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Price and convenience: the influence of supermarkets on consumption
of ultra-processed foods and beveragesin Brazil

Abstract

Objective: To evaluate the influence of convenience and fadtra-processed foods
and beverages on purchases at supermandethods. The study used data on food
and beverage acquisition for household consumpfiiom the Brazilian Household
Budget Survey, performed in a random sample of &b /@ouseholds between 2008-
2009. Foods and beverages were categorized inte @vaups, according to
characteristics of food processing. Retail storesewgrouped into supermarkets and
other food stores. Proportion of calories from fooand beverages purchased at
supermarkets and other food stores, and respetidan prices (R$/1,000 kcal), were
calculated according to households’ geographical smcioeconomic characteristics.
Effect of convenience in household purchases il rstores was expressed by the
acquisition of several food items at the same stohe influence of convenience and
prices of ultra-processed products on purchasggpermarkets was analyzed using log-
log regression model with estimation of elastiatyefficients. Results: The mean
prices of foods and beverages purchased at supertwawvere 37% lower in
comparison to other food stores. The share of -pitoaessed foods and beverages in
purchases made at supermarkets was 25% higheatlaher food stores. An increase
of 1% in prices of ultra-processed food items ledat 0.59% reduction in calorie
acquisition at supermarkets (R2=0.75; p<0.001)tl&nother hand, an increase of 1% in
the number of food items purchased at supermamestisited in 1.83% increase in
calorie acquisition of ultra-processed foods andebsmges (p<0.001)Conclusion:
Convenience and lower relative prices of food itgpuschased at supermarkets, in
comparison to other food stores, are relevant fagx higher share of purchases of
ultra-processed foods and beverages at supermarkets

Keywords. food processing, food acquisition, cost, food dednehousehold budget
survey, retail.
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I'ntroduction

The expansion of marketing and consumption of ydtaressed foods and
beverages proceeds jointly with the increase ivglemce of overweight, obesity and
other chronic diseases related to improper nutriind insufficient physical activity in
almost every countrygSWINBURN et al., 2011; MONTEIRO et al., 2013). $&
studies point to potential connections between therrent pandemic in
noncommunicable diseases related to obesity ancetiemt changes in food production
and distribution structures worldwide, especialledo intrinsic characteristics of ultra-
processed food and beverage products that favoca@vsumption: convenience, price
and flavor. However, ultra-processed foods and tages are also marked by low
nutritional quality (MONTEIRO et al., 2013; LOUZADA al., 2015a,b,c).

Changes in food supply systems are related to gyreatailability of ultra-
processed food products in populations’ diets, @aflg considering the rise of large
supermarket chains and the concentration of holddbod acquisition at supermarket
retail stores (SWINBURN et al., 2011; REARDON & TMER, 2012; MONTEIRO et
al., 2013; COSTA et al., 2013; GOMEZ; RICKETTS, 301POPKIN, 2014;
STANTON, 2015; TAILLIE, NG, POPKIN, 2016Besides the aggressive massive
advertisement for ultra-processed products on tkle magazines and other media
platforms, consumers are constantly induced to hase large volumes of ultra-
processed foods and beverages at supermarketsgithqmucing policies, constant
introduction of new products, promotions and elab®marketing strategies involving
priority placement that allows more exposure osthproducts on shelves, among other
things (HAWKES, 2008; REARDON & TIMMER, 2012; STANDN, 2015; STERN;
NG; POPKIN, 2015).

Price is considered a primary determinant of foainadnd (ANDREYEVA,
LONG, BROWNELL, 2010) and a core factor leading sutmers to replace traditional
food retail stores with supermarket’ (HAWKES, 20@BASPI et al., 2012; GOMEZ;
RICKETTS, 2013). Therefore, supermarket manageve lpgicing policies as one of
the main strategies to influence consumers’ degssion what and how much to buy
(HAWKES et al., 2008; REARDON & TIMMER, 2012).

Technological improvements, increasing returns oéles in food industry
production, and use of low-cost ingredients anddfadditives allowed reduction in
prices per calorie of ultra-processed products @RGP ADAIR; NG, 2012,
MONTEIRO et al., 2013; WIGGINS et al., 2015), rarded by longer shelflife and
lower production losses due to high levels of ssigagfined starches, fats, salt and
various additives (POPKIN; ADAIR; NG, 2012; RICARD®& CLARO, 2012;
MOUBARAC et al., 2013).

