not available) u

National Institute

ITA 2020  of Statistics — Indagine ~ 04.5+07.2.2 Actual and imputed
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.. t:
sulle spese delle famiglie rents
Statistics Bureau of goletzf :}?:rrgeys,g :}EE dlilrglht
JPN 2020  Japan— Family Income 8 £ Actual rents
. Water and sewerage
and Expenditure Survey .
charges”)
Housing energy
(“Electricidad y
INEGI — Encuesta "Cf(;:rllt;uztrltzlz;e)rand Actual and imputed
MEX 2020  Nacional de Ingresos y “ port &y P
(“Refacciones, partes, rents

Gastos de los Hogares . .
accesorios, mantenimiento,

combustibles y servicio para
vehiculos™)

Housing energy (“Electricity,
gas and other fuels”) and
transport energy (“Petrol,

Office for National

GBR 2020  Statistics — Living Cost Actual rents

and Food Survey diesel and other motor 0il”)
Housing energy (“Utilities,
fuels, and public services”
Bureau of Labour excluding “Telephone .
USA 2020  Statistics — Consumer services” and “Water and Actual and imputed
. . - rents
Expenditure Survey other public services”) and

Transport energy (“Gasoline,

other fuels, and motor 0il”)
Note: All countries follow the COICOP classification, except for US and Japan which follow
a national classification. Mexico follows the COICOP classification except that Food not con-
sumed at home (COICOP11) and alcoholic beverages (COICOP 2) are included in the category
“Food” (COICOPI).

Source: National Statistical Offices.
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ANALYTICAL APPROACH FOR ASSESSING THE IMPACT OF PRICE
CHANGES ON CONSUMERS

When assessing the impact of price shocks on consumers, the literature essentially
relies on one of two alternative approaches. The first approach is to compute a CPI
index of inflation for each household, where a household’s expenditure shares are
used as CPI weights (INSEE, 2022b; McGranahan and Paulson, 2006; Jaravel,
2019). The second approach, favoured in the present analysis because it is theo-
retically founded and interpretable from a welfare perspective, relies on the com-
pensated variation (CV) framework:

i dp i dp,
Z/qkpk x—k qukpk x =+
v, i P P ,_dp,
[ - = ZSC;{ X—
C C C P "

i i i

where C, refers to the total expenditure of the household i; p, and g, refer to the

. . L . d
price and quantity of the consumption item £, respectively; Pk refers to the per-

centage variation in prices of the item k; and sc, refers to tthexpenditures spent
on category k as a share of the total expenditure. The CV framework was devel-
oped by Deaton (1989) to measure the impact of price changes on consumers’
welfare. This approach has been widely used in the literature: recently by the IMF
to assess the effect of surging energy prices on European households’ cost-of-liv-
ing (Ari et al., 2022) and similarly but on smaller scale by Bruegel (Claeys and
Guetta-Jeanrenaud, 2022); by the OECD to assess the effect of trade policy-driven
price changes on consumers’ purchasing power (Luu et al., 2020).

The main analysis in the paper is based on three consumption categories: food,
energy, and other (all goods and services excluding food and energy) and applied
to all households and to various household groups, defined and aggregated based
on relevant socioeconomic characteristics such as income. The total CV for house-
hold group i is hence computed as:

CV: _ Sc,- % dpFood i SCi % dpEnergv + C[ x det/wr
Energy Other

i pFaad pEnergy Other

where sc, indicates the share of expenditures spent by household group i on cate-

gory k, and ﬁthe percentage variation in prices for this category.
Py

For France, Germany, Italy, and UK, the paper is extended with a granular analy-
sis at the COICOP-1-digit level. This requires one to properly separate the energy
components from COICOP categories 4 (Housing, containing category 4.5 “Elec-
tricity, gas and other fuels”) and 7 (Transports, containing category 7.2.2 “Fuel
and lubricants”). In order to achieve this, the analysis exploits CPI and HBS data
at the 3-digit COICOP level and applies the following formula:



corcor12 d
iy ap
v, = 2 scp % Tk
k=COICOP! Py

where the contributions for non-energy COICOP 4 and COICOP 7 are computed as:

