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Abstract: The objective is to characterize food inflation
in general and, particularly, the food items and agrifood
chains, according to the level of exposure to foreign trade,
degree of processing, and inflation indicators in nine metro-
politan areas of Brazil between 2007 and 2022. Basically, the
data used were surveyed by the Brazilian Institute of Geog-
raphy and Statistics for the Broad Consumer Price Index
(Índice de Preços ao Consumidor Amplo, IPCA). The study
fully characterized the food inflation in Brazil between
2007 and 2022, which was aggravated during the Covid-19
pandemic. Food-at-home inflation was generalized among its
household components. Items associated with animal protein
tended to put the most pressure on food-at-home prices.
Among the agrifood chains, the lowest price variations were
observed in products with greater exposure to foreign trade.
A greater price variationwas observed for fresh orminimally
processed food products compared to more processed food
products. Among the nine cities studied, from all regions of
Brazil, no major differences were found in the variations of
food prices of all groups considered.

Keywords: agricultural internationalization; consumer
inflation; food prices

1 Introduction

Food inflation is characterized when food becomes more
expensive continuously or for an extended period compared
to other prices practiced by the consumer. Between January
2007 and December 2022, the Broad Consumer Price Index

(from the Portuguese, Índice de Preços ao Consumidor
Amplo, known as IPCA), which is the official consumer
inflation index in Brasil, increased by 126.0 %. In turn, the
Food and Beverage Price Index (Índice de Preços de Ali-
mentos e Bebidas, IPAB), one of the nine components of the
IPCA, increased by 214.2, 88.1 % more than the broad IPCA
(IBGE 2022a, 2022b, 2022c, 2022d). This study aims at inves-
tigating the manifestation and characteristics of food infla-
tion in Brazil, starting in 2007.

In general, this increase in food prices and, conse-
quently, food-at-home inflation, is believed to be caused by
the internationalization of Brazilian agriculture in a period
when food prices in the international market remained at
historically high levels (Baccarin and Oliveira 2021; Hailu
2021). This price increase was accentuated during the Covid-
19 pandemic (de Soyres et al. 2022; Rana et al. 2023). As
indicated by the Food and Agriculture Organization of the
United Nations (FAO) food price index grew by 73.8 % be-
tweenMay 2020 andMarch 2022, when it reached the highest
value in the entire historical data series (FAO 2023).

Therefore, food inflation in Brazil continues or persists
for more than 15 years, with known negative social impact,
especially among the poorest, who use a larger portion of
their income just to feed themselves. Due to the social and
economic effects of the pandemic, inflation was aggravated
during and after Covid-19, thus justifying choosing this event
as a temporal divider in the analysis of inflation rates pro-
posed here.

The inflationary impacts of Covid-19 have been dis-
cussed in works such as CEPAL/FAO (2020); Oxfam (2022);
Schneider et al. (2020) and Zago (2021). At first, it was
assumed that the negative effects of the pandemic, with
reduced economic growth, increased unemployment, and a
drop in purchasing power could contain food prices due to
reduced demand. Over time, it was confirmed that many
families reduced food consumption while food insecurity
indices worsened. However, food prices did not reduce due
to a few problems found in the world’s value chains and
agricultural supply. The production cost of agricultural
items, especially fertilizers, increased due to difficulties in
maintaining the level of production and world exports, in
addition to strong speculative movements that led the
profit of transnational food companies to skyrocket.
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This study aims at contributing to a better understand-
ing of food-at-home inflation in Brazil, before and during the
Covid-19 pandemic, more specifically, from 2007 to 2019 and
from 2020 to 2022. Other works in the literature discuss
consumer food inflation and the conditions of Brazilian
agriculture, assuming that the latter is the cause of the
greatest pressure on price increases, especially from at-
home food, and not the other segments of the agrifood
groups. In this regard, this study evaluates variables such as
trade openness, production and domestic availability of
agricultural products, degree of food processing, and the
relationships among prices practiced by farmers, world
trade, and consumers.

This work identifies and describes the characteristics of
food-at-home inflation in Brazil, hoping to contribute to the
understanding of the reasons for inflation. Specifically,
the study seeks to (a) determine the weight of the various
components in food inflation, according to IPCA surveys;
(b) verify the impact of several agro-industrial food chains
on the price increases, according to the degree of openness to
foreign trade; (c) analyze the price variation of foods with
different degrees of processing; (d) study regional manifes-
tations of food inflation, testing its national character.

