de la Banque de France = 259/1

Monitoring food price changes in the euro area in real time
Lessons from the 2022-24 period

Households closely monitor food prices as they are part of their daily purchases. Driven by a sharp rise in
commodity prices in 2021, food prices increased strongly between early 2022 and early 2023, before
stabilising in 2023 and 2024. In order to analyse this development as closely as possible, the European
Central Bank has developed a web-scraping tool that collects every day several thousand prices set by a
number of supermarkets in the euro area and published on the Internet. This article draws some lessons on
food price adjustments. During the inflationary wave, price increases were more frequent than usual, but
their size remained unchanged. Since mid-2023, price adjustments have normalised, with an equal
proportion of increases and decreases.
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Source: European Central Bank (Daily Price Data Price-setting Microdata
Analysis Network — DPD PRISMA); authors’ calculations.

Key: During periods of high inflation, 8.6% of prices change in a given
week on average, of which 5.6% increase and 3% decrease.

Note: The proportion of price changes is calculated, over a given week,
as the ratio between the number of products whose price changes and
the total number of products for which a price is observed.

1 BANQUEDEFRANCE

EUROSYSTEME



JULY=AUGUST 2025
259/1

Bulletin

de la Banque de France

Consumer price inflation in the euro area rose
sharply at the end of 2021, peaking at over 10% in
October 2022 compared with October 2021, before
gradually declining and seftling at just over 2% in 2024.
Households were particularly affected by this pronounced
rise in prices as it concerned everyday purchases such
as petrol in 2021 and 2022, and then food products
between 2022 and 2023 (see Aldama et al., 2024,
and Bignon and Gautier, 2025). In the case of food
prices, international commodity prices posted a rapid
and sharp rise in 2021, which was gradually passed
on to producer prices and then to consumer prices
(see Chart 1 and also Perrot et al., 2022). As a result,
in early 2023, the year-on-year increase in food prices
in the euro area peaked at close to 18% (compared
with less than 2% on an annual average over the past
25 years). As international prices eased, food prices
then stabilised in 2023, with their year-on-year increase
remaining at 1.5% at the end of 2024.

In order to monitor food price changes as closely as
possible, the European Central Bank (ECB), in conjunction
with the central banks of the Eurosystem, has set up a
“Daily Price Dataset (DPD)” tool that collects thousands

(1 Food inflation in the euro area between 2019 and 2024
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Sources: European Central Bank and French National Institute of
Statistics and Economic Studies (INSEE); authors’ calculations.
Note: The producer and wholesale price index for agricultural
products includes cereals, oils, meat and dairy products. Changes
in international commodity prices are calculated as the average of
changes in infernational price indices for oilseeds, cereals, meat
and sugar.

of prices every day in supermarkets in the euro area
using web scraping techniques. Thanks to this tool, which
was launched in April 2022, the ECB has been able to
collect several million prices for close to 100,000 food
products commonly sold in a number of supermarkets in
the four largest economies of the euro area (Germany,
France, Italy, and Spain).

Monitoring food prices in real time is useful for analysing
inflation in several ways. Not only are food prices closely
monitored by households, but food accounts for close
to 20% of household consumption in the euro area,
and changes in food prices can contribute significantly
to overall inflation. In addition, food prices are largely
dependent on agricultural commodity prices, which
can fluctuate sharply from month to month and whose
impact on consumer prices is not easy to forecast. Finally,
granular daily price data provide insight into how food
prices are adjusted: how many prices are changed each
day, how many prices increase or decrease over a given
period and, more broadly, how an economic shock is
passed on to inflation.

This article covers the period from April 2022 to
December 2024. This period provides lessons on how
prices adjusted when food prices rose particularly sharply
(between 2022 and early 2023 food prices increased
by an average of 1% per month) and then when food
prices stabilised, rising by only 0.1% per month on
average from mid-2023 onwards:

® Each week, in the four largest economies of the euro
area and over the 2022-24 period, around 10% of
food prices changed in the online supermarkets in
the sample. Excluding temporary changes such as
promotions, only 6% of prices changed during a
typical week, with prices being changed on average
three times a year.