In Brazil, ultra-processed foods and beveragesidtexpensive in comparison
to unprocessed or minimally processed foods andessed culinary ingredients
(MOUBARAC et al., 2013; CLARO et al., 2016); howeyvéhe magnitude of price
differences is dependent of the place of purch&dR(NA; NUNES, MONTEIRO,
2005; HAWKES, 2008). Moreover, relative prices ofratprocessed foods and
beverages have been decreasing during the pasta3® gompared to other food items
in the Brazilian diet (YUBA et al., 2013), an inae® in relative prices of healthy foods
that suggests the encouragement of obesogenig gatiterns (WIGGINS et al., 2015).
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Evidence shows that supermarket chains play anraporole in the food retail
scenario due to large-scale acquisition contraetptiated with special conditions by
using market power to drive prices of ultra-proegistods and beverages below prices
usually charged by traditional retail outles (HAWKE 2008; STANTON, 2015;
TAILLIE, NG, POPKIN, 2016). A similar strategy islsa applied to fresh foods;
however, results for the latter are systematicialfgrior than for ultra-processed foods
because of inherent characteristics of the produttsrefore, it supports the hypothesis
that supermarkets have encouraged use of manypunticessed foods by making them
more purchases than fresh foods (HAWKES, 2008)e@afly in emerging countries
(GOMEZ; RICKETTS, 2013; POPKIN, 2014).

Results from previous studies, using data fromBhezilian Household Budget
Survey carried out between 2002-2003 and 2009-2l@®yed that supermarkets have
made major contributions to the household foods dndks purchased in Brazil,
especially those commonly described as ultra-psmmes(COSTA et al.,, 2013;
MACHADO, 2016). More widespread patronage of suekats is directly associated
with greater use of ultra-processed foods, sugugdtiat convenience and price of
ultra-processed foods and drinks at supermarkefdaiex their greater place in
households. Thus, the study aims to evaluate thesimce of convenience and prices of
ultra-processed foods and beverages on the choicdoaxls purchased from
supermarkets.

Material and methods

Database

Data on characteristics of household food purchasm® gathered from the
nationally representative 2008-2009 Household Budgervey conducted by the
Brazilian Institute of Geography and Statistics GIB) on a probabilistic sample of
55,970 Brazilian households. The survey used a aghustered sampling procedure,
with geographical and socioeconomic stratificatmincensus tracts in the country,
followed by two stage sample selection based angi@nd households.

In the sample selection, tracts of the 2000 DenpigcaCensus were selected to
obtain household strata with geographic and soomm@wnic homogeneity, considering
geographic location of the tracts (region, stasmital or other city, geographic locus,
urban or rural setting) and spectrum of socioecaomariation of households, based on
educational attainment of the household head, tireguh formation of 550 household
strata (IBGE, 2010).

Data collection

Household interviews were performed during one ypariod, in order to
provide information on household budgets in différsituations, including seasonal
variations of food acquisitions, prices and incoffiB8GE, 2010). Data analyzed in the
study includes records of foods and beverages lofaghhousehold consumption,
during seven consecutive days for each househadistered by household members or
trained interviewers (if necessary), including @uderistics of food items purchased,
the amount (in kilograms or liters), prices (in Bhian currency, Reais, R$) and type of
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food retail stores visited (e.g. supermarket, lagatket, other food stores). Considering
the short reference period used for recording Hoaldeexpenditures on food, the

survey does not allow to identify usual patterngoafd acquisition for each household

interviewed. Therefore, the unit of analysis in #tedy are household strata, according
to the survey sample design (IBGE, 2010).

Variables

Using food composition tables, the energy cont&oal] was calculated from
the amount of foods and beverages bought by eaaokehold, excluding non-edible
items (UNICAMP, 2004; USDA, 2009). Items consumegt@vcategorized according to
the new food classification system, which considiss extent and the purpose of
industrial food processing into four groups (MONTREI et al., 2016):

1. Unprocessed or minimally processed foods (e.g. f&@ans, meat, milk,

eggs, fruit, roots and tubers, vegetables, anda)flou

2. Processed culinary ingredients (e.g. sugar, oits fats, culinary products

used to cook foods from the previous group);

3. Processed foods (e.g. processed breads and chaesed fruit and fish, and

salted and smoked meats);

4. Ultra-processed foods and beverages (e.g. coadtiesks, candy, frozen and

ready meals and soft drinks).

The fourth group, which is focus of interest in tsteidy, includes industrial
formulations of substances extracted from foodsyathesized based on food substrates
or other organic sourcé8IONTEIRO et al., 2016). Food items included witlthe four
groups previously described referred to 35 subgpuped to estimate the variety in
household purchases at each type of food store.