cv — 5 y apcoicors rsc y APcoicoras tsc % AP coicoraa
i,corcors = SCcorcopa. coicoPa3 coicoraa
Pcoicora. Pcoicoras Pcoicoraa
and
cv — g xdeOICOP7.1 ¢ x AP coicorran
i,coicorr = SCcoicorr.1 coIcor.2.1
Pcorcorr.1 Pcoicorra.
+sc w AP corcorras +sc « AP corcorraa
CoICOP123 corcor1.2.4
coicor123 Pcoicorr2.4

scl x dpcoicorrs
+ SCcorcorr3
Pcoicor13

For Italy an additional adjustment is necessary, because imputed rents are included
among the expenditure categories in HBS data, but not among price categories in
CPI data (see tables 1 and 2). To ensure internal consistency, the expenditure
shares of all other categories in Italy are therefore first re-scaled so that their total
(excluding imputed rents) sums to 100%. The rescaled shares are then multiplied
by the corresponding price index, according to the formulas above. A minor
adjustment is required for Germany: the category “Water supply, misc. services
rel. to the dwelling” has to be excluded, as it is not recorded in HBS data.

DEFINITION OF SOCIO-ECONOMIC GROUPS

Table A3 reports details concerning the country-specific definitions of the income
brackets used for the analysis. Whenever possible, the analysis is carried out at the
quintile-of-income level. When such categorization is not available, the analysis
is carried out according to the original definition of income groups by the statisti-
cal department releasing HBS data.
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TABLE A3

Income

Country Income definition

Income categories

CZE Net money income per person Quintiles
Up to 1,300 euro, From 1,300 to 1,700
. euro, From 1,700 to 2,600 euro, From
DEU Net monthly household income 2,600 to 3,600 euro, From 3,600 to 5,000
euro, 5,000 euro or more
Up to 250,000 DKK, From 250,000 to
. 449,999 DKK, From 450,000 to 699,999
DNK Household annual total income DKK. From 700,000 to 999,999 DKK.
1,000,000 DKK or more
Up to 499 euro, From 500 to 999 euro,
From 1,000 to 1,499 euro, From 1,500
ESP Monthly net household income to 1,999 euro, From 2,000 to 2,499 euro,
From 2,500 to 2,999 euro, From 3,000
to 4,999 euro, 5,000 euro or more
FRA Equivalized household disposable income  Deciles
ITA Income proxied by education Low'er secondag, Upper secondary,
Tertiary education
JPN Annual household income Quintiles
MEX Quarterly total household income Deciles
GBR Equivalized household disposable income Deciles
Income before taxes, defined as the
USA combined income of all consumer unit Quintiles

members (14 years of age or over) during
the 12 months preceding the interview

Source: National Statistical Offices.

Table A4 reports the country-specific definitions of areas of residence.

TABLE A4
Place of residence

Definition basis for rural

Country and metropolitan areas Rural Metropolitan
CZE Number of inhabitants Less than 1,999 inhabitants More .than 50,000
inhabitants
Population density &
DNK Eurostat regional Nordjylland Hovedstaden
classification
ESP Number of inhabitants Less than 10,000 inhabitants 100,000 or more inhabitants
FRA H.\ISEE-HBS classification Rural Paris complex
directly available
Other municipalities up to
ISTAT-HBS classification 50,000 inhab. (different .
ITA K . . Metropolitan area — centre
directly available from metropolitan area
suburbs)
Statistics Bureau of Japan Small cities. towns and
JPN classification directly . ’ Major cities
. villages
available
Population density and
GBR Eurostat regional North-East London
classification
USA BLS-CEX classification Rural Central city

directly available

Source: National Statistical Olffices.
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Table A5 reports the country-specific definitions of age groups.

TABLE AS
Age
Country Age definition Senior Prime-age
CZE Labour market status Pensioner Employed T
as a proxy for age 2
DEU Age of the houschold head 65 to 69 years old 35 to 44 years old g
or reference person
DNK Age of the household head 60 to 74 years old 35 to 44 years old
ESP Age of the household head 65 and over 35 to 44 years old
FRA Age of the household head 65 to 74 years old 35 to 44 years old —_—
ITA Labour market status Retired Employed
as a proxy for age
JPN Age of the household head 65 and over 30 to 39 years old
GBR Age of the household head 65 to 74 years old 30 to 49 years old
USA Age of the household head 65 to 74 years old 35 to 44 years old

Source: National Statistical Office.

