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4 Key numbers

Key numbers

1.25 pp
– actual inflation in Poland in April 2020, 
during the spring lockdown, may have 
been this much higher than the official 
measure

0.34 pp
– overestimation of the official CPI  
in December 2021, during the escalating 
energy crisis

0.23 pp
– inflation in December 2021 
during the energy crisis  
hit poorer households more 
than wealthier ones

2.6 times more
– amount spent by  
the richest households  
per month in 2019,  
compared to the poorest 
ones, on average

0.20-0.40 pp
– the share of spending on transport was this  
much higher in the bottom 20% of spenders  
in December 2021 and February 2022. The high 
inflation in this category had more of an impact  
on poorer households

3 main events
affected the structure of the inflation basket: the 
COVID-19 pandemic, first during the spring of 2020 
and then during the second wave, and the energy 
crisis caused by Russia’s manipulation of the gas 
market and, more recently, its attack on Ukraine



Key conclusions 
 
•	 The consumption basket based on Mastercard's estimates and spend-

ing data showed convergence with the official inflation basket. The 

Pearson indicator shows a 99% correlation. The transactional data  

basket’s advantage is its high frequency, which makes it possible to 

observe changes in consumption in real time.

•	 Real inflation during the spring lockdown may have been higher than 
the official measure. The difference in March of 2020 was 0.72 pp; 

in April, it was 1.25 pp. At the peak of the energy crisis in December 

2021, the official CPI may have been overestimated by 0.34 pp. The 

other sudden events did not have a clear impact on the inflation index. 

In 2019, the official inflation was overstated, supported by theoretical 

underpinnings.

•	 Inflation affects people unequally because of differences in the basket 
structure. The energy crisis is creating more inequality than the pan-

demic. In December 2021, inflation affected the poor more than the rich 

by as much as 0.23 pp. In the first half of 2020, the price change was 

0.2-0.3 pp more severe for the bottom 20% of spenders, compared to 

the top 20% of spenders. The pandemic reduced spending in selected 

groups and made shopping baskets more similar, hence the smaller  

difference in inflation impact.

•	 The richest households spent an average of 2.6 times more per month 
in 2019 than the poorest. Spending on each group of goods and services 

varies by income group. The greater a person’s financial capabilities, the 

better his or her quality of life and, consequently, the share of spend-

ing on entertainment, culture or education – for the richest it was 17%, 

compared to less than 11% among the poorest, in 2019.

Key conclusions  5



6 Introduction

For years, inflation was in many ways absent, even with the substantial 
loosening of monetary policy in many OECD countries. The substantial fis-
cal stimulus of 2020, the supply-shock energy crisis that unfolded in 2021 
and the war in Ukraine have all caused the highest inflation in a generation.  

In this paper, we try to answer this ques-
tion because we know that the official in-
dicators are far from perfect. Economists 
have faced the challenge of designing  
a measure that best captures sentiment 
about the prices of goods and services. 
This indicator is important from a be-
havioural perspective and the impact of 
inflation expectations on actual statis-
tics (Rötheli, 2020; Kantur, Özcan, 2021;  
Kara, 2021; Woodford, 2021).

Sudden events lead to unplanned spend- 
ing changes and affect consumers’ pur-
chasing patterns. Between 2020 and 
2022, the world economy was hit by  
a pandemic, an energy crisis and Russia's 
attack on Ukraine. During the pandemic, 
most countries’ governments imposed re-
strictions to save citizens’ lives and create 
less of a burden on the healthcare sys-
tem. In Poland, people were deprived of 
the opportunity to spend money on rec-
reation or restaurants. Instead, the share 

of spending on necessities, including food and beverages, increased. Two 
years later, in 2022, vast increases in energy and commodities prices in-
creased consumers’ focus on necessities again. High electricity and heating 
bills prevented consumers from saving and buying goods, including electron-
ics, household appliances and clothing.

The rapid changes in the structure of spending resulted in significant de-
viations in the CPI. Statistics offices update inflation baskets once a year. 
This means that they were unable to capture the sudden differences in the 
shopping basket, making it difficult to correctly interpret inflation results 
(Tenreyro, 2020; Lane, 2020). Two approaches use modern technologies and 
new data sources to improve inflation measurement: scraping goods and 
services prices to get up-to-date data on costs without surveying thousands 
of households, and using transactional data to observe consumers’ spend-
ing structure.