® Among the price changes, slightly more than half
were price increases, which also implies that around
45% of price changes were decreases. When prices
changed, in absolute terms, the average size of the
increase or decrease was close to 15%.
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* Following the increase in commodity prices, price
changes were more frequent than usual and the share
of price increases in price changes rose particularly
sharply. At the same time, the size of price increases
or decreases — taken separately — remained broadly
unchanged on average. Overall, the higher share
of price increases in price changes contributed
significantly to food price inflation in 2022-23.

1 A new Eurosystem initiative to monitor
food prices in real time

Households are increasingly shopping online. According
to the French National Institute of Statistics and Economic
Studies (INSEE), the proportion of households in France
that reported having made at least one online purchase
in the last three months rose from 29% in 2009 to 63%
in 2024. These purchases mainly concern clothing,
transport, and holiday accommodation, but also food (see
“Achats, ventes et échanges sur Internet”, Insee, 2019).
In response to these new consumer habits, statistical
institutes and central banks have adapted their tools for
measuring and analysing inflation in order to continue
to monitor price changes for purchases actually made
by households. The growth in online shopping has also
led to greater availability of data on the prices charged
by different retailers and has made it possible to collect
prices in a more centralised manner using price scraping
tools (see Box 1 below).

In this context, the European Central Bank, together with
the national central banks of the Eurosystem, including
the Banque de France, launched the Daily Price Dataset
(DPD). The aim of this project is to collect prices from
supermarket websites in several euro area countries in
order fo gain a better understanding of retailers’ price
adjustment behaviour. To this end, an IT infrastructure for
collecting price data through price scraping was set up at
the ECB." Price collection began in 2022 and, since then,

the DPD project has built up a database containing more
than 60 million daily price observations, corresponding
to close to 100,000 individual products, with an average
of around 10,000 products per supermarket in each
of the four main euro area economies (see Table 1).
The database used mainly contains food products.

In addition to prices, it contains a detailed description of
the products. This makes it possible to identify products
over time and fo calculate price changes for each product
from one week to the next.

The data collected requires statistical processing before
it can be analysed. In particular, based on the product
description, machine learning techniques — adapted to
different languages — are used to identify the product family
to which the monitored product belongs (e.g., “pasta” for
a packet of spaghetti from a given brand) and thus classify
the products according to the price index classification.

Tl Size of price data samples collected on the Internet,
from April 2022 to December 2024

(number of retailers and products in units, number of price
observations in millions)

Number of  Number of Number
retailers products of price
observations

Euro area 10 106,622 62.7
Germany 3 42,952 19.6
Metropolitan France 3 25,441 17.1
ltaly 1 11,634 8.9
Spain 3 26,595 17.1

Source: European Central Bank (Daily Price Data Price-setting
Microdata Analysis Network — DPD PRISMA)); authors’ calculations.
Notes: Price data are collected online for several retailers by
simulating purchases in different towns within a country.

“Retailer”: an online retailer’s store located in a given fown.
Products available for less than 200 consecutive days are
excluded. “Euro area”: sum of the results obtained for Germany,
France, ltaly, and Spain.

1 Data collection complies with strict ethical standards. The targeted institutions are informed about web scraping, and the ECB has committed to these institutions
to ensure data confidentiality. Web scraping follows protocols that minimise the impact on website traffic. The anonymised data provided to Eurosystem
researchers ensures the anonymity of the institution and protects sensitive information.

2 The classification of products in the Classification of Individual Consumption by Purpose (COICOP) was conducted in collaboration between the ECB’s DPD
project and the BIS Innovation Hub of the Bank for International Settlements (Spectrum project). See also Leclair et al. (2019) for a description of INSEE’s

experience with supermarket checkout data.
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BOX
What is price scraping?

This technique consists in automatically extracting data from web pages and then structuring them so that the infor-
mation collected can be monitored over time. For example, a retailer selling products online publishes their characteristics
and prices. Price scraping makes it possible to collect these data at regular intervals and therefore to analyse price
trends for the same product.