SHIFTS IN CONSUMPTION SHARES DURING COVID-19

This section compares 2019 and 2020 consumption shares for 1-digit COICOP
categories of high-income and low-income groups by country, for the countries
for which data are available to perform this exercise. The definition for high-
income and low-income categories can be found in table A3.
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TABLE A6
Czech Republic, income (%)
2019 2020
Description Low High Delta Low High Delta
Food and non- 20.09 16.58 3.51 22.57 17.53 5.04
alcoholic drinks
Alcoholic drink, 2.72 281 -0.09 3.06 3.01 0.05
tobacco and narcotics
Clothing and footwear 4.59 5.18 -0.59 4.73 4.89 -0.16
Housing, fuel and power 25.00 22.20 2.80 25.10 22.72 2.38
of which Electricity, 11.20 9.95 1.25 9.89 9.17 0.72
gas and other fuels
Household goods and 5.82 6.57 0.75 570 8.34 2.65
services
Health 2.43 2.74 -0.31 2.76 2.81 -0.05
Transport 10.23 11.55 -1.33 9.31 11.49 -2.18
of which Fuels and
lubricants for personal 4.46 4.76 -0.30 3.99 3.96 0.04
transport equipment
Communication 4.50 421 0.29 4.75 4.14 0.61
Recreation and culture 9.97 11.00 -1.03 9.04 9.78 -0.73
Education 1.53 1.25 0.28 1.15 0.69 0.45
Restaurants and hotels 7.00 7.25 -0.25 5.34 6.65 -1.31
Miscellaneous goods 6.12 8.65 2.53 6.50 7.95 -1.45

and services
Source: Czech Statistical Office.
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TABLE A7
Denmark, income (%)

2019 2020
Description Low High Delta Low High Delta
Food and non- 12.18 11.14 1.05 1237 11.53 0.84
alcoholic drinks
Alcoholic drink, 2.66 1.84 0.82 2.84 1.97 0.87
tobacco and narcotics
Clothing and footwear 3.54 4.05 -0.51 4.38 3.42 0.95
Housing, fucl 42.14 29.22 12.92 4323 28.75 14.48
and power
of which Electricity, ) ¢ 5.54 5.10 9.61 4.95 4.66
gas and other fuels
Household goods and 4.13 532 -1.18 457 6.06 -1.49
services
Health 3.04 2.06 0.98 3.08 2.28 0.81
Transport 8.33 16.05 -7.72 7.22 17.57 -10.35
of which Operation
of personal transport 3.75 7.80 -4.05 343 7.80 -4.37
equipment
Communication 2.90 2.07 0.83 3.32 2.10 1.22
Recreation and culture 8.48 10.80 -2.33 7.83 10.48 -2.65
Education 0.57 0.95 -0.38 0.61 0.84 -0.22
Restaurants and hotels 5.32 7.35 -2.03 3.95 5.48 -1.53
Miscellaneous goods 6.71 9.15 244 6.61 9.52 2.92
and services
Source: Statistics Denmark.
TABLE A8
Italy, income (%)
2019 2020
Description Low High Delta Low High Delta
Food and non- 20.22 13.69 6.53 2237 15.98 6.39
alcoholic drinks
Alcoholic drink, 2.19 1.37 0.82 2.20 1.56 0.65
tobacco and narcotics
Clothing and footwear 4.27 5.04 -0.77 3.72 4.41 -0.69
Housing, fucl and 3434 3465 030 3719 3866 -1.46
power
of which Electricity, 5.00 3.38 171 5.22 3.59 1.63
gas and other fuels
Household goods and 4.00 481 0.81 4.11 5.03 0.92
services
Health 4.61 4.12 0.49 4.53 4.21 0.32
Transport 11.65 12.00 -0.35 9.63 9.46 0.17
of which Fuels and
lubricants for 5.57 435 122 474 3.40 134
personal transport
equipment
Communication 2.54 1.96 0.58 2.55 2.06 0.50
Recreation and culture 4.32 6.20 -1.88 3.54 5.11 -1.57




2019 2020 4 5 5
Description Low High Delta Low High Delta
Education 0.45 1.05 -0.59 0.41 1.01 -0.60
Restaurants and hotels 4.24 6.87 -2.63 2.88 4.43 -1.55 —_—
Miscellaneous goods
and services

7.16 8.26 -1.10 6.87 8.09 -1.22

Note: High-income and low-income categories are proxied by high-education and low-education.

