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Abstract

We use Canadian home scanner data to study household food inflation rates during periods of
low and high inflation. We find that during the post-pandemic surge in inflation, the actual
inflation rates experienced by different households varied more widely. Low-income
households faced higher inflation than high-income households. We find that during the high-
inflation period, households used several strategies to lower the impact of inflation, including
shopping more frequently, shopping at more stores or buying more on sale. Canadian

households also substituted more toward low-priced products when inflation increased.

Topics: Inflation and prices
JEL codes: E21, E30, E31, L81

Résumé

Nous utilisons des données canadiennes recueillies a 'aide de lecteurs de codes-barres a
domicile pour étudier les taux d’augmentation des prix des aliments subis par les ménages
pendant des périodes de faible et de forte inflation. Nos résultats montrent que, durant la
poussée d'inflation qui a suivi la pandémie, les taux d'inflation réels ressentis par différents
ménages ont affiché de plus grandes variations. Les ménages a faible revenu ont subi une
inflation plus forte que ceux a revenu élevé. Nous constatons que, pendant la période de forte
inflation, les ménages ont adopté plusieurs stratégies pour atténuer I'incidence de I'inflation,
comme magasiner plus fréquemment, faire leurs achats dans un plus grand nombre de
magasins ou profiter davantage des rabais. De plus, lorsque l'inflation est montée, les ménages

canadiens ont été plus enclins a opter pour des produits a plus bas prix.

Sujets : Inflation et prix
Codes JEL : E21, E30, E31, L81



1 Introduction

During the post-pandemic inflation surge, Canadians have experienced the highest inflation
rates in more than 30 years, with total CPI inflation reaching a peak of 8.1% in 2022Q2.
The evidence in the literature suggests that inflation rates vary across households in the U.S.
and other countries [Kaplan and Schulhofer-Wohl, 2017, Argente and Lee, 2020, Messner
and Rumler, 2023|, with significant differences between demographic groups. For example,
lower-income households experience higher inflation than higher-income groups. However,
household inflation rates during the post-pandemic, high-inflation period have not been stud-

ied yet (to the best of our knowledge).

In this paper, we study food inflation rates of Canadian households using a new source of
data — Nielsen 1QQ Homescanner data — for the period 2012Q4 to 2023Q4. Our main fo-
cus is on documenting the evolution of food inflation and its heterogeneity across Canadian
households during two distinct periods: low and stable inflation before the pandemic and the
post-pandemic inflation surge. An important advantage of this dataset is the availability of
data on the quantity of goods each Canadian household purchased and prices each household
paid. We use these to compute inflation rates experienced by each household and provide
evidence on the dispersion of inflation rates across households and its change during the
high-inflation period. We also assess whether households mitigate inflation through higher
shopping intensity or purchases on sale and whether these strategies have played a more

important role during the recent rise of inflation.

Our evidence about heterogeneity in inflation rates across Canadian households during the
low-inflation period is consistent with established results for the U.S. [Kaplan and Schulhofer-
Wohl, 2017]. We find a similar high dispersion in food inflation rates across households with
an interquartile range of about 8 percentage points. We also find heterogeneity in inflation
rates across demographic groups such as lower-income households experiencing higher infla-
tion [Kaplan and Schulhofer-Wohl, 2017, Argente and Lee, 2020]. In addition, we show that
higher food inflation is experienced by households in the youngest and oldest age categories,
larger families and households with children aged 6-17. Despite finding large variation in
household food inflation rates, we show that on average food inflation rates computed using

Nielsen IQ) data are very close to the CPI food inflation rate reported by Statistics Canada.

Our main results provide evidence about household food inflation rates during the high-

inflation period. We find that, as inflation surged starting 2021Q2, the dispersion in food



inflation across households increased, peaking at about 10 percentage points in 2022Q3. We
show that the distribution of household food inflation rates has evolved consistently with the
dynamics in aggregate inflation. During the peak food inflation in 2022Q4, the distribution
of household inflation rates shifted to the right relative to the pre-pandemic period — food
inflation rates were higher across many households. With moderation in food inflation in
2023, the dispersion in inflation rates has subsided, and the distribution has returned nearly

to its pre-pandemic form.

The heterogeneity in inflation across households reflects both differences in their consump-
tion baskets and differences in the prices they pay. We estimate that the variation in prices
across households contributed less to the variation in household inflation rates during the
high-inflation period (about 46%) relative to the low-inflation period (about 54%), with
variation in the composition of consumption baskets starting to play a more important
role. Cavallo and Kryvtsov [forthcoming] show that price dispersion declined during the
high-inflation period as low-priced products experienced higher inflation rates than higher-

! Lower price dispersion in the high-inflation period likely

priced products (cheapflation).
contributed to a lower share in variation in household inflation rates attributed to price

variation across households.

We show that since the post-pandemic inflation surge, the cumulative food inflation rate
of the lowest-income households was 2.2 percentage points higher than the inflation rate
of the highest-income group (17.0% relative to 14.8%). However, our econometric analysis
indicates that observable demographic characteristics explain a relatively small portion of
the very large dispersion in food inflation rates across households, similar to Kaplan and

Schulhofer-Wohl [2017].