The aim of this paper is to present 
an alternative measure of inflation 
using high-frequency data. 
Statistical offices and researchers 
are seeking innovative, digital 
ways to improve consumer price 
index (CPI) (Cavallo, Rigobon, 
2016; Reinsdorf, Schreyer, 2019; 
Białek et al., 2022). Estimated 
spending by Mastercard allows 
us to update the inflation basket 
monthly, instead of the annual 
changes used in official statistics. 
As a result, we can observe rapid 
changes resulting from sudden 
events and shocks more quickly.

Introduction



7Introduction

We used high-frequency data on estimated spending according to Master-
card. Information on Poles’ actual consumption made it possible to cre-
ate an inflation basket and calculate an alternative measure of inflation, 
which we contrasted with statistics from Statistics Poland (Główny Urząd 
Statystyczny). Similar studies have been conducted in the United States  
(Cavallo, 2020) and Spain (Carvalho et al., 2020). This paper is an update of the  
Consumption in the pandemic (Miniszewski, 2021) report, where these esti-
mates were made for the first time. Any differences in the results and narra-
tive may be caused by methodological differences compared to the previous 
study. We discussed it further in the “Data, methodology and inflation basket 
structure” section. War is another type of crisis that influences prices and 
consumption (OECD, 2022), especially given Poland’s proximity to the front-
line in Ukraine.
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During the pandemic, statistical offices’ inflation baskets were questionable 
due to their failure to account for the strong shifts in consumption pat-
terns during this period (Tenreyro, 2020; Lane, 2020). To reflect the shifts in 
consumption patterns, researchers use additional data sources to estimate 
expenditure weights for the national CPI, including high-frequency house-
hold budget surveys, credit card data, scanner data, quarterly national ac-
counts and short-term statistics for wholesale, retail trade and services, 
and monthly statistics for transport, tourism and energy (OECD, 2021). In this 
paper, we used Mastercard data on consumer spending. Mastercard is an 
international company and association of more than 25,000 financial institu-
tions (Mastercard, 2022). Mastercard’s estimations of transaction volumes in 
the paper were anonymised1 and aggregated into shopping categories.2 They 
do not reflect pure Mastercard volumes as they were scaled and adjusted 
by two additional coefficients reflecting:

a)	 Mastercard's share in the payment card market. The data on turnover 
is reported quarterly by the National Bank of Poland,

b)	 the share of payment cards in total turnover during each period, based 
on a continuous survey conducted by Mastercard and Minds&Roses.

Categories of goods and services were standardised for statistical purpos-
es according to the Classification of Individual Consumption by Purpose  
(COICOP) developed by the United Nations (UN). We matched 94 groups 
of goods and services delivered by Mastercard with COICOP spending cat-
egories and made adjustments that allowed a more accurate comparison 
of the CSO and Mastercard spending structure. We aggregated spending in 
the “food and non-alcoholic beverages” category with “alcoholic beverages 
and tobacco”, because typically purchases in both categories are made at 
the same shops. In addition, we excluded the categories “information and 
communication”, “education” and “housing” from the analysis, because these 
spending groups are characterised by a high share of payments by bank 
transfer and cash. We presented these changes in Table 1.

1 Anonymization was performed using various methods including but not limited to aggregation  
and Truata service.
2  Estimations of total retail spending modeled based on card payments gets more represent-
ative every year. While the detailed scaling factors used in Mastercard estimations remains 
undisclosed from legal reasons, currently according to the European Central Bank (2022),  
in the eurozone card payments accounted for 49% of the total number of transactions in 2021. 
The share of cashless payments in the number of transactions made at retail and service 
outlets will reach 57%, compared to 43% of transactions using cash. Mastercard's share of the 
Polish payment card market is nearly 50% (NBP, 2022a).

Data and methodology
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Table 1.  Changes in spending categories

COICOP categories in official statistics Mastercard spending categories

Food and non-alcoholic beverages
Food, alcoholic and non-alcoholic beverages

Alcoholic beverages and tobacco

Clothing and footwear Clothing and footwear

Housing, water, gas, electricity and other fuels -

Furnishings, household equipment  
and routine maintenance of the house Furnishings and household equipment

Health Health and beauty

Transport Transport

Information and communication -

Recreation and culture Recreation and culture

Education -

Restaurants and hotels Restaurants and hotels

Other goods and services Other goods and services

Source: prepared by PEI based on CSO data and estimated spending data according to Mastercard.