Source: ISTAT. 2
TABLE A9 -
Japan, income (%)
2019 2020 I
Description Low High Delta Low High Delta
Food 28.28 22.85 543 28.66 24.94 3.72 ch o
Housing 20.30 10.87 9.43 20.94 12.01 8.93 258
of which Fuel & light 8.23 4.47 3.76 8.21 4.78 3.43 E g 2
. RS
Furniture & household 3.73 3.65 0.08 4.20 4.44 023 £8¢
utensils c? o
Clothing & footwear 2.82 445 -1.64 2.42 4.01 -1.59 i § ;
Medical care 5.74 4.05 1.69 5.80 441 1.39 z223
Transportation % 5 >5>
portation 10.99 15.57 -4.59 10.69 14.72 -4.03 Y
& communication =0z
Education 0.27 6.08 -5.80 0.30 5.83 -5.53 2 E %:
Culture & recreation 9.61 11.15 -1.54 8.82 9.50 -0.68 Z % E
- g=e
Other consumption 18.27 21.33 -3.06 18.16 20.15 -1.98 g
expenditures z

Note: The category “Fuel & light” originally also comprehended water charges (Fuel, light &
water charges), however for comparability reasons with the other countries the contribution of
water charges is not considered. Likewise, the category “Fuel, light & water charges” is treated
as a subcategory of “Housing” despite being a separate category according to the classification
of the Statistics Bureau of Japan.

Source: Statistics Bureau of Japan.

TABLE A10
Mexico, income (%)
2019 2020
Description Low High Delta Low High Delta
Food and non- 45.12 15.35 29.76 46.15 22.19 23.96
alcoholic drinks
Alcoholic drink, 0.20 0.17 0.03 0.19 0.18 0.02
tobacco and narcotics
Clothing and footwear 3.0l 4.90 -1.28 222 3.44 -1.22
Housing, fucl 10.20 8.58 1.62 12.69 9.79 2.90
and power
of which Electricity, 5.58 3.14 2.44 5.80 4.06 1.74
gas and other fuels
Household goods and 6.58 7.05 0.47 6.45 7.88 -1.43
services
Health 2.60 3.09 2049 4.17 5.08 091

Transport 9.96 17.58 -7.62 8.20 14.79 -6.59
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2019 2020
Description Low High Delta Low High Delta
of which Fuels and
lubricants for personal 2.25 9.56 -7.31 2.65 8.91 -6.26
transport equipment
Communication 2.34 4.70 -2.36 3.58 5.51 -1.93
Recreation and culture 1.47 5.90 -4.42 1.19 2.37 -1.18
Education 4.35 11.07 -6.72 2.43 9.79 -7.36
Restaurants and hotels 4.64 9.88 -5.24 3.86 6.11 -2.25
Miscellaneous goods 7.45 7.49 -0.04 7.62 8.23 0.61
and services
Other expenditure 1.46 424 278 123 463 3.40
items
Note: 2019 not available.
Source: National Institute of Statistics and Geography.
TABLE A1l
Spain, income (%)
2019 2020
Description Low High Delta Low High Delta
Food and non- 17.17 10.37 6.80 19.95 13.28 6.67
alcoholic drinks
Alcoholic drink, 2.60 125 135 2.17 1.29 0.88
tobacco and narcotics
Clothing and footwear 3.20 5.14 -1.94 2.01 4.16 -2.15
Housing, fuel 45.80 27.36 16.13 48.80 32.02 14.49
and power
of which Electricity, 5.20 2.89 231 5.51 3.2 229
gas and other fuels
Household goods 2.99 6.41 342 2.83 6.62 3.79
and services
Health 2.07 3.23 -1.16 2.66 3.15 -0.49
Transport 6.03 13.90 -6.31 5.00 10.81 -4.79
of which Operation
of personal transport 4.85 6.41 -1.56 4.27 5.29 -1.02
equipment
Communication 3.50 2.28 1.22 4.00 2.69 1.31
Recreation and culture 2.65 6.62 -3.97 1.91 4.51 -2.60
Education n.a 3.52 n.a n.a 4.42 n.a
Restaurants and hotels 4.23 12.30 -8.07 1.79 9.06 -7.27
Miscellaneous goods 6.42 7.45 -1.03 5.51 7.88 237

and services

Note: Data on education spending share not available for low-income households.

Source: National Institute of Statistics.