We find that with the post-pandemic increase in inflation, households have substituted
more towards lower-priced goods following a downward trend in substitution during the
low-inflation period.? The substitution measurement bias jumped up to 0.4 percentage
points during peak inflation in 2022Q2 and averaged 0.3 percentage points during the post-
pandemic inflation surge. These values of substitution bias are comparable to the results
for Canadian inflation for an earlier period: substitution measurement bias of 0.5 percent-

age points in total CPI during 2005-2011 [Sabourin, 2012] and 0.3 percentage points more

"When we refer to price dispersion, we mean dispersion in the level of prices. When we discuss inflation,
we refer to year-over-year inflation rate at quarterly frequency.

2A downward trend in substitution towards lower-priced items was observed in Austria during the low-
inflation period [Messner and Rumler, 2023].



recently [Bank of Canada, 2016]. Similar values of bias were reported based on scanner data

for the U.S. [Kaplan and Schulhofer-Wohl, 2017] and Austria [Messner and Rumler, 2023].

Our results indicate that the link between households’ food inflation rates and official CPI
food inflation was strengthened during the post-pandemic inflation surge. People are known
to pay more attention to inflation when inflation is high [Weber et al., 2023], consistent with
theories of rational inattention [Sims, 2010, Mackowiak and Wiederholt, 2009]. Our find-
ings point to households’ inflation rates being aligned more strongly with official inflation
statistics during these periods as one of the reasons for greater attention being paid during

high-inflation periods.

We report that shopping more frequently, shopping at a larger number of retailers, and buy-
ing more on sale are linked with a lower food inflation rate and higher substitution towards
lower-priced products. Consumers have relied even more on these shopping strategies to
lower their inflation rates since the inflation surge, but these strategies play a relatively lim-
ited role quantitatively in mitigating inflation. We also find that inflation rates are correlated
with the state of the economy: households in provinces with a higher unemployment rate
experience weaker food inflation rates, similar to findings for the U.S. [Coibion et al., 2019],

and this link has strengthened in the high-inflation period.

Our main contribution is to provide new evidence about the household food inflation rate
and its evolution in a high-inflation environment, taking advantage of the novel Canadian
data source from Nielsen 1QQ Homescanner Panel and the length of its sample. Our results
for low-inflation period are consistent with those Kaplan and Schulhofer-Wohl [2017] have
provided for the U.S. Our data allow us to account for heterogeneity in both prices and
consumption baskets across households. Consequently, our results are in contrast to the
previous findings in Keshishbanoosy et al. [2022], who used only variation in average con-
sumption baskets across different demographic groups but the same average prices for all
groups. Keshishbanoosy et al. [2022] found little difference in total CPI inflation rates across

demographic groups in Canada.

In addition to documenting the role of the number of shopping trips in reducing inflation
during the low-inflation period, as in Kaplan and Schulhofer-Wohl [2017] and Messner and
Rumler [2023], we show that households lower their inflation rates by shopping more fre-
quently and at a larger number of retailers and buying more on sale and that consumers

relied on these strategies even more to mitigate inflation in the high-inflation environment.



This finding feeds into the discussion about the costs of inflation. We document households’
costs of high inflation in addition to welfare costs associated with price dispersion [Cavallo
et al., 2023] — costs that households incur in terms of time spent going to a larger number of
stores, comparing prices, looking for deals and timing their shopping to sales. As the costs
associated with shopping increase during a high-inflation period, households rationally pay
more attention to inflation [Sims, 2010, Mackowiak and Wiederholt, 2009].

Our results have implications for assessing consumption and income inequality in Canada
as the large dispersion in inflation rates across Canadian households provides an additional
source of differences in real income and real spending across Canadian households. In-
crease in the dispersion in household inflation rates during post-pandemic inflation surge
can contribute to higher inequality in real income and real spending. Inequality in nom-
inal earnings is not a sufficient measure to assess inequality in real income [Argente and
Lee, 2020]. Similar to Argente and Lee [2020] and Kaplan and Schulhofer-Wohl [2017], we
document higher inflation rates among lower-income households than among higher-income
households. Lower-income households have less room to substitute [Argente and Lee, 2020] as
they are more likely to already be purchasing lower-priced items. Furthermore, Cavallo and
Kryvtsov [forthcoming] report higher inflation rates on lower-priced food products (cheap-
flation) since the pandemic. Given the higher share of income spent on food by lower-income
households than by higher-income households, the higher food inflation of the lower-income

group suggests a larger negative impact on their real consumption.

We also contribute to a better understanding of households’ expectations of inflation. We
provide evidence about substantial heterogeneity in household food inflation, which aligns
with notable heterogeneity in household inflation expectations [Jain et al., 2024]. Price
changes in the goods households purchase most frequently such as food tend to shape house-
holds’ expectations of aggregate inflation [D’Acunto et al., 2021]. Furthermore, we document
increased dispersion in food inflation during the post-pandemic inflation surge, which is con-

sistent with the increase in dispersion in inflation expectations during the same time.

We also contribute to the literature on inflation measurement by computing three measures
of the food inflation rate (Laspeyres, Paasche, Fisher) and computing substitution measure-
ment bias as the difference between Laspeyres and Fisher indices using home scanner data.?

Our computations indicate an increase in substitution measurement bias during the post-

3Statistics Canada started to incorporate scanner data into its computations of CPI inflation in 2018
[Bilyk et al., 2024].



pandemic inflation surge.

Our paper is organized as follows. Section 2 describes our data. We document evidence on
dispersion in household food inflation and substitution in section 3 and provide analysis of the
role of demographic characteristics, shopping habits and economic conditions in household

food inflation and substitution in section 4. Section 5 provides discussion.