The observed effect of changes during the energy crisis was limited due to 
the omission of categories of household expenses that include gas or elec-
tricity bills. At the same time, it is possible to observe nominal and percent-
age changes in other categories, including the process of saving money or 
shifting expenses.

To estimate the weight of a given category and at a specific time t in the 
new inflation basket, we divided the indicated group’s share by the sum of 
the shares of all categories. We used a similar transformation to recalculate 
the official CSO measures after aggregating and omitting selected categories. 
In formula (1), we present a formal calculation of a category's weight in the 
inflation basket

in which Wk it denotes the weight of the category, and w it the share of the 
value of the category's transactions in the entire inflation basket.

The procedure for calculating CPI consists of four steps. First, the average 
prices of a representative product in a region are determined, then its index 
is calculated as the ratio of the average prices in each month to its average 
in the base period. Using geometric averages of the price indexes of repre-
sentative products from all regions, nationwide price indexes are obtained. 
Finally, at higher levels of aggregation, the Laspeyeres formula is used to 
determine published price indices for goods and services (Białek, 2019).

(1)
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We calculated inflation during each period t based on estimated spending 
according to Mastercard using formula (2)

where w it is the weight of the category and i it is the inflation rate of the 
category.

Price increases using the official measure were converted to form a new  
inflation basket. Formula (2) was also used for this purpose, selecting indica-
tors for selected and aggregated spending categories.

Figure 1.  Price index for goods and services in selected categories (% y/y)
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The pandemic was expected to led to some temporary inflation (Baldwin,  
di Mauro, 2020). In Poland, it reduced the dynamics of price changes in 
transport and textiles. In May 2020, inflation in the transport sector was 
-12.8% y/y and -4.2% y/y in clothing. We observed a decrease in the dynam-
ics of food and beverage prices between March 2020 and March 2021 (from 
7.3% to 0.8% y/y) and an increase in housing spending (from 0.6% to 1.9%). 
Then, in 2021, inflation in all the categories started to increase. In June 
2022, transport prices were more than 30% higher than the previous year.  
In Figure 1, we present the rate of price growth in selected spending 
categories.

The price drops due to the pandemic slowdown did not last long. Price in-
dices for goods and services reached long-unseen levels, clearly above the 
NBP's inflation target (2.5% with -1/+1 pp deviation). The energy crisis and the 
Russian invasion of Ukraine impacted the commodities market and increased 
the inflation to double digits (Boone, 2022; OECD, 2022). Official statistics 
has to navigate these challenges. Sudden events and forecast errors are 
reviving the discussion about the quality of the price index measurement. 

In 2020, the share of prices in the inflation basket was estimated due to the 
closure of the economy and the curtailing of retail and service activities. We 
presented the share of estimates in Figure 2. Price estimation may have af-
fected the extent to which the actual inflation was reflected. Most estimates 
were made in April 2020 (almost 20%), then the share decreased, but restric-
tions on economic activity forced the process to continue until August 2021.

Figure 2.  Share of estimates in monthly inflation rate (%)
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The pandemic, and later the energy crisis, have reopened the discussion 
about the heterogeneity of inflation within spending groups (Boone, 2022). 
Central banks will retain a specific value as their inflation target, but the 
real consequences of rising prices for society matter, too. Some economists 
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even describe inflation as a tax that particularly affects the poor (Hofstet-
ter, Rosas, 2018; Akçelik, Cömert, 2017). Kakar, Daniels (2019) have argued 
that inflation has the character of a regressive tax that affects the growth of 
inequality. They already described several negative effects two decades ago  
(Di Tella, MacCulloch, Oswald, 2001; Wolfers, 2003). According to Mankiw 
(2006), poorer spending groups are more affected by inflation because they 
finance their purchases with money to a greater extent, the cost of which  
increases when prices rise. The impact of price increases according to 
wealth was also described by Jaravel (2019) and Argente and Munseob (2017). 

For the purposes of the study, we assumed that this was a sufficient reflec-
tion of price increases in income groups. The relationship between income 
and consumption has been widely described in the literature (Duesenberry, 
1967; Khan, Ahmad, 2014; Diacon, Maha, 2015; Eurostat, 2020). Spending  
increases with income, but its structure changes. The level of income does 
not directly correspond to the amount of consumption, as illustrated by  
Engel's law, among others. In addition, the level of household income is less 
important for spending in middle-income countries, and more important for 
countries with low- or high-income levels, including Poland (World Bank, 2021).  
The method used in this work based on payment card transactions is also 
applicable to other countries. 