2 Literature Review

In recent years, many national statistical offices (NSOs)
have experimented with using online data in official CPIs,
including the US Bureau of Labor Statistics (Horrigan 2013),
Statistics Netherlands (Griffioen, Ligtvoet, and Broek 2014),
Statistics New Zealand (Krsinich 2015) and Statistics Norway
(Nygaard 2015). Many NSOs have started to incorporate big
date for their official statistics (United Nations Statistical
Commission 2014). Such as the use of automaticweb scraping
of food prices from online stores. Web scraping gathers and
copies data from the web, typically into a central local
database or spreadsheet, for later retrieval or analysis
(Hillen 2019a, 2019b). In this case, the term refers to auto-
mated processes implemented using an algorithm (bot) on
supermakets websites (e-stores) (Hawkins et al. 1968).

Although we do not attempt to build a fully structural
model of food prices, economic theory guides the selection of
explanatory variables. At a fundamental level, food prices
reflect equilibrium between supply and demand forces, and
the model should therefore include the main shifters of
supply and demand. On the supply side, a cursory analysis of
the cost structure of the food industry indicates that, in
addition to raw agricultural commodities, two other inputs
are likely to have a major impact on retail food prices: la-
bour, which is used in processing, wholesale, and retail; and

energy, which is required for both the transformation of the
raw commodities and the transportation of food to the final
consumer (Irz, Niemi and Liu 2013). The state of the tech-
nology also influences the position of the industry supply
curve, but the process of technological change is implicitly
proxied by a time trend in the model (Hawkins et al. 1968).

On the other side of the equilibrium relationship,
demand is influenced by the average and distribution of
disposable income as well as changes in the demographic
composition of the population, but the latter are unlikely to
be very large in a homogenous country such as Finland with
little population growth and limited immigration (Irz, Niemi
and Liu 2013). Ultimately, the empirical model attempts to
explain retail food prices by the unit costs of agricultural raw
materials, energy, and labour, while income is ignored due
to the unavailability of monthly data (see below).

In termsof costs, part come from imports (cost of importing
petroleum products, fertilizers, and other finished products
relating to agricultural commodities) (Samal et al. 2022).

Technological and preference changes are captured by
trends in themodel. The omission of income from themodel,
although unfortunate, is a feature shared with other ana-
lyses of food prices, such as Leibtag (2009) and Baek and Koo
(2010).

Besides factors as labour, energy costs and technology
development, there are other factors that interfere with
production prices and inflation. International food prices
have a strong relation with prices in the production but also
as a result of pressure of commodity imports from other
countries. Another factor is the price of transportation, that
make pressure in the final price (Vavra and Goodwin 2005).

In this context, we assist to a growing internationaliza-
tion of food markets, based on countries that are producers
at lower prices (as south America and Asia), high exporta-
tions envolving important transportation costs, and final
consumption prices in more developed countries that re-
flects this process. When prices paid to producers by the
international market are high, producers tend to export,
living less production for the internal market, what also
make the price become higher (Conforti 2004).

Policies as imports tariffs and production subsidize, can
also interfere with prices. And finally, two global factors, can
be considered to have consequences in the prices. The first is
related with climate change, that impacts in water avail-
ability and commodities production and the second one, is
related to the COVID-19 pandemia, that impacted in the food
production, processing, distribution, and demand (Rana
et al. 2023; Serpil and Mehmet 2020). Also the Ukrania War,
with large consequences in the production, due to prices of
fuel and fertilizers, is amajor concern for global poverty and
food insecurity (Arndt et al. 2023).
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Estimate price evolution and inflation trends becomes
more important, specially in low economic countries, where
consumers tend to spend ahigher proportion of their income
on food items (Headey 2018; Hailu 2021; Headey and Hirvo-
nen 2022).

3 Methodology

Data on price variation and the participation of the various
components in consumer inflation were taken from the
Broad Consumer Price Index (IPCA) disclosure tables, sur-
veyed by IBGE (Brazilian Institute of Geography and Statis-
tics). The IPCA target population is urban families from
different capitals or metropolitan areas of Brazil, with in-
comes ranging from 1 to 40 minimum wages (IBGE 2005).