This price data collection technique has developed significantly in recent years with the following two objectives:

® The first was to improve the measurement of inflation by statistical institutes by collecting prices that more closely
reflect consumer purchasing patterns. Today, in addition to traditional price collection techniques that rely on field
surveyors, many statistical institutes around the world use web scraping to collect large volumes of price data and
use these online readings to construct price indices. This concerns a large array of goods and services, ranging
from clothing (Chessa and Griffioen, 2019) to transport services such as rail and air transport, as well as electronic
products, books and mobile phones. According to Eurostat (2020), at least 20 European countries use web scraping
techniques fo collect part of the price data used to measure inflation. In France, for example, the French National
Institute of Statistics and Economic Studies (INSEE) uses these techniques to collect the prices of rail services actually
paid by consumers (see Appendix 1).

* Beyond measurement issues, which mainly concern statistical institutes, the second objective of these web scraping
tools is to help better understand and predict consumer price trends. One of the first initiatives to collect large amounts
of price data on the infernet was launched in 2008 in the United States (Cavallo and Rigobon, 2016): the Billion
Prices Project (BPP) collected several million prices in more than fifty countries and analysed how prices varied
depending on whether products were sold online or in stores (Cavallo, 2017)." Other online data collection initiatives
are being carried out by central banks, particularly with a view to better forecasting inflation and its most volatile
components. For example, the Polish National Bank’s eCPI project (Macias et al., 2023) collects daily food prices
from several retailers in Poland in order fo forecast food price changes in real time and improve overall inflation forecasts.

1 See also Strasser et al. (2023) for an analysis of the euro area.

The database covers 55 categories of the “food
and non-alcoholic beverages” division in the price
index at the granular level (e.g., “01.1.1.1 Rice"),
which has 60 categories. These 55 categories cover
approximately 20% of household consumption in the
euro area. Another challenge is to identify whether a
price change is permanent or only temporary (e.g.,
during promotions). Temporary changes are identified

using filtering techniques that detect changes due to a
price decrease or increase, followed by a return of the
price to its initial level.?

Chart 2 shows a few examples of weekly price
trajectories for individual products in euro as collected
for a one-kilogram packet of rice, a dozen eggs, and
a one-litre bottle of olive oil.

3 A price change is considered temporary if the price falls or rises on a given date and then returns to the same level as before the fall or rise within a time

interval of less than three weeks.
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2 Understanding food price adjustments
in the euro area

These trajectories show that a price can remain constant
for several weeks and that price changes are infrequent
because changing a price is a potentially lengthy and
costly process for a refailer (searching information on
cost increases and competitors’ prices, communication
with customers, including catalog costs, for example).
A price may also remain unchanged because it is set by
contract between the supplier and the retailer for a specific
period. This may explain why a retailer does not change
its prices continuously and why an economic shock can
take several months to be passed on to prices. “What
proportion of prices change each week” and “how large
are the price changes2” are therefore two key questions
for characterising retailers’ price adjustment behaviour.

Each week, the price of 1in 10 food products changes
in the major euro area countries

Looking at all food prices collected between 2022
and 2024 in the four euro area countries, 1in 10 prices
changes on average every week. If temporary price
changes (such as those linked to promotions) are
excluded, this figure drops to an average of only 1
in 20, with prices remaining unchanged for around
four months (see Table 2).4 In other words, the price of
a food product will change on average three times a
year. By way of comparison, based on the monthly price
observations used to construct the price indices in the
euro area, Gautier et al. (2024) found that food prices
are the prices that change the most frequently (excluding
fuel prices), with an average price duration of less than
six months. In contrast, service prices change much less
frequently, less than once a year on average.

The differences are fairly limited among the four largest euro
area countries, where the proportion of products whose
prices change (including temporary promotions) is close
to 10%. Spain stands out with a slightly higher proportion
of 13%. However, it cannot be ruled out that the differences

(2 Examples of individual price trajectories

(prices in euro, weekly data)
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Source: European Central Bank (Daily Price Data Price-setting
Microdata Analysis Network — DPD PRISMA); authors’ calculations.
Note: Prices in euro observed for three individual products per
category of goods. Each product is sold in the same store in a
given euro area country and for purchases made by consumers in
a given town. On the x-axis, “2022-13" refers to the thirteenth
week of 2022.