The Mastercard spending groups were determined based on two years of 
observation. If a person (card) was in the top 20% of spenders in 2020-2021, 
he or she was labelled a “premium card”. The methodology changed com-
pared to the previous study. Earlier, the top 20% of spenders were chosen 
yearly – the consumer only received the “premium card” label if he or she 
was in the top or bottom 20% in both 2019 and 2020. This is why the present 
analysis shows smoother differences between the spending groups. Moreo-
ver, the 2020-2021 label also concerns card activity, so the results for 2019 
and 2022 could be distorted. Labeling for 2020-2021 limits the interpreta-
tion of results for other years. It is worth considering expanded "premium 
card" labeling methods in the future to achieve greater comparability over 
long time horizons. For reasons of data protection, it was not possible to 
provide the indicated spending threshold. The analysis was conducted on 
a portfolio of like-for-like cards, meaning that these were cards present  
in the market throughout the observation period. The Mastercard data used 
was anonymised independently. Personal data was not used to prepare this 
summary.



13Transactional data inflation

Inflation basket structure
Cavallo (2020) proposes to create relative weights based on the official 
CPI measure and percentage changes in payment transactions. In Table 2,  
we present the share of each category in the inflation basket, both CSO and 
Mastercard. The outlined approach made it possible to observe differences 
in spending structures between 2019 and 2022, and to assess the usefulness 
of high-frequency data as an alternative to public statistics. 

The convergence of the Mastercard and CSO inflation baskets in 2019-2022 
was very high. The Pearson indicator showed a 99% correlation. The results 
may differ from the previous paper (Miniszewski, 2021) because of the meth-
odology changes in mapping spending categories. It is hampered by lack of 
access to the full account. We were only informed which shop the money 
was spent at. Supermarkets are matched to the grocery categories (due to 
the highest share of food in sales), even though they also sell household or 
recreational goods. In this analysis, the groups were selected according to 
expert knowledge, taking into account a company’s broadest field of activity 
and the degree of inflation matching official statistics.

Table 2.  Summary of CSO and Mastercard inflation baskets in 2019-2022 (%)

Inflation basket categories
CSO inflation basket Mastercard inflation basket

2019 2020 2021 2022 2019 2020 2021 2022

Food, alcoholic and non-alcoholic 
beverages 41.4 41.5 46.3 44.1 42.2 46.9 44.8 43.4

Clothing and footwear 6.5 6.5 5.6 6.0 7.4 5.4 5.6 5.3

Furnishings and household equipment 7.5 7.6 7.8 7.7 7.1 7.3 6.6 6.0

Health and beauty 6.8 7.0 7.2 7.6 6.1 6.4 6.1 6.1

Transport 13.7 13.0 11.9 12.8 13.8 11.0 12.0 12.7

Recreation and culture 8.5 8.7 7.7 8.1 9.6 9.0 9.0 9.0

Restaurants and hotels 8.2 8.1 6.1 6.4 5.8 4.7 5.2 5.9

Other goods and services 7.4 7.5 7.4 7.3 8.2 9.4 10.7 11.6
 

Note: we used data from January-June 2022 to create 2022 Mastercard inflation basket.  
Source: prepared by PEI based on CSO data and estimated spending data according to Mastercard.

Transactional data 
inflation
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The decline in sales at apparel shops was greater than official statistics 
show. While the official weight decreased by 0.9 pp in 2021, the share of real 
spending in this category already fell by 2.0 pp in 2020. Mastercard's cur-
rent estimates showed dynamic changes in the consumer basket as early as 
2020 (Table 3). Updates to the official inflation basket did not occur until the 
following year, so abrupt changes in 2020 and 2022 can only be observed 
using high-frequency data. We observed a deeper slump in the “transport” 
category (-2.8 pp in 2020, compared to -1.2 pp in 2021). In contrast, the de-
creases in the “recreation and culture” and “restaurants and hotels” catego-
ries were not as sharp as in the official statistics, but they occurred earlier.