IPCA goods and services are classified into four hier-
archical levels: groups, subgroups, items, and subitems.
Each is assigned a weighting coefficient calculated as the
ratio between the value of their expenditure and the total
consumer expenditure on all goods and services. Estimates
of consumer spending are based on editions of the Family
Budget Survey (Pesquisa de Orçamento Familiar, POF) also
conducted by the IBGE. The IPCA from 2007 to 2011 was
based on the POF 2002/03; from 2012 to 2019, on the POF
2008/09, whereas the IPCA after 2020 has been based on the
POF 2017/18.

Nine expense groups were considered, including food
and beverages, with two subgroups: food at home and food
away from home. The first subgroup contains 16 items,
which are the same in the three POFs, and approximately
160 subitems, which change according to the consumption
pattern observed in the POFs. In turn, food away from home
does not include items and, comprises nine sub-items as of
2020.

Most of the time, the weighted data of the national IPCA
used expresses the average change in prices of several
metropolitan areas from all Brazilian regions. The price
variation and the contribution of the components (sub-
groups, items, and subitems) to the inflation of the food
and beverages group or the food-at-home subgroup were
studied. The contribution of the different components was
calculated considering the relative importance of each item
in the weighting structure of IPCA expenses.

Based on the subitems of the food-at-home subgroup,
two other classifications were made. The first relates the
subitems to their agricultural origin, seeking to establish the
contribution of agro-industrial groups to food inflation. The
data allowed us to determine 23 agroindustrial food chains
or product groups, until 2019, and 24, after 2020. For 19 of

them, with a well-defined and specific agricultural origin,
the level of trade openness was calculated, based on export
and import data, available in the AgroStat System of the
Ministry of Agriculture, Livestock and Food Supply (BRASIL
2023), and national production, obtained from several IBGE
publications.

Furthermore, based on Monteiro et al. (2018), the sub-
items were classified according to the degree of processing
and purpose into four groups as follows: G1 – in natura/
minimally processed foods, G2 – processed culinary in-
gredients, G3 – processed foods, and G4 – ultra-processed
foods.

Finally, with a methodological adaptation, the specific
manifestation of food inflation was analyzed in nine cities
where the IBGE survey is conducted. G1 was subdivided into
two subgroups, in natura andminimally processed products,
assuming that thefirst could present greater price variations
among the studied cities due to long-distance transport
difficulties.

4 Results and Discussion

4.1 Food Inflation: The Broad Consumer
Price Index (IPCA) Components

Studies by Mendonça de Barros, Rizzieri, and Picchetti
(2001), Farina and Nunes (2002), and Castro and Magalhães
(2006) report a reduction in real food prices in Brazil be-
tween 1975 and 2002. Farina and Nunes (2002) calculated a
20 % real drop in food prices in general and 15 % in food
away from home, between August 1994 and February
2002. These authors concluded that productivity gains and
decreasing profit margins in the food industry and food
distribution (especially, in supermarkets) were responsible
for the drop in food prices in Brazil compared to de-
velopments in agriculture.

This trend observed was in line with the evolution of
international food prices. FAO studies show that real food
prices dropped close to 50 % in the world in the last four
decades of the 20th century. However, unlike the conclusion
by Farina and Nunes (2002), FAO concludes that agriculture,
in particular, the technological advances associated with the
Green Revolution resulted in the decreasing average cost of
agricultural production while allowing production to in-
crease even as the prices were falling. The supply of agri-
cultural products and food was also positively impacted by
strong agricultural protectionism, linked to production in-
centives, in developed countries, especially in Europe and
the USA (FAO 2005).
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Data from the first six years of the XXI century shows
that the drop in food prices in Brazil tended to continue, and
the IPABwas lower than the IPCA, although not as significant
(Baccarin and Oliveira 2021). However, after 2007, Figure 1
shows a reversal of the trend, and the IPAB was lower than
the IPCA only in 2009, 2017 and 2021. Between 2007 and 2019,
the IPCA varied by 103.5 % and the IPAB by 155.7 %, with
annual averages of 5.6 and 8.0 %, respectively. During the
pandemic, the IPCA varied by 21.7 % and the IPAB by 37.5 %
with respective annual averages of 7.2 and 12.5 %, almost
double that of the previous period.