Household food purchases reported in the 2008-2ifi%ehold Budget Survey
referred to 357 different types of retail food sw®rwhich were initially distributed into
nine categories: supermarkets (including supernmsyrke/permarkets and wholeretail
stores), small markets, street fairs/greengroceisiqpmarkets, bakeries, small farmers,
butchers, street vendors, bars/restaurants andsotfide last eight groups were
considered to deal with traditional food retailush were clustered into one category
‘other food stores’.

Considering the complex sampling design, varialfsrring to individuals’
characteristics in the stratum were establishedgusieighted average of individuals’
characteristics within the stratum, e.g., incomegapita per month of stratus(lpcy),
expressed in Brazilian currency (Reais, R$), wdaioned by dividing global income of
n householdsh in the stratums (Ing by the respective number of residentg),(r
according to its weight in the sample,{w

Similar procedure was used to estimate age, eduedtattainment (in years),
proportion of women, children<b years old) and elderly adultz65 years old),

proportion of calories per capita per day from fgmdducts purchased according to
4
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type of food store (supermarket vs. other storasy, its respective average prices per
thousand calories (R$/1,000 kcal). Market pricesfaafd products within a certain
stratum were considered valid for households thath@ased the items or not, in order to
encompass complete market demand system (i.eyding households that chose
buying zero of a particular item due to market @i@dPEA, 2006). Control variables
included in the model referred to geographic regaod situation of the household in
the stratum (state capital, metropolitan area,udraa and rural area).

Price imputation was based on the calculation ef tiedian price paid by
households at the same type of food store at thee s#ecile of monthly income per
capita and in the same geographic region (larg@megtate capital or countryside).
Measures of central tendency and dispersion wezé ttscompare variables before and
after imputation of market prices, indicating go@didity for the procedure adopted.

Relative prices of ultra-processed foods and bgesrggroup 4) acquired at
supermarkets and other food stores were calculatedividing the mean price of the
groups and its subgroups by the mean price of dtwets (combination of items in the
groups 1, 2 and 3). Subsequently, a ratio of redairices between different types of
food stores was estimated by dividing the relatpreces of ultra-processed foods
purchased at supermarkets by the relative pricetheofsame food group obtained at
other food stores.

A set of variables referring to the effect of comesmce in food purchases
according to type of store, and the effect of camipa among different types of food
stores were estimated for each strata, using tta momber of subgroups bought in
each store (ranging from 1 to 35, based on thesifilzetion of food subgroups
proposed) and the total number of retail storesrevbach food subgroup was purchased
(ranging from 1 to 9, based on the categorizatidio@d stores proposed), respectivelly.

Data analysis

The share of calories and the mean prices from fpodps and subgroups from
supermarkets were compared to those obtained a&r stbres using test of means for
independent samples (t-test). A ratio between tlaesof ultra-processed foods and
beverages (calorie percentage) from supermarkets ainother food stores was
calculated, and a linear regression model was tseldeck potential linear associations
between the ratios of calorie percentage sharesreative prices of ultra-processed
foods and beverages.

To test the hypothesis that household availabdftyltra-processed foods from
supermarkets are influenced by its prices, a lgghlzear regression model was used to
estimate price elasticity coefficients. The elasticoefficient indicates the percentage
variation in the share of ultra-processed foods &ameglerages from supermarkets
corresponding to 1% variation in the prices of thed item (own-price elasticity).
Elasticity coefficients correspond to regressioefficients ) of explanatory variables
in linear regression models of log-log type (MITTHAMMER; JUDGE; MILLER,
2000). The general model used is defined as:

In(Qs) = a + B1.In(F*) + Ba.In(F’) +x. (v) [Eq.1]
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WhereQY is the percentage of calories in ultra-processedls and beverages
acquired at supermarkei®y is the price per unit of energy of ultra-proceskemtis and
beverages acquired at supermarkets (R$/1,000 IR@Al}, the price per unit of energy
of other foods complementary to ultra-processedd$oand beverages acquired at
supermarkets (R$/1,000 kcal); amds a vector related to control variables.

Control variables included in the model includedatographic region; area
(capital, metropolitan area, other urban areasraral area); monthly income per capita
(R9); residents’ mean age; mean years of schoalrtgpusehold heads; proportion of
women, children under five years old and adultgdg&feor more; mean price (R$/1,000
kcal) of ultra-processed foods from other food espmean price (R$/1,000 kcal) of
other foods complementary to ultra-processed fofmdsn other food stores; total
number of retail outlets visited for food shopp{iesgmpetition effect); and total number
of food items from each store (convenience effect).