4 Statistics are measured at the individual product level and then aggregated at the country level using the weights of the HICP product groupings. The “euro area”
aggregated results are then calculated as the average of these results obtained for the four main economies of the euro area (Germany, France, ltaly, and Spain).
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between countries also reflect differences between the
online retailers from which prices were collected.

The differences are much more pronounced when
comparing the average duration between two price
changes for different products from the same retailer.
For example, for almost a quarter of products, the
average duration between two price changes is less than
three months, while for another quarter it is more than
ten months (see Chart 3 below). Furthermore, it appears
that for a significant proportion of products, prices remain
unchanged for exactly six months or one year, which may
reflect the existence of contracts that revise prices on an
annual or biannual basis.

The average size of price increases is similar
to that of decreases

If we consider the size of price increases and decreases
separately, price changes are significant on average:
as prices are not changed continuously but in a staggered
manner, price changes reflect cumulative changes in
production and distribution costs over several weeks or even
several months. Thus, in absolute ferms, both price increases
and decreases are around 15%, slightly lower when

T2 Average weekly proportion of products whose prices change
(proportion in %, implicit duration in months)

temporary price changes (e.g. related to promotions) are
excluded, as these are often larger in scale (see Table 3).
Across countries, it is generally observed that when price
changes are slightly more frequent, their size is smaller.

While in absolute terms average price increases and
decreases are similar, the share of increases in price
changes is slightly higher than that of decreases (56%
compared with 44%). Thus, when considering all price
changes (increases and decreases taken together), prices
rise by 1.3% on average if temporary price changes are
included, and by 1.6% if they are excluded (see Table 3).
The proportions of increases and decreases are also
fairly similar to those observed for all consumer price
data over the same period (see Gautier et al., 2024).

The average price change over a week corresponds to
the share of prices that change multiplied by the average
size of the change. Each week, excluding temporary price
changes, only 1 in 20 prices changes on average, and
it increases by about 1.5%.6 This implies that, overall,
prices increase by slightly less than 0.1% on average
over a week. Cumulatively over a year, this represents
an increase of around 5%, which is roughly equivalent
to the average food inflation rate over the period.

Total price changes

Excluding temporary price changes

Proportion Implicit Proportion of Proportion Implicit Proportion of
of products whose duration increases among  of products whose duration increases among
prices change changes prices change changes
Euro area 9.8 2.3 56.3 6.0 4.0 58.5
Germany 7.9 2.8 59.7 4.6 4.8 62.5
France 8.7 2.6 52.2 5.5 4.0 52.9
Italy 9.6 2.3 57.3 4.8 4.6 60.7
Spain 13.1 1.7 55.8 9.0 2.5 57.9

Source: European Central Bank (Daily Price Data Price-setting Microdata Analysis Network — DPD PRISMA); authors’ calculations.

Notes: The proportion of price changes is calculated, over a given week, as the ratio of the number of products whose price changes to the
total number of products subject to price observations. The implicit duration is calculated as the inverse of the proportion and converted into
months. Percentage of increases: ratio of the number of positive non-zero price changes to the total number of non-zero price changes.
“Euro area”: average of the results obtained for Germany, France, Italy, and Spain. Temporary price changes are defined as cases where
the prices decrease or increase on a given date and then return to the same level as before the fall or rise less than three weeks later.

5 The implicit duration is calculated as the inverse of the weekly proportion of price changes and converted into months.

6 As 58.5% of price changes are increases (see Table 2), averaging 12.7% in value terms (see Table 3), and 41.5% of changes are decreases, averaging

-14.3% in value terms, the average price change is positive and around 1.5%.
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(3 Average duration between two price changes

(x-axis: number of months, y-axis: % of products)
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Source: European Central Bank (Daily Price Data Price-setting
Microdata Analysis Network — DPD PRISMA); authors’ calculations.
Note: The proportion of price changes is the ratio between the
number of times the price of a product changes (excluding
temporary changes) and the fotal number of price observations

for that product. Duration: the inverse of this proportion.