2 Data

We use data from the Nielsen 1QQ Homescanner Panel for Canada. The dataset is available
from 2012Q4 to 2023Q4. In this panel, the participants self-report their weekly purchases
using a barcode scanner or a mobile app. They enter the quantities and total expenditure
for each purchased item. These data cover frequently purchased items such as food and
household goods. On average, 87% of the observations in our dataset are food purchases,
which account for 80% of the total spending in these data. This makes this dataset suitable

for studying food inflation.

Nielsen 1Q Homescanner data include about 320,000 universal product codes (UPC) for food
items, amounting to 68 million observations, with 1.5 million observations on average per
quarter. The UPCs are grouped into product classes. The number of product classes per
quarter varies across quarters, with 102 product classes for food items for most of the quar-
ters, and 445 product classes on average in the sample. We use these product classes to

classify products as food and non-food.

The panel consists of an active sample of approximately 12,300 households in 9 Canadian
provinces (excluding Newfoundland and Labrador and the territories). Nielsen 1Q collects
demographic information on each of the households annually. The following demographic
characteristics of households are available in our data: the age of the determined head of
household based on the birth year (the participant must be at least 18 years old), the size of
the household, the total annual income of the household (excluding capital gains and inher-
itance(s)) and the presence of children by age groups. The availability of the demographic
characteristics allows us to study heterogeneity in food inflation rates in Canada across dif-

ferent demographic groups.

Table 1 presents the demographic composition of the Nielsen IQQ Homescanner Panel’s par-

ticipants by age, income, province of residence, urban area, household size and presence



of children compared with data from the 2016 Canadian Census [Statistics Canada, 2016].
Information on gender is not available in our dataset. The composition of Nielsen’s panel
is close to the demographic composition in the 2016 Census, with some differences. Our
data have a smaller share of households with high levels of income, younger households and
1-person households. In general, Nielsen’s composition is a good representation of the Cana-

dian population. In our analysis, we use survey weights computed by Nielsen 1Q.

2.1 Shopping behaviour of Canadians

Our data allow us to explore shopping behaviour of Canadian households. Shopping more
frequently, shopping at more retailers and purchasing sale items may present additional costs
in terms of time and the inconvenience of timing the purchases to available sales. But these
strategies can help households find better prices and, thus, reduce the cost of purchased food

and help mitigate the costs of inflation.

Before the pandemic, Canadian consumers made about 27-28% of their purchases on sale
(Figure 1, left panel), as a share in total food expenditures or in total number of purchased
food products. The share of the purchases made on sale declined during the pandemic to
about 24%. This share has been rising with the increase in inflation and is now close to
its pre-pandemic level. Figure 1 shows equilibrium behaviour, i.e., the outcome of both the
availability of sales at the retailers and the choice of households to purchase on sale. While
households might be more motivated to purchase on sale during the high-inflation period
to reduce costs of food, the overall share of purchases on sale might be constrained by a
lower availability of sales in the stores. Cavallo and Kryvtsov [forthcoming] find evidence
of a decline in the offer of food products on sale by retailers post pandemic, using data on
posted prices from major retailers in Canada. Our evidence suggests that consumers’ uptake

of sales steeply increased during the high-inflation period.

Consumers can also look for better prices by going shopping more frequently or by shopping
at a larger number of retailers. Figure 1 (right panel) indicates that Canadian consumers
made fewer shopping trips and shopped at fewer retailers during the pandemic. Restrictions
at the start of the pandemic led to a drop in shopping trips. And shopping intensity has not
recovered since its pandemic drop, likely due to the persistent change in the shopping habits

including increased online shopping.



3 Household food inflation

We compute the year-over-year food inflation rates using three types of inflation indices, as
in Kaplan and Schulhofer-Wohl [2017]. The Laspeyres inflation rate is computed using the
base-year basket of goods:

L o Zjiqz'jt,qz'j,t+4>0 Dijt+adijt
Titp+4 =

(1)

Zjiqz'jz,qz'j,t+4>0 DijtQijt

The Paasche inflation rate is computed using the current-year basket of goods:

P . Zj;qijt,qijﬂpo DPijt+4Qijt+4
Tt t4d =

(2)
Ej:qijt,qimpo DijtQijt+4
The Fisher inflation index is computed as the geometric mean of the Laspeyres and Paasche

indices and presents the most accurate measure of inflation:

F o _ /L P
Tt t+a = \/ Titt+4T5t t+4 (3)

Inflation rates computed using the Laspeyres and Paasche indices differ because different
baskets, ¢, are used in the computation. When households substitute towards less expensive
goods, the Paasche inflation rate is lower than the Laspeyres rate. This difference between
Laspeyres and Paasche inflation rates can be used as a measure of the substitution by house-
holds towards less expensive goods [Kaplan and Schulhofer-Wohl, 2017]. And the difference
between Laspeyres and Fisher inflation rates indicates substitution measurement bias in in-
flation [Sabourin, 2012].

We compute food inflation rates for each household using its prices and quantities. We use
effective prices that households paid, including sales/discounts, as in Coibion et al. [2019],
who showed that inflation dynamics can be less cyclical if only posted prices are used. As
a result of using each household’s paid prices and consumption baskets in our computations
of inflation rates, the outcome is the inflation rate of each household. To understand the
role of households’ prices in their inflation rates, we also compute inflation rates using UPC
(barcode) prices averaged across households in a quarter. We present the main results with
inflation rates computed based on baskets with a minimum of 5 items. We also performed
our analysis using baskets with a minimum of 10 items and baskets without restrictions on

the number of items.? Our results are robust across all these modifications.