Table 3.  CSO and Mastercard inflation baskets dynamics in 2019-2022 (pp)

Inflation basket 
categories

CSO inflation basket Mastercard inflation basket

2019-2020 2020-2021 2021-2022 2019-2020 2020-2021 2021-2022

Food and beverages 0.1 4.8 -2.2 4.7 -2.1 -1.4

Clothing and footwear 0.0 -0.9 0.4 -2.0 0.2 -0.3

Furnishings and household 
equipment 0.1 0.1 -0.1 0.2 -0.7 -0.6

Health and beauty 0.2 0.2 0.4 0.3 -0.2 0.0

Transport -0.6 -1.2 0.9 -2.8 1.0 0.7

Recreation and culture 0.2 -1.0 0.4 -0.6 0.0 0.1

Restaurants and hotels -0.1 -2.0 0.3 -1.0 0.5 0.6

Other goods and services 0.2 -0.2 -0.1 1.2 1.4 0.9

Note: we used data from January-June 2022 to create 2022 Mastercard inflation basket. 
Source: prepared by PEI based on CSO data and estimated spending data according to Mastercard.

Figure 3 shows the change in the composition of the consumer basket in 
2019-2022. We observed three main abnormal periods: a) the first spring of 
the pandemic (03-05.2020), b) the second wave of the pandemic, between 
2020 and 2021 (11.2020-04.2021), and c) the gas crisis and Russian invasion 
of Ukraine (12.2021-04.2022). Consumers mainly saved money on clothing 
and appliances.
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Figure 3.  Inflation basket structure in 2019-2022 (%)
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During the pandemic, spending on clothing and restaurants in April 2020 fell 
by 85% and 75% respectively. The lockdown reduced spending on transport 
by more than 50%. In nominal terms, consumers spent less in all catego-
ries – the share of “food and beverages” increased from 43% in April 2019 to 
59% in April 2020. During the second wave, we observed the biggest decline 
in the clothing (-60-65%) and restaurants (-30-50%) categories. Consumers 
limited their spending on transport and appliances. 

The energy crisis has been one of the main causes of the surge in inflation in 
Europe and globally in 2021/2022, potentially lasting several years. Although 
we observed nominal increases in almost all the categories, the share of 
clothing and appliances dropped by 30% and 20% compared to the inflation 
basket from 2019. The decrease in transport is smoother because of the high 
commodity price increases – consumers could travel less, but the cost of 
the travel was higher.

Estimated error of official  
statistics
The perceived price increase during the spring lockdown may have been 
higher than the official measure. The difference in March 2020 was 0.72 pp; 
in April 2020, it was 1.25 pp. Since June 2020, the discrepancy has oscil-
lated around 0.1 pp. This shows the predominance of high-frequency data 
that captured changes in the composition of the shopping basket during the 
period being studied. Reinsdorf (2020) also showed the underestimation of 
inflation during the pandemic. This was caused by the unusual conditions 
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during the early months of the crisis, and the potential for the differences 
between current spending patterns and the CPI weights. In Figure 4, we pre-
sent a comparison of the goods and services price index for the CSO and 
Mastercard inflation baskets in aggregate categories. Since we cannot iden-
tify unit goods in Mastercard spending, the values indicated are approximate 
and based on the overall price indexes for goods and services according to 
the COICOP classification and inflation baskets in each month.

Figure 4.  Comparison of monthly price indices of goods and services for the CSO and Mastercard 
inflation basket (%)
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Actual inflation in December 2021, during the energy crisis, may have been 
lower than the official CSO measure. The official CPI may have been overes-
timated by 0.34 pp. The main reason is the lower share of transport spend-
ing in the inflation basket. In the official structure, transport had a share of 
11.9%; transactional data showed that it was 1.2 pp lower. CPI in transport 
was then at its maximum: 22.7%. The energy crisis made people save mon-
ey, so they reduced travel and fuel purchases. Consumers postponed ma-
jor purchase decisions like buying a new car to save money or for external 
reasons – the long wait for a vehicle at the showroom. Similarly, less new 
furniture was purchased in December 2021 (5.9%, compared to 7.8% in the 
official inflation basket). In addition, December is a month in which we see 



17Transactional data inflation

an increase in the purchase of holiday-related gifts: clothing and jewelry. 
Actual spending in the categories of clothing and footwear and other goods 
was therefore higher than reported by the statistics office. In mid-2021, it 
became apparent to many central bankers that the inflation might not be 
transitionary; since then, the CPI observed by the CSO and the Mastercard 
estimate has increased far beyond the central bank’s target, leading to mon-
etary interventions (which are not covered in this paper). In 2019, the official 
inflation was overstated, supported by theoretical underpinnings, including 
instantaneous consumer reactions to price changes, the problem of com-
parability of substitutes and the income effect. Anomalies observed during 
the summer holidays in 2021 may have been caused by spending on recrea-
tion and trips.