In 2020, the IPABwasmore than three times the IPCA. In
2021, although still high, the IPAB dropped to close to 8 %,
while the IPCA reached just over 10 %, indicating that other
components, in addition to food, pushed consumer inflation
upwards. In 2022, the IPAB registered the third value of the
entire series, once again surpassing the IPCA.

Table 1 shows that before the pandemic, the food-away-
from-home (IPAF) subgroup varied more than the food-at-
home (IPAD) subgroup. This result can be correlatedwith the
increase in the average income of Brazilians, at least until
2014, and with the rising prices of urban services such as
bars, snack bars, and restaurants (Baccarin and Oliveira
2021). However, food-at-home prices also increased above
the IPCA, indicating that other segments of the agrifood
groups, such as agriculture, put upward pressure on food
prices.

During the pandemic, prices behaved differently and
the IPAD value wasmore than double the IPAF in the period.
Restrictions on people’s mobility for sanitary reasons led to
a sharp drop in consumption in commercial businesses
specialized in providing meals, which was not fully offset by
the growth in delivery services.

On the demand side, the greater allocation of consumer
spending to food at home, to the detriment of spending on

food away from home, leisure, transport, clothing, etc.,
offset, at least partially, the dropping average labor income.
Also, the emergency aid granted to millions of Brazilian
families by the Federal Government added pressure to food
prices, especially in the second half of 2020. As a result, the
real sales index measured by the Association Brasileira de
Supermercados increased by 9.4 % in 2020 compared to 2019,
the highest annual value since 2001 (ABRAS 2021). It is
noteworthy that 75 % of supermarket sales are food.

Table 2 shows the 16 items of the food-at-home subgroup
and those that contributed the most to food inflation. The
item contribution was calculated based on weighting the
price variation by the item’s percentage share in the food-at-
home subgroup. Only the items, oils and fats, and canned
and preserved products increased below the IPCA of 103.5 %
measured in the period.

Meat prices, largely beef, included in the minimally
processed subgroup varied the most, close to 90 %, between
2007 and 2019. Three other items, vegetables and greens;
tubers, roots and legumes; and fruits, marketed in natura,
also had very high price variations.

In this period, meat contributed the most to inflation
(26.8 %) due to increasing prices and the large participation
(∼15 %) in food-at-home expenses. Three items, meat, baked
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Figure 1: Broad Consumer Price Index (IPCA)
and Food and Beverage Price Index (IPAB), in
Brazil from 2007 to 2022. Source: IBGE (2023).

Table : Price Index of food, in Brazil, from  to .

Period IPAD (food at home) IPAF (food away from
home)

Variation
%

Average Variation
%

Average

– . . . .
– . . . .
– . . . .

Source: IBGE ().
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goods, and milk and dairy products were responsible for
almost 50 % of the price increase in the food-at-home sub-
group. The last two items are not so much due to price
variation, but because of their significant share in consumer
spending, close to 13 % in this subgroup.

During the pandemic, Table 3 shows that only one
i.e. fish, varied less than the IPCA value of 21.7 %. The biggest
price increase, of 115.6 %, was recorded for tubers, roots and
legumes. The second largest price increase during the

pandemic, of 88.4 %, was seen in oils and fats, largely due to
the increase in the price of soy oil. According to FAO (2023),
the international price of vegetable oil (including soybeans
and its products) increased by 2.5 times, between 2015 and
May 2022, well above the other items considered: sugar,
meat, cereals, and dairy products.

According to Table 3, as in the previous period, meat is
still first but contributed less since meat prices varied less
compared to the other items. Four items were responsible
for almost half of food-at-home inflation, three of which are
animal protein sources, which probably contributed to the
decreasing nutritional quality of the diet of the poorest.

The prices of most items increased above the IPCA, thus
allowing us to conclude that food inflation had a wide scope
and cause. However, price variation at different intensities is
observed between items and over time, suggesting thatmore
specific issues also contributed to inflation. In this sense, it is
suggested to approach the characteristics of agrifood chains,
such as the level of concentration of their segments (which
will not be developed here), the degree of food processing,
and the importance of foreign trade.

4.2 The Importance of Agricultural Chains in
Food Inflation

In the 2007–19 period, beef contributed themost, about 30 %,
to the increase in prices of food at home (Table 4). This is the
secondmost important chain in consumer spending and had
a price increase of 281.2 %, well above the average inflation
of 156.3 % for the other chains. Along with wheat and dairy
cattle, these three chains accounted for more than half of
food-at-home inflation.