4Computations with baskets with at least 5 items results in 12.15% of all observations being discarded,
and using baskets with at least 10 items results in 27.6% of observations being discarded.



First, we review the central tendency in the computed household inflation rates. Figure 2
shows three measures of inflation — Laspeyres, Paasche and Fisher — averaged across house-
holds in each quarter. We obtain similar results when using the median in each quarter.
Food inflation rates computed using Nielsen IQQ Homescanner data are close to the CPI in-
flation rate for food purchased from stores, produced by Statistics Canada, despite the fact
that we use different data with a more limited list of products and a different approach to
computation. Yet, when averaged across households, the food inflation of Canadian house-
holds is close to the CPI food inflation rate computed using average baskets based on the

Survey of Household Spending and average prices collected at representative retailers.

In the remainder of the paper, we will focus on the results obtained using the Fisher inflation
rate as this measure is most closely related to the approach taken by Statistics Canada for
the computation of inflation at the most disaggregated level [CPI, 2023]. Our results are

robust to using the other two measures.

3.1 Dispersion in household food inflation

While food inflation averaged across households is very close to the CPI food inflation rate,
Figure 2 illustrates only one aspect of the data — its central tendency. Rich data for each

household allow us to study the full distribution of inflation rates.

Our data indicate substantial dispersion in food inflation across households (Figure 3). Large
dispersion in household inflation rates during the low-inflation period has been established
by Kaplan and Schulhofer-Wohl [2017] for the U.S. and by Messner and Rumler [2023] for
Austria. Figure 3 presents the distribution of inflation rates within a range of -10% to 20%,
with about 13% of household inflation rates outside of the presented range.® Figure Al in
the Appendix shows the full distribution. For inflation rates during our sample, the lowest
inflation is -66% and the highest is 199%; the 25 percentile is at -1.9% and the 75 percentile
is at 7.8%. The interquartile range of household food inflation rates is 7.8 percentage points
during the low-inflation period (Table 2), showing large cross-sectional variation in house-

holds’ food inflation rates relative to the average inflation of 1.58% during this period (Table

1).

°The share of observations outside the range [-10-20] was higher during the high inflation of 2022Q4 at
18.7% than during the low inflation of 2019Q4 at 10.5% or after inflation moderated in 2023Q4 at 8.8%.



During the post-pandemic inflation surge, the distribution of food inflation rates shifted to
the right (panel (b) relative to panel (a)) and the dispersion in the food inflation rates in-
creased, as illustrated in Figure 3. The IQR increased from 7.8 percentage points during
2013Q4-2020Q1 to 8.47 percentage points during the high-inflation period (Table 2). Dis-
persion in household food inflation rates peaked at about 10 percentage points in 2022Q4,
following the increase of inflation (Figure 4). The difference between the 10th and 90th
percentiles increased to 17.57 percentage points from 16.8 percentage points during the
high-inflation period. These dispersion figures indicate that household inflation varied more
during the high-inflation period. With the moderation of inflation, the distribution of food
inflation rates shifted close to its pre-pandemic form (Figure 3), and the dispersion also
subsided (Figure 4).°

Figure 3 presents the distribution of food inflation rates computed using UPC barcode-
average prices, i.e., the same prices for all households. The share of observations outside
the depicted range is 3%, which is smaller than for the inflation rate with household prices.
Distribution with UPC barcode-average prices is narrower, indicating that a large portion of
the heterogeneity in household food inflation rates can be attributed to the different prices
they pay for goods. The interquartile range for the Fisher food inflation rate based on UPC-
average prices is 3.66 percentage points during the low-inflation period, which is below the
IQR for the Fisher inflation rate with household prices of 7.84 percentage points (Table 2).
Interestingly, the dispersion in inflation rates computed using barcode-average prices also
increased during pandemic and high-inflation periods to 3.89 and 4.52 percentage points, re-
spectively, suggesting an increase in the variation in the composition of consumption baskets

across households during this time.

The variance of food inflation rates using household-level prices is 2.18 times larger than
the variance using barcode-average prices during the low-inflation period. The variation in
prices across households accounts for about 54% of the variation in household food inflation
rates. The relative variance of household food inflation to the variance of inflation based on
barcode-average prices declined during the pandemic and then further declined during the
high-inflation period. This means that the variation in prices across households contributed
less to the heterogeneity in household inflation rates during these periods: about 50% during
the pandemic and about 46% during the high-inflation period. Thus, the variation in the

composition of consumption baskets began to play a more important role and contributed

6The results are similar for inflation rates computed using baskets of at least 10 items, as illustrated in
Figure A2.



more to the dispersion in household inflation rates during the high-inflation period than
during the low-inflation period. Cavallo and Kryvtsov [forthcoming] show that price dis-
persion declined during the high-inflation period as low-priced products experienced higher
inflation rates (cheapflation). Lower price dispersion likely contributed to lower variation in

household inflation rates due to price variation.