Inflation heterogeneity
Spending on groups of goods and services varies by income group. The rich-
est households spent on average 2.6 times more per month in 2019 than the 
poorest ones (Figure 5). With greater financial capabilities, the quality of life 
rises, and the share of spending on entertainment, culture and education 
increases – among the richest, it was 17%, compared to less than 11% among 
the poorest. At the same time, 20% of the lowest earners spent every third 
złoty on food. Among the rich, this category accounted for one-fifth of total 
spending.

Figure 5.  Average spending per person by quintile group in 2019 (% and nominal terms in PLN)
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People consume different baskets of goods and prices rise heterogeneously, 
which makes individual inflation rates diverge. There is a growing body of 
literature on inflation inequality (Jaravel, 2021; Altunbaş, Thornton, 2022). 
Cavallo (2020) used data from payment transactions to show that real infla-
tion in the US during the pandemic was higher than indicated by the official 
measure. According to his study, households in the bottom income quin-
tile were more affected by price increases. Cardoso et al. (2022) quantified 
the overall effect of the different channels through which inflation affects 
households’ wealth. The authors showed that old people (>65), especially 
low-income ones, are the most affected by inflation. Using Mastercard's es-
timates, we examined whether, in the face of the pandemic and the energy 
crisis, the CPI placed less of a burden on wealthier people.

An increase in inflation affects poorer people more, as their spending struc-
ture is focused on essential products, whereas the top spenders do not 
have to save that much money and, during certain periods, have very dif-
ferent consumption patterns. In Figure 6, we showed the differentiation 
in the baskets due to the population’s wealth. During the lockdowns, this 
measure decreased due to the limited spending opportunities. Both the 
top 20% and the bottom 20% spenders had a bigger share of food and a 
smaller share of restaurants and hotels in their inflation baskets. Rising CPI 
since mid-2021 has also increased inflation heterogeneity within spending 
groups. We observed a huge difference during the energy crisis in November- 
December 2021 due to “food and beverages” and “furnishings” spending.  
In 2022 the high prices impact both inflation baskets. Consumers spent 
more on transport and less on clothing and furnishing. In May 2022 the 
difference could increase due to the wealthier e-commerce spending on 
other goods and services, which may be caused by an increase in promo-
tional activities organized by financial (cryptocurrency) market players.

Figure 6.  Differences in the inflation basket of the top 20% and the bottom 20% spenders in 
2020-2022
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Source: prepared by PEI based on estimated spending data according to Mastercard.
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We are facing an unusual crisis and it is difficult to say how much of the 
spending on second or even third necessity goods disappeared from the 
wallets of affluent individuals, not because of an intentional reduction in 
purchases, but because they could not buy them due to the lockdowns 
and broken supply chains (Figure 7). In the group with the highest spending, 
foreign travel, services and beauty treatments were restricted, and jewelry 
shops tended to be in enclosed shopping malls (the share of e-commerce 
in this industry was not high). In the data, we observe the bottom 20% of 
spenders’ clear focus on essential goods, in the form of food or medicine. 
They did not shift their spending from transport or recreation to furniture 
purchases, but rather saved money. A similar process occurred during the 
second, winter wave of the pandemic, but on a smaller scale due to the more 
limited restrictions. During the energy crisis, in the face of rising inflation, 
there have not been any clear changes in the structure of purchases them-
selves – spending on transport is rising due to rising fuel prices. Spending on 
categories of other goods and services is temporarily increasing. The share of 
spending on food and beverages has fallen to average pre-pandemic levels.