In addition to beef cattle, price increases of over 200 %
were observed in five other chains: laying poultry, potatoes,
oranges and citrus, onions and manioc. However, their
contributions to raising prices were relatively modest due to
their small share in consumer spending.

Table 5 shows the results for the period 2020 to 2022. Two
initial observations are necessary since as of 2020, the IPCA
structure has changed based on the POF 2017/18, thus also
changing the share of the chains in the food-at-home sub-
group (compared to the data in Table 4) while one more
chain was incorporated, other animals.

The soy complex had the second biggest price increase
of 101.3 %, well above the average price increase of 56.3 %
observed for the other chains, contributing with a 4.5 % in-
crease to the inflation of food at home, two times higher than
its share in consumer spending.

Further, dairy products and beef and wheat contributed
the most to the IPAD, although with a different order of

Table : Price variation and contribution of each item to food-at-home
inflation, in descending order of contribution, Brazil , .

Items Price
variation

Contribution Accumulated
contribution

Meat . . .
Baked goods . . .
Milk and dairy products . . .
Beverages . . .
Poultry and eggs . . .
Fruits . . .
Cereals. Beans and oilseeds . . .
Tubers. Roots and legumes . . .
Processed meat and fish . . .
Sugars and derivatives . . .
Flour. Starches and pasta . . .
Salt and condiments . . .
Oil and fat . . .
Fish . . .
Vegetables and greens . . .
Canned goods . . .

Sources: IBGE ().

Table : Price variation and contribution of each item to food-at-home
inflation, in descending order of contribution, in Brazil, from  to .

Items Variation Contribution Accumulated
contribution

Meat . . .
Milk and dairy products . . .
Tubers. Roots and legumes . . .
Poultry and eggs . . .
Baked goods . . .
Beverages . . .
Fruits . . .
Cereals. Beans and oilseeds . . .
Oils and fats . . .
Sugar and derivatives . . .
Flours. Starches and pasta . . .
Processed meat and fish . . .
Salt and condiments . . .
Vegetables and greens . . .
Canned goods . . .
Fish . . .

Source: IBGE (a, b, c, d).
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importance and with a less significant joint weight than in
the previous period. This result is due to very strong price
increases in other chains, such as the soy complex, coffee,
sugar and alcohol complex, potatoes, onions and tomatoes.

Additionally, an exercise on the variation of consumer
prices for 18 chains with different participations in inter-
national trade was conducted exclusively for the 2007–19
period. A study by IPEA (2011) pointed out that from 2007 to
May 2011, two food groups pushed inflation upwards, the
away-from-home and food chains that participate strongly
in foreign trade (known as tradable goods), while the foods
of the nontradable goods pulled it down, althoughwithmuch
more intense annual price fluctuations.

This section deals only with food at home and the
respective chains/groups that were classified as (i) tradable,
those groups/items whose exported or imported quantities
exceed 10 % of the national production; (ii) intermediate
tradable, imported and exported market shares between 3
and 10 % and; (iii) nontradable goods, shares below 3 %.

Unlike the IPEA (2011) study, Table 6 shows that the
average increase in consumer prices was higher for non-
tradable and intermediate for moderately tradable, while
the lowest increase was observed, precisely, for those

products that participate strongly in foreign trade. It is
noteworthy that the international prices of agricultural
commodities were at historically high levels while the in-
ternal price increases of the three groups were above the
IPCA between 2007 and 2019.

These results do not detract from the understanding
that the internationalization of Brazilian agriculture, in a
period of high international prices, has pressured domestic
prices upwards. Most likely, the import or/and export pri-
ces affected directly the domestic price of tradable goods
and indirectly the nontradable ones.

Furthermore, the various agricultural activities compete
for land, investments and farmers’ expenses, so it is safe to
assume that an increase/decrease in international prices
may end up affecting negatively/positively the cultivated
area and production of nontradable goods. Concerning the
market demand, Maluf and Speranza (2013) suggest that the
increasing prices of tradable goods may lead to a price in-
crease of nontradable goods and, subsequently, of production
of nontradable goods that may substitute the first, such as
among the different sources of carbohydrates, rice, potatoes,
cassava and wheat. Or between animal proteins, such as beef
and chicken eggs.

Table : Contribution of agricultural chains to food at home inflation, in
descending order, Brazil,  to .