The global fit of the model was analyzed using lik@od ratio test with
significance levels<0.05. Extensions to the general regression modwluding
quadratic terms of variables referring to food @si@nd income per capita, were tested
to identify nonlinear relationships between varsbbnd the share of ultra-processed
foods and beverages calories from supermarkets.

Weighted analyzes were performed in survey moduleonsider the effect of
complex sampling procedures adopted in the Brazii@usehold Budget Survey, in
order to allow extrapolation of results for represtiveness of the Brazilian population,
considering a 95% confidence interval. The stati$tanalyses were performed using
Stata/SE, version 14 (Stata Corp., CollegeStatimited States).

Results

The daily per capita energy available from foodnigebought for household
consumption was 1,719 kcal in 2008-2009: 1,016 kemle from foods purchased at
supermarkets, 703 kcal were from foods from otlipes of food stores. Supermarkets
accounted for the highest percentage of calorigscppita in urban settings, in the
Center-South regions and in the largest incometitgsn(Table 1).

Tablel

Unprocessed or minimally processed foods accountetB.0% of calories from
supermarkets and 54.0% of calories from other &todes (Table 2). Rice, beans, meat,
milk and yogurt accounted for 67% of total food ke from both types of food
stores. Substantial differences between supernsaréatl other food stores were
observed in the calorie share of wheat flour (2\8%1.3%) and, conversely, in the
calorie share of cassava flour (1.3% vs. 5.0%)t fA5% vs. 3.3%), root and tubers
(0.8% vs. 1.5%), eggs (0.5% vs. 1.0%) and fisho@va. 0.9%).

The share of processed culinary ingredients puechag supermarkets was
almost the double of the share acquired at othed fstores; whilst the share of
processed foods purchased at other food stores alvasst four times larger in
comparison to the share from supermarkets. Theedamjfference in processed foods
was the high share of breads bought at ‘other store
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Ultra-processed foods and beverages accounted®fa?dof calories purchased
for household consumption at supermarkets, 25%ehigih comparison to purchases
from other food stores (15.3%). The share of cankieackers and chips, soft drinks,
bread and ultra-processed cheese was similarfateht types of food stores. The larger
differences between purchases made at supermakdtsat other food stores were
found in the subgroups of other sugary drinks (0\&2%0.2%) and sauces and spreads
(0.5% vs. 0.2%). The share of ice cream, chocaatt other sweets was higher at
supermarkets (2.6%) than at other food stores ()1.2%

The mean price per calorie of food groups and suijgg from supermarkets
was 37% lower than at other food stores. In addit&upermarkets presented lower
prices for unprocessed or minimally processed fagwdups, processed culinary
ingredients and ultra-processed foods and beveradfhough there were substantial
differences among prices of food groups componedtsprocessed or minimally
processed foods and processed culinary ingredveitiishigher prices at supermarkets
include milk and yogurt, cassava flour, fruit, maind tubers, eggs, fish, oils and fats.

The group of processed foods was the only with drniglmean prices at
supermarkets, and its components showed similaegriln relation to ultra-processed
foods and beverages, subgroups had lower pricesi@rmarkets, except for ultra-
processed bread. Regardless the type of food stbee,group of ultra-processed
products had higher prices than the mean pricemwiplementary foods (combination
of groups 1, 2 and 3). However, prices of ultragessed products from supermarkets
were nearly 15% lower than charged at other foorkst(Table 2).

Table?2

The consumption of ultra-processed food items wassiderably higher at
supermarkets, according to its lower relative @icecomparison to other food stores
(e.g. the proportion of calories from other sugamyks purchased at supermarkets was
higher in comparison to other food stores due flatixe prices 20% lower). The
exceptions were ultra-processed cheeses, whiclermiszbs similar level of consumption
and prices at the distinct types of food stores.

The ratio of calories from ultra-processed foodsamied at supermarkets, in
comparison to other stores, showed a significamerse association with the ratio of
relative prices paid for ultra-processed foodsugtesmarkets, in comparison to other
food stores (Figure 1). That is, the lower thetredaprice of ultra-processed foods at
supermarkets compared to other stores, the higheonsumption at household level.