TABLE A12
United Kingdom, income (%) 457

2019 2020
Description Low High Delta Low High) Delta
Food and non- 13.90 7.20 6.70 15.00 7.40 7.60
alcoholic drinks
Alcoholic drink, 3.40 1.70 1.70 320 1.70 1.50 8¢
tobacco and narcotics R
Clothing and footwear 4.20 3.80 0.40 4.20 3.90 0.30 §
Housing, fucl 21.90 9.20 1270 21.70 10.40 11.30 -
and power
of which Electricity, 7.30 2.80 450 7.60 2.70 4.90
gas and other fuels I
Houschold goods 6.30 9.00 2.70 5.40 6.50 -1.10
and services
Health 1.20 1.20 0.00 0.90 1.60 -0.70 22
Transport 11.20 15.40 -4.20 10.10 14.50 -4.40 % [ 5
of which Operation 5 % g_
of personal transport 3.20 3.10 0.10 3.40 2.70 0.70 E g
equipment Y
Communication 4.20 2.50 1.70 4.50 2.60 1.90 g 2 >
5068
Recreation and culture 9.80 13.50 -3.70 10.70 14.00 -3.30 S:ZEg
Gz 5
Education 0.40 2.00 -1.60 n.a 1.40 n.a 2z 2
Lz
Restaurants and hotels 6.80 9.90 -3.10 7.40 10.00 -2.60 % é Z
z
. Q m Q
Miscellancous goods 6.50 7.70 -1.20 6.60 7.90 -1.30 z8¢
and services g
; 3
Other expenditure 10.10 16.90 -6.80 10.20 18.20 -8.00 2

items

Note: Data on education spending share not available for low-income households in 2020.

Source: Office for National Statistics.

TABLE A13
United States, income (%)
2019 2020
Description Low High Delta Low High Delta
Food at home 9.73 5.86 3.87 10.79 6.81 3.98
Alcoholic beverages 1.77 1.20 0.57 1.50 1.19 031
and tobacco
Apparel and services 2.85 2.94 -0.08 2.65 2.46 0.20
Housing 36.93 26.36 10.57 39.65 27.59 12.05
of which Utilities 4.80 227 2.53 5.26 238 2.88
and fuels
Household furnishings 3.29 3.50 2021 3.23 4.32 -1.08
and equipment
Healthcare 9.96 6.92 3.04 9.66 6.91 2.75
Transport 15.98 15.77 0.21 15.19 14.63 0.56
of which Gasoline,
other fuels, 3.48 2.63 0.85 2.84 1.91 0.93
and motor oil
Personal care products 127 1.16 0.11 1.05 1.02 0.03

and services
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2019 2020

Description Low High Delta Low High Delta
fséeg:;ggegm 4.08 5.74 166 439 535 -0.96
Food away from home 5.62 5.64 -0.03 3.48 3.85 -0.37
Education 2.68 3.35 -0.67 2.22 3.09 -0.88
Miscellaneous 1.43 1.38 0.05 1.46 1.37 0.09
zs;sgzzl;‘;;‘rame 2.16 1634 -14.18 2.12 1737 -1525
Cash contribution

and personal insurance 2.26 3.83 -1.57 2.61 4.05 -1.43

and pensions

Note: The category “Utilities and fuels” originally comprehended also Telephone services and
Water and other public services (Utilities, fuels, and public services), however for comparability
reasons with the other countries the contribution of water charges is not considered. Likewise,
the category “Household furnishing and equipment” which would be a subcategory of Housing
is treated as a separate category.

Source: Bureau of Labour Statistics.

ADDITIONAL COUNTRY-BY-COUNTRY DESCRIPTIVE MATERIAL

AND RESULTS

This section contains additional country-by-country results on the expenditure
shares and the inflation-driven purchasing power losses across income groups,
where the definition of income categories can be found in table A3.'* Specifically,
five expenditure categories are considered in figure Al: Energy, Food, Transport,
Housing, Recreation and Accommodation, and Other. In figure A2, showing the
changes in purchasing power across income groups, the categories considered are:
Food, Energy, Other (non-food, non-energy) and Total.

15 Detailed materials and results by area of residence and age groups are available upon request.



FIGURE A1

Country-by-country expenditure shares across income groups (%)
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Country-by-country purchasing power losses across income groups (%)

FIGURE A2
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