Chains %
IPADa

Price
variation

IPAD
contribution

Accumulated
contribution

Dairy cattle . . . .
Beef cattle . . . .
Wheat . . . .
Poultry farming . . . .
Undefined . . . .
Fruits . . . .
Soybean complex . . . .
Rice . . . .
Swine farming . . . .
Coffee . . . .
Tomato . . . .
Onions . . . .
Vegetables . . . .
Banana . . . .
Potato . . . .
Sugarcane complex . . . .
Laying poultry . . . .
Manioc . . . .
Beans . . . .
Fish . . . .
Cocoa and products . . . .
Corn . . . .
Orange and citruses . . . .
Other animals . . . .

Source: IBGE (). aIPAD = food at home index.

Table : Contribution of agricultural chains to food-at-home inflation, in
descending order, Brazil, , .

Chains %
IPADa

Price
variation

Contribution.
IPAD

Accumulated
contribution

Beef cattle . . . .
Wheat . . . .
Dairy cattle . . . .
Undefined . . . .
Poultry farming . . . .
Beans . . . .
Fruits . . . .
Swine farming . . . .
Vegetables . . . .
Rice . . . .
Tomato . . . .
Soybean complex . . . .
Laying poultry . . . .
Banana . . . .
Potato . . . .
Fish . . . .
Orange and citruses . . . .
Coffee . . . .
Sugarcane complex . . . .
Onion . . . .
Manioc/yuca/
cassava

. . . .

Cocoa and products . . . .
Corn . . . .

Source: IBGE (a, b, c, d). aIPAD = food at home index.
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4.3 Inflation According to the Degree of
Food Processing

Table 7 shows that according to the degree of processing,
fresh or minimally processed foods (G1) had a greater
contribution to the IPAD compared to its share in consumer
spending, in both periods. On the other hand, the opposite
behavior was observed for processed and ultra-processed
products, so G3 and G4 groups put less pressure on prices.
Culinary ingredients, G2, at first, behaved similarly to G3 and
G4 but, during the pandemic, their participation in the IPAD

was much greater than that of food-at-home spending. This
result is explained by the great price increase of foods
derived from soy and sugarcane, which representmore than
90 % of the G2.

The data show that foods fromG1, with a lower degree of
processing, put the most pressure on food inflation in the
analyzed period. Partially, because less processed food has a
large share in the consumption structure, but also because
the prices have risen above other groups. Indirectly, this
could be interpreted as an indication that agricultural prices
played a decisive role in raising food prices, more than those
of industrial processing or retail distribution. Further, the
weight of agricultural products in the cost and price of food
tends to be greater in less processed foods.

In nutritional terms, in a first approximation, it can be
said that products with higher nutritional quality, precisely
in natura or minimally processed items, were relatively
more expensive than those with lower nutritional quality,
especially the ultra-processed ones, what have large impacts
in low-income families.

Another important finding is that between 2008–09 and
2017–18,whileG1 increased its share of food-at-home spending
and G4 decreased, the opposite occurred regarding the intake
of calories. The calorie intake share of G1 reduced from 50.4 to
49.5 % whereas G4 increased from 16.0 to 18.4 % (IBGE 2020).
Not discarding other factors, the data allows us to conclude
that the relatively higher price increase of G1 played an
important role in themore intense use of products with lower
nutritional quality in the average diet of the Brazilian
population.

4.4 Regional Manifestation of Food Inflation

The objective is to check for value dispersion of the inflation
components among the cities where the IBGE conducts price
surveys. Data collected from 2007 to 2022 from nine cities,
Belém, Fortaleza, Recife, Salvador, Belo Horizonte, Rio de

Table : Foreign trade and price variation of food in agrifood chains in
Brazil, from  to .

Chains Exports/
Prod. %

Imports/
Prod. %

Balance/
Prod. %

Price
variation

Sugarcane . . . .
Coffee . . . .
Soybean . . . .
Orange . . . .
Poultry farming . . . .
Corn . . . .
Swineculture . . . .
Beef cattle . . . .
Onion . . −. .
Cocoa . . −. .
Wheat . . −. .
Mean – tradable . . . .
Rice . . . .
Beans . . −. .
Dairy cattle . . −. .
Potato . . −. .
Mean – averagely
tradable

. . −. .