Figure 5 shows the cross-sectional correlation between households’ food inflation rate in time
t and households’ food inflation rate in time ¢ + 4 (left panel) and time ¢ + 8 (right panel).
This figure indicates a weak correlation in households’ food inflation rates of about -0.15
using household prices and an even weaker correlation of about -0.1 using UPC-average
prices over 4 quarters. This correlation becomes weaker with the onset of the pandemic and
during the high inflation period as pandemic restrictions and then high inflation affected
consumers’ spending. Negative correlation is suggestive of some mean reversion in prices.
This could be related to the sales. The correlation weakens when the time period increases
to 8 quarters — the correlation fluctuates around 0, ranging between -0.04 and 0.04. Kaplan
and Schulhofer-Wohl [2017] report a similarly weak correlation in the U.S. data: correlation

of about 0.1 at the 4-quarter horizon.

While on average the household food inflation rate is close to CPI food inflation, the links
between household food inflation rates and the official CPI food inflation and the mean house-
hold inflation rate vary across households. Table 4 reports the results of quantile regressions
of household inflation rates on CPI food inflation and on mean Fisher food inflation from
our computations.” Our estimations indicate that household food inflation moves less than
one-for-one with CPI food inflation for all deciles except for the top two deciles. The link to
the official measure of CPI food inflation is stronger for the deciles experiencing higher food
inflation, similarly to the finding in Kaplan and Schulhofer-Wohl [2017]. This indicates that
the distribution of inflation rates becomes wider during periods of higher inflation, as we
discussed above and illustrated in Figure 4. We also find a stronger link between household
food inflation and the mean Fisher inflation in our data than the link to official CPI food
inflation. This may reflect differences in the composition of the baskets we use based on
Nielsen 1Q data relative to the CPI food basket. Nevertheless, the link for the bottom five

deciles is below one.

We estimated quantile regressions for three distinct subperiods to understand whether the

strength of this link changed over time. These periods include low stable inflation before the

7Our results are robust to using CPI food inflation by province.
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pandemic (2013Q4-2020Q1), the pandemic period (2020Q2-2021Q1) and the post-pandemic
inflation surge period (2021Q2-2023Q4). Our results in Table 5 indicate that the link be-
tween household food inflation rates and the official CPI food inflation rate was quite weak
during the period of low and stable inflation, with coefficients ranging from 0.5 for the lowest
deciles to 0.7 for the high deciles. This relationship was strengthened during the pandemic
period to about 0.7-0.8 for the lower deciles and 1.065 for the highest decile. And during
the post-pandemic inflation surge period, the individual household inflation rate was most
strongly aligned with CPI food inflation. Even for the lowest deciles, the coefficient on CPI
food was 0.9 during this period. It was close to 1 for the middle deciles, and reached 1.1
for the highest deciles. Similar results are obtained regarding the link of household-level

inflation rates to mean inflation across households (Table Al in the Appendix).

A relatively weak link between households’ food inflation and official CPI statistics during
the low-inflation period might be one of the reasons why households pay little attention to
inflation statistics when inflation is low, thus exhibiting rational inattention [Sims, 2010,
Mackowiak and Wiederholt, 2009]. People tend to pay more attention to inflation when
inflation is high [Weber et al., 2023]. Our results point to one of the reasons for higher atten-
tion to inflation statistics during high-inflation periods — households’ experience of inflation
is more aligned with the official inflation statistics. In other words, CPI inflation is more

representative of household inflation experience when inflation is high.

3.2 Substitution towards lower-priced products

Households can substitute towards less expensive products away from more expensive prod-
ucts to deal with rising prices. A positive difference between the Laspeyres and Paasche
inflation rates indicates the extent of substitution towards less expensive items. And the
difference between Laspeyres and Fisher inflation indicates substitution bias in inflation as
the Fisher index provides an approximately correct measure of inflation by combining the
Laspeyres and Paasche indices based on current and last year’s baskets. Figure 6 presents

differences between the Laspeyres and Paasche indices and the Laspeyres and Fisher indices.

The substitution exhibits a downward trend for the pre-pandemic period, suggesting that
the ability to reduce inflation through substitution towards lower-priced products declined.
This might have been a result of higher competition. During the pandemic, there was a drop

in substitution, likely reflecting difficulties in shopping as a result of pandemic restrictions.

11



However, substitution towards lower-priced items sharply increased with the increase in the
inflation rate. This means that Canadians switched to less expensive food products to deal
with the rising inflation rate. On average during the period 2022Q1-2023Q4, the difference

between Laspeyres and Paasche is about 0.6 percentage points.

The difference between the Laspeyres and Fisher inflation rates declined before the post-
pandemic inflation surge, indicating decreasing substitution measurement bias (Figure 6).
With an increase in inflation, substitution bias increased to 0.4 in 2022Q2 and then stabilized
around 0.3 percentage points. These values of substitution bias are similar to substitution
bias reported for the aggregate CPI inflation in Canada of about 0.5 percentage points for
the period 2002-2015 in Sabourin [2012] and 0.3 percentage points more recently Bank of
Canada [2016]. Our results are also similar to the values of substitution bias found in the
literature for other countries using scanner data: 0.3 percentage points in the U.S. [Kaplan
and Schulhofer-Wohl, 2017], 0.4 percentage points in Austria [Messner and Rumler, 2023].
Messner and Rumler [2023] also reported a downward trend during the low-inflation period

from 2009 to 2019. These studies do not cover post-pandemic and high-inflation periods.