Figurel

Estimation of price elasticity in the model adjuster control variables (model
3) was —0.59; indicating that 1% increase in thatire prices of ultra-processed foods
acquired at supermarkets would lead to 0.59% dseraa purchases (R2=0.75;
p<0.001). Furthermore, the convenience effect prteskecoefficient 1.83 (p<0.001), and
relative prices of ultra-processed foods acquiredther food stores had elasticity
coefficient 0.40 (p<0.001), indicating the influenaf both convenience and substitution

7
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effects, respectively (Table 3). There was no ewede of significant nonlinear
relationships between ultra-processed food prige$ share of purchases made at
supermarkets.

Table3

Discussion

The present study is the first population-basedestigation to analyze the
relationship between relative prices, convenienog purchase of foods at different
types of food retail stores (supermarkets and dibheat stores) applying the innovative
classification of foods based on the extent andotirpose of industrial processing. The
results indicate that the demand for ultra-proagdsed items was sensitive to relative
prices and significantly influenced by convenienaadicating that price and
convenience act jointly to stimulate the purchdsaltoa-processed foods and beverages
at supermarkets in Brazil.

Several other countries have also shown similatepe of more food being
bought at supermarkets in place of the more ti@uhli food retailers such as street fairs,
small markets and butchers shops (REARDON; HENS®ERDEGUE, 2007;
REARDON & TIMMER, 2012; COSTA et al., 2013; POPKIRD14).

Supermarkets have become dominant in global foogplgu chains
(SWINBURN et al.,, 2011; STANTON, 2015; TAILLIE, NGPOPKIN, 2016).
Consumers usually refer to convenience and vavigty high quality at low prices as
one of the main factors for preferential purchasihgupermarkets (CASPI et al., 2012,
KRUKOWSKI et al., 2012; GOMEZ & RICKETTS, 2013). Bog the 1990s, there
were rapid changes in the retail sector in Braaluding increased concentration of
food retail sales at five major supermarket ch&MONTEIRO; FARINA; NUNES,
2012).

Our study shows that the highest proportion of foaslere bought from
supermarkets, especially in households with théndsgincome, in urban areas and
regions with the highest development index. Previstudies indicate that access to
supermarkets is directly related to the populaidntome, a trend observed mostly in
emerging countries due to the patterns of exparsitmpted by supermarkets, initially
targeting consumers with higher income in largeaarbenters, a strategy to have higher
returns in cities with substantial population cartcation (REARDON; HENSON,;
BERDEGUE, 2007; REARDON & TIMMER, 2012).

Subsequent phases for supermarkets business expansiude merges and
acquisitions of local retailers and small neighlomdh and discount stores (REARDON
& TIMMER, 2012; EUROMONITOR, 2015), especially due to trends inghasing
food at neighborhood stores (FARINA; NUNES, MONTEIR2005). The supermarket
chains have been expanding participation in teringnarket share; thus, increase
bargaining power with suppliers and managing torafgewith lower costs due to
production scalHAWKES, 2008; REARDON; HENSON; BERDEGUE, 2007;
REARDON & TIMMER, 2012; STANTON, 2015).

The results of the study showed lower prices clthtgesupermarkets in three
food groups, in comparison to other food storesmd@dt all subgroups of ultra-

8
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processed products had lower prices at supermarkféseover, the proportion of
calories from ultra-processed foods and beverages supermarkets was 25% higher
than at other food stores, whilst relative pricesevalmost 15% lower at supermarkets.
Plenty of evidence supports the hypothesis thatepriare major determinants of
increased consumption of ultra-processed foods (LEELSTON; TRUBY, 2011,
WENDT & TODD, 2011; RICARDO & CLARO, 2012; MOUBARAG:t al., 2013;
POWELL et al.,, 2013), and probably linked to theimy incidence of obesity
(POWELL et al., 2013; FINKELSTEIN et al., 2014); i¢h there has been increase in
relative prices of healthy foods, especially frugisd vegetables in several countries
(WENDT & TODD, 2011; LEE; RALSTON; TRUBY, 2011; YUB et al.,, 2013;
POWELL et al., 2013), including Brazil (YUBA et a2013; WIGGINS et al., 2015).

Supermarkets are important outlets for the foodistiy to offer consumers a
wide variety of ultra-processed products (COSTAakt 2013; STANTON, 2015;
POPKIN, ADAIR, NG, 2015). Price, assortment, proimotadvertising and placement
are used to influence consumers’ decision abouttwvdral how much to buy
(HAWKES, 2008; COHEN & BABEY, 2012; GLANZ et al.022; STANTON, 2015).
Point of sale strategies used with ultra-proceskmatls exploit convenience and
stimulate impulsive purchase (HAWKES, 2008; COHENB&BEY, 2012; GLANZ et
al., 2012; STANTON, 2015). Tactics include relatprece discounts on large packages,
prominent large displays at the end of the supetetaaisles and placing snack food
lines close to cash registers (GLANZ et al., 20CDHEN & BABEY, 2012,
STANTON, 2015).