Figure 7.  Inflation basket in the top 20% and bottom 20% spending group in 2019-2022 (%)
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The share of spending on transport was 0.2-0.4 pp higher within the bottom 
20% of spenders in December 2021 and February 2022. The high inflation in 
this category affected poorer households more. A larger share of their total 
spending represented fuel, which was necessary. Transactional data indi-
cates the significant impact of the energy crisis in Poland and Europe. Poorer 
households tend to respond more quickly to price increases by reducing mo-
bility, which causes the higher share of “transport” spending in the inflation 
basket of the wealthier. Meanwhile, in December-February 2021 and May 2022, 
transportation remained a larger share of spending among the poorest. We 
observed a bigger share of spending on transport among the wealthier during 
the waves of the pandemic and in early energy crisis. Top 20% of spenders 
did not travel less, but they may have postponed the purchase of vehicles.  

 

Figure 8.  Difference in the transport share between the top 20% and bottom 20% of spenders (pp)

0.8

0.4

0

-0.8

-0.4

-1.2

-1.6

01
.20

20

03
.20

20

05
.20

20

07
.20

20

09
.20

20

11.
20

20

01
.20

19

03
.20

19

05
.20

19

07
.20

19

09
.20

19

11.
20

20

01
.20

21

03
.20

21

05
.20

21

07
.20

21

09
.20

21

11.
20

21

01
.20

22

03
.20

22

05
.20

22
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Source: prepared by PEI based on estimated spending data according to Mastercard.

In the first half of 2020, the price change was more severe – by as much as 
0.2-0.3 pp – for the bottom 20% of spenders than the 20% top spenders. 
In April-May, the difference was smaller due to the more similar shopping 
basket (limited spending in leisure, dining and travel). In the first half of 
2020, the difference in inflation impact was 4-6 times bigger than the previ-
ous year. During the summer of 2020, CPI was similar between the spending 
groups. In August, the inflation was more of a burden on wealthier house-
holds due to higher holiday spending on travels, recreation, restaurants and 
hotels with a higher CPI value in these months. The first wave of the pan-
demic had an impact on inequality, but we found that the energy crisis has 
had a huge impact on it, too.
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In December 2021, inflation affected the poor more than the rich – by as 
much as 0.23 pp. This was due to the high food and beverages inflation 
while preparing for Christmas. The wealthier households had a lower share 
of transport spending. We also observed a big change in the structure of 
the 2022 inflation basket. The share of food has been dropping because of 
the high cumulative prices and savings by households. The prices of ser-
vices highly dependent on energy are increasing, changing the basket. These 
are the repercussions of the Russian invasion of Ukraine. Since mid-2021,  
we observed higher CPI impact on bottom 20% of spenders. In May 2022, the 
difference in the inflation burden was 0.37 pp, a consequence of the higher 
financial product spending within the wealthiest and sharp increases in food 
and fuel prices caused by rising commodity prices. Data for 2022 may be 
distorted due to the labeling of spending groups in 2020-2021.

Figure 9.  Difference in the inflation burden on the top 20% and bottom 20% of spenders (pp)
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Source: prepared by PEI based on estimated spending data according to Mastercard.

The inflation basket does not include financial assets, purchased housing, 
agricultural and construction land, or works of art. This means that we did 
not consider the difference in savings and investments, which has a greater 
impact on the fact that richer consumers are better able to cope during  
a crisis. Falling food price dynamics and the inability to spend money in se-
lected categories of goods and services had a limited effect on price chang-
es. In line with the theoretical basis discussed in the literature, we observed 
that inflation affects poorer people more.
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High-frequency data provides a more dynamic view of the current economic 
situation. Using estimated spending according to Mastercard, we showed 
that the official measure of inflation during the spring lockdown of 2020 may 
have been underestimated. At the end of 2021, inflation could have been 
overestimated due to the shifting pattern of consumption in Poland. The 
energy crisis has had a different, yet smaller, effect on consumption so far. 
In line with previous research, we can confirm that poorer households are 
more affected by the rise in consumer prices that the most affluent ones.

The method used in this working paper is not perfect due to the lack of ac-
curate data on the amount of goods and services purchased by specific con-
sumers. We rely on the value of transactions, which can be assigned to only 
one category. Another obstacle is the inability to accurately match transac-
tions to COICOP spending categories. Based on in-store payments, we are 
unable to identify the specific types of products purchased. The method 
presented here was used to check the measurement of inflation by increas-
ing the frequency of the inflation basket. This is not an independent method 
for measuring inflation. To create an alternative CPI, data on prices from the 
Internet could be used3, but in case of Poland the insufficient number of In-
ternet users might be still an obstacle when interpreting the data.