While on average Canadians substituted towards lower-priced items as evidenced from pos-
itive average values of the difference between the Laspeyres and Paasche indices, the distri-
bution of substitution is very wide (Figure A3), similar to the the distribution of inflation
rates. Positive values indicate substitution towards less expensive goods, and negative val-
ues indicate substitution towards higher-priced products. Negative values of substitution
indicate a switch towards more expensive goods, which can reflect positive income shocks or
preference shocks [Kaplan and Schulhofer-Wohl, 2017].

4 The role of demographic characteristics and shop-
ping habits

Next, we examine the role of the observed demographic characteristics as well as the role of
economic conditions and consumers’ shopping behaviour in food inflation and substitution
towards lower-priced products. Furthermore, we take advantage of the length of our sam-
ple to study whether consumers have relied more or less strongly on some of the shopping

strategies during pandemic and high-inflation periods to mitigate rising prices.
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Our econometric strategy is based on the following specification:

Y§ =oq + ﬂlZi,t + ’lei,t + (SlDPeriOdS + ")/ZXi,t X DPeriods + €t (4)

)

where Yﬁ is either the food inflation rate of household 7 in quarter ¢ or substitution, i.e., the
difference between the Laspeyres and Paasche food inflation rates of household 7 in quarter
t. Z;; are demographic characteristics of household ¢: age of the self-reported head of the
household, level of household income, household size, presence of children, province, and ur-
ban area. X, is the variable describing shopping behavior or economic conditions. We use
the following variables: number of shopping trips, number of retailers, share of products pur-
chased on sale, share of expenditures on products purchased on sale, and share of purchases
made in the top 10 retailers. We also use the share of income spent on food. And finally,
we use the provincial unemployment rate as a variable describing economic conditions. We

also control quarter time dummies.

We use dummy variable DP¢"d {0 explore whether the strength of the links to variable X;,
is different during three distinct periods spanning our data set: low stable inflation before
the pandemic, pandemic period and post-pandemic inflation surge. Specifically, we use the

DPandemic jq 5 dummy variable equal to 1 for the period

following two dummy variables.
2020Q2-2021Q1 associated with the outbreak of COVID-19 and equal to 0 for the rest of
quarters. DHigh inflation 5 5 qummy variable equal to 1 for the period of the post-pandemic
inflation surge of 2021Q2-2023Q4 and equal to 0 for the rest of the quarters. The baseline

period is the low inflation /pre-pandemic period of 2013Q4-2020Q1.

We perform our estimations using Huber estimations to control for outliers and influential
observations, as in Gorodnichenko et al. [2022]. Huber regressions are frequently used in the
literature analyzing data that includes outliers (such as data on consumer expectations in
Gorodnichenko et al. [2022]). Given that our data on inflation rates are characterized by a
wide distribution skewed to the right with thin long tails (Figure A1), Huber estimations

address the impact of outliers on the estimation results.

4.1 Results for household food inflation rates

We present our estimation results for household food inflation rates in Table 6. The first
column presents estimations of the regressions with demographic characteristics without in-

cluding variables describing shopping behaviour or interaction terms. Our estimation results
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in column (1) show that there are statistically significant differences in food inflation rates
across observed demographic characteristics. Food inflation rates are higher for lower-income
households, younger people, households with children aged 6 to 17, and larger households.
For each of these groups, food inflation is about 0.1-0.2 percentage points higher than for
the baseline groups. The lowest-income group experienced higher inflation by 0.2 percentage
points than the highest income group on average over the sample period. Figure 8 shows
that the largest difference in food inflation rates across income groups was observed during
the post-pandemic inflation surge (the difference in inflation rates by income groups is sta-

tistically significant during this period).®

The lower-income groups have experienced higher cumulative food inflation since 2021Q4 as
inflation began to climb (Figure 9). Food inflation was 17.0% for the lowest income groups,
whereas it was 14.8% for the highest income groups. The difference in cumulative food
household inflation rates is 2.2 percentage points during the post-pandemic inflation surge.
This is a new result for Canada. Kaplan and Schulhofer-Wohl [2017], Jaravel [2018] and Ar-
gente and Lee [2020], using scanner data, found that lower-income households experienced
higher inflation in the U.S. For example, Argente and Lee [2020] report the differences in
inflation rates between the highest and lowest household income quartiles ranging between
0.85 percentage points for 2008-2013 and 0.02 percentage points for 2014-2016. Ampudia
et al. [2024] find that higher-income households have more room to substitute towards less
expensive products and switch to shopping in less expensive stores than lower-income house-
holds and, therefore, inflation rates of higher-income households respond more to monetary

policy shocks.

Higher food inflation rates among lower-income households, relative to higher-income house-
holds, has a negative impact on their real consumption. In addition, lower-income house-
holds tend to spend a higher share of their total household income on food as computed
using Nielsen 1) Homescanner data (Figure 10). The lowest income group with income
below $40,000 spends about 15% of their annual income on food, compared with less than
8% for other groups. Our findings about the high share of income spent on food by lower-

income groups are consistent with data from Statistics Canada (Figure A4 in the Appendix).?

80ur results discussed in sections 4.1 and 4.2 are robust to the computation of inflation rates computed
using baskets with at least 10 items. Details are in Tables A3 and A4 in the Appendix.