The distribution of durations is calculated from the durations
measured at the individual product level (e.g., a package

of pasta of a given brand sold in a given supermarket.

3 The inflationary episode affected price
adjustment patterns in the food sector

The 2022-24 period is characterised by a significant
change in the rate of food price inflation in the euro
area. According to Eurostat, between April 2022 and
March 2023, food prices rose by an average of 1% each
month, while between April 2023 and the end of 2024, the
monthly increase in prices was only 0.1%. This slowdown
may be due to either less frequent price changes, or to
smaller increases from 2023-24 compared to 2022-23.

T3 Average size of price changes
(%)

Prices changed slightly more often between 2022
and 2023 than between 2023 and 2024

Between 2022 and early 2023, 8.6% of prices
changed on average each week (excluding temporary
price changes). This proportion then dropped to 5.5%
between 2023 and the end of 2024 (see Chart 4). Given
the scale of the commodity price shock in 2021, not
adjusting prices and waiting was costly for distributors
as it generated higher losses than usual. Furthermore,
a large shock tends to be passed on more quickly
to prices (see Gautier et al., 2023). Between 2022
and 2023, the average duration between two price
changes was therefore shorter (two and a half months)
than between 2023 and 2024 (four months) when

commodity price shocks were smaller.”

Another major difference at the time of the upsurge in
inflation is that the proportion of increases rose sharply:
two-thirds of price changes were increases during the
inflationary episode, compared with only one in two
from mid-2023 onwards. This higher proportion of price
increases in 2022-23 reflects the more frequent rises in
commodity costs over the period.

The size of price increases and decreases remained the
same during the inflationary episode

Taken separately, price increases and decreases remained
of comparable size during the inflationary shock (around
15% in absolute terms). However, as there were relatively

Total price changes

Price change Price increase

Price decrease

Excluding temporary changes

Price change Price increase Price decrease

Euro area 1.3 14.9 -16.1 1.6 12.7 -1.3
Germany 2.6 17.2 -18.1 3.3 14.8 -16.0
France 0.4 14.7 -15.0 0.2 12.9 -13.7
ltaly 1.2 19.1 22.7 1.6 15.0 -19.2
Spain 1.0 8.5 -8.4 1.2 8.2 -8.2

Source: European Central Bank (Daily Price Data Price-setting Microdata Analysis Network — DPD PRISMA)); calculations by the authors.
Note: The average size of price changes is calculated as the average of non-zero price changes, including both increases and decreases.
The average size of increases (decreases) is calculated from positive (negative) non-zero price changes. “Euro area”: average of the results
for Germany, France, ltaly, and Spain. Temporary price changes are defined as cases where the prices decrease or increase on a given

date and then return to their initial level less than three weeks later.

7 See Gautier et al. (2025) for similar results for all consumer prices in the euro area.
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more price increases than usual, the average weekly
price change (increases and decreases taken together)
was much larger, reaching 4.1%, compared with 0.6%
between 2023 and 2024 (see Chart 5 below).

Overall, weekly food price increases were stronger
at the time of the shock’s transmission (around 0.3%)
than afterwards (close to 0%), as price changes were
not only more frequent but also higher on average (the
share of price increases in price changes was higher).
By the end of 2024, food price adjustments had returned
to their usual pace, with fewer price changes each
week than during the inflationary period and an almost
equal proportion of price increases and decreases.

(4 Average proportion of products whose prices change in a given
week, during periods of high and low inflation (euro area)
(in %)

I Increases M Decreases A Total

12
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8
6
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2
0

High inflation Low inflation High inflation Low inflation

Total price changes Excluding temporary price changes

Source: European Central Bank (Daily Price Data Price-setting
Microdata Analysis Network — DPD PRISMA); authors’ calculations.
Key: During periods of high inflation, 8.6% of prices change

in a given week on average, of which 5.6% increase and

3% decrease.