In line with literature available for high-incomeuntries, the findings showed
that the calorie share of ultra-processed foodggbhbfrom supermarkets in Brazil can
be explained either by their relative price or bgit price at other food stores, showing
the role of competition through prices in food iletBARINA, NUNES, MONTEIRO,
2005; MONTEIRO, FARINA, NUNES, 2012). However, thawvas also an important
influence due to the effect of convenience on pasel of ultra-processed foods and
beverages at supermarkets, especially combined Vather relative prices at
supermarkets in comparison to other food storeme@rices at supermarkets tend to
attract consumers, encouraging bulk purchasesoaf tems, especially ultra-processed
foods; thus reinforcing the consumer evaluation fobd retail based on the
“convenience price” (GLANZ et al., 2012), a combioa of perceptions on product
quality, monetary price and time and travel cdBRUNNER; VAN DER HORS;
SIEGRIST, 2010).

Ultra-processed foods and beverages are convemientetail chains and
consumers, because of longer shelflife, ease asp@tation and storage, high profit
margins, and practicality in access and consumgBRUNNER; VAN DER HORS;
SIEGRIST, 2010; REARDON & TIMMER, 2012; MONTEIRO eal., 2013;
STANTON, 2015). Therefore, convenience is a busirgsategy for retailers and a
barrier to the adoption of healthy eating habitscbgsumers (BRUNNER; VAN DER
HORS; SIEGRIST, 2010; GLANZ et al., 2012; HAWKESaét 2015).

Also, price is considered an obstacle to buyinglthgagoods, especially for
individuals with lower socioeconomic status (STEENH; WATERLANDER; DE
MUL, 2011; HOLLYWOOD et al.,, 2013; MINISTRY OF HEAIH OF BRAZIL,
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2014). Note, however, that in Brazil, the cost @tsl based on fresh foods and meals
prepared at home is still lower than the cost efslbased on ultra-processed foods and
beverages (CLARO et al., 2016).

While the great concentration of food purchasesugtermarkets might have
contributed to the improvement of food safety iresh countries (REARDON &
TIMMER, 2012), it also has negative effects. Thpansion of supermarket chains and
the move by populations to buy their foods there warsen diet quality (VOLPE,
OKRENT, LEIBTAG, 2013) and play a role in increagithe incidence of obesity
(CHAIX et al.,, 2012; TAILLIE, NG, POPKIN, 2015, ST¥ION, 2015). To create
healthy food environments, we need fewer ultra-pssed foods (MINISTRY OF
HEALTH OF BRAZIL, 2014, MONTEIRO et al., 2017). Thstudy shows that dietary
guidelines, public policies and public health imtErtions must consider the obstacles to
healthy food environments that arise from food $yippains and direct (relative prices)
and indirect (convenience) factors (MINISTRY OF HEAI OF BRAZIL, 2014;
ROBERTO et al., 2015; HAWKES et al., 2015).

There is lack of evidences regarding the effectmiarventions focusing prices
in food stores in low- and middle-income countrids. high-income countries,
interventions directed to the inclusion of supelkets in areas considered “food
deserts” were ineffective to ensure access to lnedtiods and especially to reduce
consumption of ultra-processed foods and beverdBEONE-HEINONEN et al.,
2011; MAYNE; AUCHINCLOSS; MICHAEL, 2015). On the lmér hand, combined
strategies for improving food microenvironment, dsimg on availability, product
placement, advertising and price have shown peséifects (ESCARON et al., 2013;
OLSTAD et al., 2016).

Food purchases rely on multiple determinants (SWJRBI et al., 2011;
STEENHUIS, WATERLANDER, DE MUL, 2011; COHEN & BABEY2012), and
there is a need for combined initiatives to pronumasumption of healthy foods based
on greater access to their supply (ESCARON et28113; ROBERTO et al., 2015;
MAYNE, AUCHINCLOSS, MICHAEL, 2015; OLSTAD et al.,@.6).