Banana . . . .
Laying poultry . . . .
Tomato . . −. .
Manioc . . . .
Mean – non-tradable . . . .

Source: BRASIL (). IBGE (several publications).

Table : Price variation and contribution to food-at-home inflation of food groups according to the degree of processing, Brazil,  to .

Group – –

Sub-items %
IPAD

Price
variation

IPAD
contribution

Sub-items %
IPAD

Price
variation

IPAD
cont.

G  . . .  . . .
G  . . .  . . .
G  . . .  . . .
G  . . .  . . .
Total  . .  . .

Source: IBGE ().
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Janeiro, São Paulo, Curitiba and Porto Alegre were used. The
subitems were grouped according to the degree of process-
ing and G1 was divided into G1.1, consisting of products in
natura, and G1.2, the minimally processed ones, in which
meat and dairy products predominate.

Figure 2 shows that the hierarchy of price variation of
product groups is practically the same in all cities. With few
exceptions, the greatest variation was registered in G1.1,
followed by G1.2, G2, G3 and G4, basically from the lowest to
the highest degree of processing.

Table 8 shows basic statistics on price changes in the
nine cities. The greatest average variation occurred in G1.1,
fresh products, and the smallest in ultra-processed products,
G4. All coefficients of variation were below 21 %, a value
considered low (GOMES 1985) and indicating that there was
no great dispersion in price variation between cities for each
product group.

The highest standard deviation and the second highest
coefficient of variationwere observed in G1.1, which appears
to be associated with the nature of the group products.
Because the long-distance transport of products in natura is
more difficult, production tends to be developed around the
cities where the study was conducted, thus leading to
different cost and price conditions.

The low coefficients of variation registered in G1.2, G3
and G4 are not surprising, given the oligopolistic and
national character of their companies, such as meat-
packing plants, dairies and large companies that produce
processed and ultra-processed products. However, for G2,
predominantly sugar and soy oil, the coefficient of vari-
ation was the highest, which was not expected since few
companies sell directly to consumers in this group as
well.

5 Conclusions

The food inflation in Brazil was fully characterized be-
tween 2007 and 2022. The surveyed data show that the Food
and Beverage Price Index (IPAB) was lower than the Broad
Consumer Price Index (IPCA) in only three years. This
result worsened from 2020 onwards, during the Covid-19
pandemic.

Regarding subgroups, compared to food away from
home, the food at home increased less between 2007 and
2019 and more sharply from 2020 to 2022, apparently

Table : Mean, standard deviation and coefficient of variation of group
price variation according to the degree of processing in nine cities in
Brazil, –.

Groups Mean Standard
deviation

Coefficient of
variation

G. . . .
G. . . .
G . . .
G . . .
G . . .

Source: IBGE ().
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Figure 2: Price variation of product groups, according to the degree of processing in nine metropolitan areas in Brazil, between 2007 and 2022. Source:
IBGE (2023).
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associated with changes in consumer habits during the
Covid-19 epidemic.

In Brazil, food-at-home inflationwas generalized among
household items over the studied period. Most of the items
recorded price increases above the IPCA due to the large
share in the consumer spending structure as is the case of
meat (predominantly beef). Between 2007 and 2019, the
sharp rise in prices of items associated with animal proteins
tended to put the most pressure on the prices of items in the
food-at-home subgroup.

Among the agrifood chains, the tradable goods with
greater exposure to foreign trade had lower price variation,
intermediate tradable with average exposure had average
variation, and nontradable goods with little exposure to
foreign trade exhibited broader price variation. International
food prices remained at relatively high levels in the period,
directly affecting domestic prices of tradable goods. Further-
more, theprices ofnontradable goodswere indirectly affected
since they competewith the tradable goods for planting areas,
investments, and farmers’ expenses as well.

As for the degree of food processing, a greater price
variation was recorded for fresh or minimally processed
products compared to more processed products. This result
ended up affecting consumer habits by decreasing con-
sumption of the former and increasing the latter, appearing
to reduce the nutritional quality of food consumed at home.

Among the considered nine metropolitan areas from all
regions of Brazil, food prices did not vary significantly for
the studied groups. In conclusion, compared to more pro-
cessed foods whose production is concentrated in a small
number of large companies, products in natura had greater
price variations between cities and more dispersed pro-
duction due to the greater difficulties faced when trans-
porting fresh foods over long distances.
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