Future surveys should consider the choice of methodology, including the 
choice of labels for spending quintiles, to allow for uniform analysis across 
the survey horizon. In addition, they should consider how the highest and 
lowest spending groups are selected: are they in this group year after year, 
or rather characteristic of the entire period combined? 

It is also worth considering conducting a survey on income quintiles, rather 
than just creating spending groups to illustrate the financial situation of 
consumers. This information carries valuable knowledge for policymakers 
when assessing the current economic situation and, most importantly, the 
real burden of inflation on citizens. This method is applicable not only in Po-
land, but also in other countries. The available data also makes it possible 
to examine inflation at the regional level; in the case of Poland, in individual 
voivodships. This study seeks to encourage other researchers to make fur-
ther use of high-frequency data to supplement public statistics. 

Ultimately, this study also shows that we have more information on con-
sumption at our fingertips and that, with the development of electronic 
transactions, we can measure economic indicators such as consumption and 
CPI more accurately. Major developments using this kind of data lie ahead.

3 There is an online CASE CPI, an innovative index measuring consumer price dynamics  
in the Polish market based entirely on data from the Internet (CASE, 2015).

Discussion
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The Mastercard and Kantar survey covers the largest shopping categories. 
It is conducted by telephone, continuously, with a daily frequency (6 days a 
week) on a representative sample of Poles, which makes it possible to es-
timate even short-term changes in the share of a given means of payment. 
The coefficient (b) considers the scale of the partial displacement of cash 
that took place during the first lockdown. The data presented in the state-
ment is not a representation of Mastercard's financial results. Due to the 
need to protect information on Mastercard's raw transaction volumes, the 
scaling factors cannot be made public. 

“Legal disclaimer: The information/data contained in this report/work prod-
uct provided by Mastercard in no way: a) contains, reflects, indicates or 
relates to Mastercard's actual performance or b) constitutes or includes 
Mastercard data. The information/data contained in this report/work product 
represents Mastercard's estimate of the overall market only. The informa-
tion/data, including any forecasts, projections and indications of financial 
opportunities are provided to you as they exist (“as is”) and may be used at 
your own risk. Mastercard is not responsible for any of your actions taken 
in reliance on this report/work product or any inaccuracies, inconsistencies, 
formatting errors or omissions contained herein. Mastercard makes no rep-
resentations or warranties, express or implied, as to the accuracy or com-
pleteness of the information/data contained herein and assumes no liability 
to you or any other person arising from the use of such information/data by 
you or your agents.”

Appendix 1 



27List of figures and tables

List of figures 
and tables

LIST OF FIGURES
Figure 1.  Price index for goods and services in selected categories  

(% y/y)����������������������������������������������������������������������������������������������������10
Figure 2.  Share of estimates in monthly inflation rate (%)�������������������������� 11
Figure 3.  Inflation basket structure in 2019-2022 (%)���������������������������������� 15
Figure 4.  Comparison of monthly price indices of goods and services  

for the CSO and Mastercard inflation basket (%)����������������������������������16
Figure 5.  Average spending per person by quintile group in 2019  

(% and nominal terms in PLN)�������������������������������������������������������������� 17
Figure 6.  Differences in the inflation basket of the top 20%  

and the bottom 20% spenders in 2020-2022����������������������������������������18
Figure 7.  Inflation basket in the top 20% and bottom 20%  

spending group in 2019-2022 (%)����������������������������������������������������������19
Figure 8.  Difference in the transport share between the top 20%  

and bottom 20% of spenders (pp) ������������������������������������������������������� 20
Figure 9.  Difference in the inflation burden on the top 20%  

and bottom 20% of spenders (pp) �������������������������������������������������������� 21

LIST OF TABLES
Table 1.  Changes in spending categories������������������������������������������������������� 9
Table 2.  Summary of CSO and Mastercard inflation baskets  

in 2019-2022 (%)������������������������������������������������������������������������������������ 13
Table 3.  CSO and Mastercard inflation baskets dynamics  

in 2019-2022 (pp) ���������������������������������������������������������������������������������� 14



The Polish Economic Institute
The Polish Economic Institute is a public economic think tank dating 
back to 1928. Its research primarily spans macroeconomics, energy 
and climate, foreign trade, economic foresight, the digital economy 
and behavioural economics. The Institute provides reports, analyses 
and recommendations for key areas of the economy and social life  
in Poland, taking into account the international situation.