The limitations of the study include the short pdriof reference for data
collection on food purchases (seven days) it waspossible to make inferences on
usual food purchasing patterns for household copsiom including seasonal and price
variations. Consequently, the study relies on daten homogeneous household
aggregates, considered study units referring teerdev geographical locations and
socioeconomic spectra. Another limitation inhettenthe study refers to potential errors
in the processes involving record of information fowd prices. To minimize that,
respondents were asked to keep purchase receipntg data collection (IBGE, 2010).

An important contribution of the study was to chalje the assertion that
presence of supermarkets may be considered as pooxgccess to healthy eating
patterns(MORLAND & EVENSON, 2009; WALKER; KEANE; BURKE, 200),
exposing the ambiguous role played by supermartkains, especially referring to the
pressure for lowering prices of unhealthy foods)\gsnarket power, in comparison to
other retail outlets. The elasticity coefficientiemtes produced in the study were based
on relative prices of food products through cormguariof prices in different types of
food retail stores, an unprecedented approachdesashe effect of prices and other
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determinants of food purchases from the perspecfivealth promotion. Furthermore,
studies usually focus on the evaluation of accesmtl characteristics of supermarkets
in high-income countries (MORLAND & EVENSON, 2009WALKER; KEANE;
BURKE, 2010), and there is lack of evidences reiggrdood consumption using a
novel food classification based on industrial pesteg(LOUZADA et al., 2015c;
MONTEIRO, 2016), food environment (VEDOVATO et &015), and relative prices
assessment (MOUBARAC et al., 2013; CLARO et al1&0

Conclusion

The lower price of food items bought at supermaxket comparison to other
food stores, is relevant to explain the higher slwdrultra-processed food purchases at
supermarkets. However, in addition to price, coismce was also relevant to explain
the increase in ultra-processed food purchaseslameifore, its consumption in Brazil.

The results obtained suggests that pricing strasegdopted by supermarkets
due to their market power may be compelling to tbduction of prices of ultra-
processed foods and beverages in the Brazilian fetml market, in detriment of
traditional food retail stores and other outlets lhealthy food, thereby encouraging
consumption of ultra-processed foods among the lptpo.

Understanding the role of supermarkets in favotimg consumption of ultra-
processed foods through price and convenience micha may help to advance
proposals of public policies and actions aimedemhacratizing food supply systems to
promote access to proper diets and healthy foods.
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TABLES

Table 1 — Proportion of calories (%) from food items acqdi for household
consumption at different types of food stores, atiog to strata characteristics. Brazil,
2008-20009.

Type of food store

Strata characteristics Supermarkets Other stores

% (95%CI) % (95%Cl)
Household setting
Urban 62.2 (59.7-64.6) 37.8 (35.4-40.3)
Rural 42.3 (38.7-45.9) 57.7 (54.1-61.3)
Region
North (HDI 0.667)* 39.4 (34.3-44.4) 60.6 (55.6-65.7)
Northeast (HDI 0.663) * 38.9 (36.2-41.6) 61.1 (58.4-63.8)
Southeast (HDI 0.766) * 69.2 (66.5-71.9) 30.8 (28.1-33.5)
South (HDI 0.754) * 66.7 (63.8-69.6) 33.3 (30.4-36.2)
Central-West (HDI 0.757)* 71.9 (68.5-75.2) 28.1 (24.8-31.5)
Income quintile
1% quintile 34.7 (31.5-37.9) 65.3 (62.1-68.5)
2" quintile 51.8 (48.1-55.5) 48.2 (44.5-51.9)
3 quintile 64.2 (60.3-68.1) 35.8 (31.9-39.7)
4™ quintile 70.6 (67.6-73.7) 294 (26.3-32.4)
5™ quintile 74.3 (72.3-76.4) 25.7 (23.6-27.7)
(*) Data on Human Development Index (HDI) obtairfesim the United Nations Program for
Human Development (UNDP) referring to 2010.
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Table2 - Proportion of calories (%) and prices (R$ peOQ,0alories) referring to food groups
and subgroups acquired at different types of fdoces. Brazil, 2008-2009.