Note: Period of high inflation: between April 2022 and

March 2023; period of low inflation: between April 2023 and
December 2024. The proportion of price changes is calculated,
over a given week, as the ratio between the number of products
whose price changes and the total number of products for which a
price is observed. “Euro area”: average of the results for Germany,
France, Italy, and Spain. Temporary price changes are defined

as cases where prices decrease or increase on a given date and
return to their initial level less than three weeks later.

This normalisation was made possible not only by an
easing of international commodity prices, but also by
monetary policy measures. These measures contained
the spread of price increases to the entire economy, in
particular by preventing inflation expectations from rising
lastingly, which would have led to persistently higher
inflation (see Dupraz and Marx, 2025).

This analysis of food price formation during the inflationary
crisis is an example of the use of data collected using web
scraping techniques. Other examples include realtime
monitoring of the passthrough of VAT rate changes to
food prices in Spain (Forteza et al., 2024) and of the
transmission of recent tariff increases to consumer prices
in the United States (Cavallo et al., 2025). These analyses
all highlight the value of having such data for the conduct
of monetary policy in order to better understand the
transmission of economic shocks to consumer prices.

(5 Average price change ranges during periods of high and
low inflation (euro area)

(in %)
M Increases M Decreases A Average price change (increases + decreases)
20
14.9
- 124 129
10
41
g 07
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-20 :
High inflation Low inflafion High inflation Low inflafion
Total price changes Excluding temporary price changes

Source: European Central Bank (Daily Price Data Price-setting
Microdata Analysis Network — DPD PRISMA); authors’ calculations.
Note: Period of high inflation: between April 2022 and

March 2023; period of low inflation: between April 2023 and
December 2024. The average size of price changes is calculated
as the average of non-zero price changes, including both increases
and decreases. The average size of increases (/decreases) is
calculated from positive (/negative) non-zero price changes. “Euro
area”: average of the results obtained for Germany, France, ltaly,
and Spain. Temporary price changes are defined as cases where
prices decrease or increase on a given date and then return to
their initial level less than three weeks later.
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Appendix 1

F

p
p

rom what sources does INSEE collect
rice data to construct the consumer
rice index?

Statistical institutes, including the French National Institute
of Statistics and Economic Studies (INSEE), independently
produce price indices using individual price observations for

actual purchases made by households for all the goods and

services they consume. In France, INSEE now collects tens

of millions of individual price data every month (see INSEE).

Two “traditiona

III

collection methods are used to construct

price indices:

INSEE surveyors visit close to 30,000 points
of sale to collect 160,000 price readings each
month. Surveyors record the price as displayed
and the characteristics of the item to ensure that the
product is the same from one month to the next.
This makes it possible to calculate price changes.!

Some prices are collected from administrative sources such
as comprehensive fuel price readings, administered prices
or tariffs, as well as survey data for rents, for example.

New sources have been drawn on more recently and

are tending to replace certain field surveys. These

new sources are adapted to household consumption

patterns but also to greater data availability.

1

Since 2020, INSEE has included “scanner data” in
its price index calculations. These data are collected
when consumers go through supermarket checkouts and
record the prices and quantities actually paid. In total,
the prices of 80 million products in the consumer price

These price readings have made it possible to analyse consumer price
adjustment patterns in France and several euro area countries during periods
of low inflation (Gautier et al., 2024) and during the recent inflationary cycle
(Gautier et al., 2025).

index (CP; i.e., 1.7 billion individual prices each month)
are mandatorily reported to INSEE by large retailers
for the construction of price indices (compared to
30,000 in-store readings in the same field previously).
Thanks to these data, it is possible to very accurately
measure price changes for industrial food products
but also for certain “health and beauty” expenditures,
as they provide precise information not only on
prices (including promotions) but also on quantities.

Finally, using web scraping techniques, 500,000 price
readings are taken, in particular to measure the
prices of transport services (air, rail, efc.). In order
to track the volatile changes in certain prices, some
readings are taken daily by simulating bookings
according to buyers’ profile, at different dates before
departure, with or without discounts (i.e., a total of
more than 10,000 different bookings each day).

Price sources may vary from one country to another, but in the
euro areaq, statistical institutes are increasingly using scanner
data and web scraping data to measure price indices.
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