9The differences in the values of the shares computed using Nielsen IQ data and National Accounts data
stem from different concepts of income and composition of food spending. We use total household income
and a sample of the most frequently purchased food and beverage products from Nielsen I1Q. Shares with
National Accounts data are based on disposable household income and total spending on food and beverages.
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There are several reasons for lower-income households experiencing higher food inflation.
Argente and Lee [2020] found that higher-income households substituted towards lower-
quality products during the Great Recession, thus lowering their inflation rates, whereas
lower-income households were already purchasing lower-priced items and could not further
substitute. More recently, since 2019 lower-priced food products have experienced higher
inflation than higher-priced products in Canada [Cavallo and Kryvtsov, forthcoming]. Thus,
less ability to substitute away from higher-priced items and higher inflation on lower-priced
products have likely contributed to the higher food inflation rates experienced by lower-

income households.

Estimation results in column (7) of Table 6 show that households spending a higher share
of their household income on food experience higher food inflation. Once we control for the
share of income spent on food, dummies for household income are no longer significant in
specification (7). This is not surprising given the strong negative correlation between the
level of household income and the share of it spent on food. A 10 percentage point increase
in the share of income spent on food is associated with an increase in the food inflation rate
by 3 percentage points, all else being equal. The difference of 10 percentage points in the
share of income spent on food is commensurable with the difference in shares between the
lowest-income group with income below $40,000 (15%) and the middle-income group with a
total household income of $60,000 to $79,999 (about 5%) during the post-pandemic period
(Figure 10). The difference between the lowest-income group and the highest-income group
with incomes above $125,000 is about 12 percentage points, implying a 3.6 percentage point

difference in household food inflation, all else being equal.

The estimations in column (1) of Table 6 indicate statistically significant differences across
demographic groups, but the explanatory power of observable demographic characteristics is
small relative to the dispersion in the food inflation rates. Observable demographic character-
istics explain about 0.3% of cross-sectional variation in food inflation rates, and quarter-time
dummies account for almost all of the explanatory power of the regression in column (1).
The differences of 0.2 percentage points between low-income and higher-income groups and
between youngest and older households obtained from the regression are small relative to
the interquartile range of 8 percentage points and the 17.05 percentage point difference be-
tween the 10th and 90th percentiles for the Fisher inflation rates using household-level prices

(Table 2).
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4.2 The role of shopping behaviour in food inflation

Our estimation results indicate that shopping behaviour is associated with household food
inflation. Column (2) of Table 6 shows that an increase in the number of shopping trips is
linked with lower food inflation. In this specification, we include the number of shopping
trips in the current quarter ¢ and also the number of shopping trips 4 quarters earlier (¢t —4).
An increase in the number of shopping trips in the current quarter is linked with lower
food inflation between the current period, ¢, and four quarters earlier, t — 4. The increase
in the number of shopping trips a year earlier is linked with a higher food inflation rate.
While an increase in the number of shopping trips can help households find better prices,
quantitatively higher shopping intensity plays a very small role in reducing food inflation.
Furthermore, the coefficients for the shopping trips in the current quarter and the four quar-
ters earlier roughly offset each other (-0.015 and 0.014), implying zero impact of shopping

trips on the inflation rate even though higher search intensity can lower the price level.

In estimations reported in columns (3) to (6), we explore the additional role of other shop-
ping behaviour such as buying products on sale, shopping in different retailers and shopping
at the 10 largest retailers. Columns (3) and (4) indicate that shopping more on sale, both
as a share of total expenditures (column 3) and as a share of purchased items (column 4),
is associated with a lower food inflation rate. Making a higher share of purchases at the 10
largest retailers is also linked with a lower inflation rate (column 5). Canadian households
can reduce their food inflation by shopping at a larger number of retailers (column 6). All
these strategies indicate that a higher search intensity can lower inflation rates as consumers
using them are more aware of better prices and where to shop for certain products. Although
these strategies can help lower price levels and are statistically significant in our regressions
with inflation rates, these strategies have a limited quantitative role in mitigating food in-

flation.

Controlling for shopping behaviour does not change the role of most of the demographic
characteristics such as income, size of household and presence of children in explaining
cross-sectional heterogeneity in household food inflation rates. But the role of age disap-
pears. Thus, shopping behaviour cannot explain all the differences in food inflation rates by

demographic characteristics.

The role of economic conditions A standard New Keynesian macroeconomic model sug-
gests a negative relationship between inflation rate and economic activity. Our estimations

presented in column (8) of Table 6 show a negative relationship between households’ food
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inflation rates and provincial unemployment rates. A 1 percentage point increase in the un-
employment rate is linked with a decline in food inflation by 0.066 percentage points. This
new result for Canada is consistent with findings by Coibion et al. [2019] for the U.S., who

find a negative relationship between inflation rates and local unemployment rates.

Variation across time Consumers’ shopping behaviour changed during the pandemic and
during the post-pandemic inflation surge, as documented in Section 2.1. And so it is inter-
esting to find out whether the link between shopping behaviour and household food inflation
changed during these periods. Table 7 reports the estimation results from regressions with

interaction terms with dummies for the pandemic period and the high-inflation period.

During the pandemic period, food inflation became more strongly negatively linked with
purchasing more on sale (columns (2) and (3)) and shopping at a larger number of retailers.
Interestingly, the link between food inflation and the share of income spent on food was neg-
ative during the pandemic period. This can be attributed to the large drop in the share of
income spent on food for the lowest-income group compared to higher-income groups (Figure
10), likely due to the lowest income group benefiting from transfers such as the Canadian
Economic Recovery Benefit (CERB).

During the high-inflation period, Canadian households relied more strongly on purchasing
products on sale and shopping at a larger number of retailers to lower their food inflation
rates, although these strategies had a relatively small impact on food inflation quantita-
tively. Surprisingly, shopping more frequently boosted food inflation during this time, as
well as shopping at the largest retailers. The relationship between food inflation rates and
the provincial unemployment rate was more strongly negative during the period of high in-
flation. A 1 percentage point increase in the provincial unemployment rate is linked with a

1.5 percentage point decline in food inflation.

Our results indicate that households incur higher shopping costs to deal with high inflation.
These include costs in terms of time spent going to a larger number of stores, comparing
prices, looking for deals and waiting to shop on sale. Our findings are consistent with
household survey evidence. Respondents to the 2022Q3 Canadian Survey of Consumer
Expectations reported that they bought more on sale, shopped around more before buying
to get a better price, checked flyers more often to find specials and shopped more at discount
stores [Bank of Canada, 2022]. These additional shopping costs have not been accounted

for in welfare costs of inflation associated with price dispersion [Cavallo et al., 2023]. As the
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costs associated with shopping increase during a high-inflation period, households rationally
pay more attention to inflation [Sims, 2010, Mackowiak and Wiederholt, 2009].

4.3 Demographic characteristics and shopping behaviour in sub-

stitution

The estimation results for substitution are presented in Table 8. Our regressions of substi-
tution on demographic characteristics indicate that substitution is higher for lower-income
groups, older and larger households and families with young children. On average, older
households can reduce their inflation through substitution by 0.16-0.18 percentage points
more than younger households. Larger households can reduce their inflation through substi-

tution by 0.217 percentage points.

The difference in substitution between income groups are quantitatively smaller. For ex-
ample, the lowest-income group reduces inflation through substitution towards lower-priced
products by about 0.09 percentage points more relative to the highest-income group (column
(1)). Substitution towards lower-priced products increases during a weak economy when un-

employment is higher (column (8)).

Consumers who shop more frequently, shop at a larger number of retailers, and those buying
more on sale report higher substitution (columns (2), (3), (4), and (6) of Table 8). However,
there are some differences in this relationship over time. Before the COVID-19 pandemic,
shopping more frequently, buying more on sale and shopping at more retailers were asso-
ciated with higher substitution across households (Table 9, columns (1), (2), (3), and (5)).
But during the pandemic, buying more on sale had a weaker, but still positive, link to sub-
stituting towards less expensive products (negative interaction term with DFPandemic) — The
pandemic restrictions likely diminished the role of buying on sale in the ability of consumers
to look for better prices. And during the post-pandemic high-inflation period, all the shop-
ping strategies played the same role as before the pandemic, with the exception of shopping
at a large number of retailers. Making food purchases at a larger number of retailers had
a weaker link to substitution during the high-inflation period (column (5)). It is likely that
shopping at a larger number of stores allowed consumers to pick the best deals for various

products and, therefore, they may have switched to less expensive products to a lesser extent.
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5 Conclusion

Our paper has provided new results about household food inflation rates and their evolution
during the high-inflation period. Our results about food inflation rates across households
such as large dispersion and heterogeneity across demographic groups are consistent with
evidence for other countries [Kaplan and Schulhofer-Wohl, 2017, Messner and Rumler, 2023].
We further show that dispersion increased during the post-pandemic inflation surge and that
lower-income households experienced higher inflation. Despite the large dispersion, the food
inflation rates computed based on Nielsen IQQ Homescanner data for 2013Q4-2023Q4 are on

average close to the CPI food inflation rate from Statistics Canada.

We have also provided evidence that Canadian households buy more products on sale and
substitute towards less expensive food products since the post-pandemic inflation surge. We
find that shopping more frequently and buying more on sale are linked with lower food
inflation rates and allow for more substitution towards lower-priced items. However, quan-

titatively these strategies have a limited role in mitigating inflation.

Our findings show that Canadian households experience widely different inflation rates. Of-
ficial statistics on CPI food inflation and CPI total inflation do not show the differences in
how Canadian households experience inflation. Standard macroeconomic models normally
use total CPI inflation and thus do not account for the costs of inflation coming from the dif-
ferent prices paid by households and their different consumption bundles. The heterogeneity
in inflation rates across households can present the additional welfare cost of inflation. And
we find that as dispersion in inflation rates across households increases during high inflation,
the welfare cost of inflation is likely to rise due to this additional source. Furthermore, an
increase in the substitution towards lower-priced products with an increase in inflation also
lowers consumers’ utility. This underscores the importance of low and stable inflation, a

mandate that many central banks, including the Bank of Canada, pursue.

In addition, macroeconomic models typically have the same nominal interest rate and the
same inflation rate for all households, implying the same real interest rate, even if they model
heterogeneity among agents. Different household inflation rates imply that households face
different real interest rates and, thus, the impact of the monetary policy can vary across
households.

Heterogeneity in household inflation rates can help explain large heterogeneity in inflation
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expectations of Canadian households [Jain et al., 2024]. D’Acunto et al. [2021] have reported
the importance of the role of inflation in frequently purchased goods on consumers’ inflation
expectations for aggregate U.S. inflation. Our evidence of large heterogeneity in inflation
across Canadian households helps understand heterogeneity in their views about future ag-

gregate inflation as they extrapolate their own experience.
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