Food groups

Total
% R$/1,000kcal

Supermarkets

% R%$/1,000kcal

Other stores

% R%$/1,000kcal

Unprocessed or minimally

a a
processed food 50.4 2.07 48.0 1.83 53.7 2.68
Rice 16.2 0.52 18.8 0.53 125 0.54°
Beans 5.1 1.03 5.1 0.99 5.2 1.00
Meats 8.9 4.44 7.0 4.26 116 453
Milk and natural yoghurt 4.5 2.38 3.9 2.76 5.3 247
Cassava flour 2.8 0.50 1.3 0.49 5.0 047
Wheat flour 2.2 0.53 2.8 0.55 1.3 0.57°
Pasta 2.4 0.97 2.9 0.93 .7 0.98°
Fruits 2.2 4.47 15 4.86 33 4.02°
Roots and tubers 1.1 2.25 0.8 2.59 415 2.22°
Vegetables 0.7 10.50 0.6 9.46 09 11.7¢°
Eggs 0.7 3.03 0.5 3.56 fo 3.19°
Fish 0.5 8.31 0.2 10.50 d.9 7.75°
Other unprocessed or 3.0 2.98 2.6 4.98 P5 459
minimally processed foolis
Processed culinary ingredients 23.3 0.42 28.8 0.42 15.4° 0.72°
Table sugar 11.2 0.3 13.3 0.27 8.1 031
Vegetable oils 11.2 0.4 14.5 0.39 6.4 0.36
Animal fats (butter, lard) 0.7 1.6 0.8 1.74 07 154
Other culinary ingredients 0.2 2.3 0.2 2.63 0.2 4.28
Processed food 8.9 2.01 4.0 2.93 15.6° 1.71°
Processed breads 6.6 1.43 1.9 1.48 3.3 1.42°
Processed cheese 1.0 3.89 1.0 4.06 1.0 43.83
Cured/salted meats 0.8 3.26 0.7 3.73 1.0 3.28°
Preserved fish and eggs 0.1 5.08 0.1 5.35 0.1 %4.61
Preserved vegetables 0.1 3.16 0.1 9.31 0.1 9.40
Preserved fruits 0.2 6.02 0.2 3.47 0.1 2.97°
Ultra-processed food 17.5 2.51 19.2 2.43 15.3° 2.74°
Biscuits and cakes 3.2 1.65 3.2 1.58 3.0 1.78°
Ice cream, chocolates, sweets 2.0 2.55 2.6 246 ¢ 1.2 293
Crackers and chips 1.5 1.46 1.6 1.48 1.4 153
Soft drinks 1.5 4.32 1.7 4.22 14 4722
Other sugary drinks 0.5 9.51 0.8 9.64 8.2 12.10°
Margarine 1.7 0.91 2.1 0.91 i2 0.95°
Breads 1.2 1.99 1.1 2.07 1.3 2.00°
Hamburger and sausages 2.5 2.57 2.8 2.60 & 21 275°
Ready meals, frozen foods 2.2 3.15 1.9 2.52 427 3.86°
Sauces and spreads 0.4 7.33 0.5 7.84 ¢ 0.2 10.7¢0¢
Breakfast cereals 0.7 2.41 0.8 2.45 0.5 2.57°
Ultraprocessed cheeses 0.1 4.91 0.1 5.05 0.1 5.15°
All items 100.0 1.75 100.0 1.57 100.0 2.15

1 kcal = 4.184 kJ. Numbers in bold highlight majooups and are not included in the total sum.

a p < 0.001 for t-test of means from independemipdas.

b Grains (other than rice and beans), other typ#ewr, seafood, nuts and seeds, tea, coffee andpices.

¢ Other sugars (such as honey, molassgsgdura— a type of candy made from sugarcane juice)clstar
coconut milk and coconut flakes.
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Table 3 — Price elasticity coefficients of proportion @laries from ultra-processed foods and beveraggsired at supermarkets in relation to its
mean price (R$ per 1,000 calories), obtained thHragegression models. Brazil, 2008-2009.

Variables Model 1 Model 2 Model 3
B (95%CI) B (95%CI) B (95%IC)

Price of ultra-processed foods at supermermarkets .60 (0.44; 0.76) 0.41 (0.13; 0.68) -0.59 (-0.8236)
Price of complementary footat supermermarkets 0.22 (-0.09; 0.44) 0.06 (:M0®)
Price of ultra-processed foods at other stores 40 @0.25; 0.54)
Convenience at supermarkets 1.83 (1.51; 2.15)
Convenience at other stores -0.16 (-0.23; -0.09)
Income (R$/person/month) 0.21 (0.12; 0.30)
Setting (0 = rural, 1 = urban) -0.05 (-0.15; 0.05)
Schooling of heads of household 0.16 (0.23;0.09)
Region

North

Northeast 0.03 (-0.12; 0.18)

Southeast 0.19 (0.05; 0.32)

South 0.25(0.11; 0.39)

Central-West 0.26 (0.12; 0.39)

R2 0.09 0.10 0.75

4 Complementary foods correspond to unprocessedromaily processed foods, processed culinary inigreéd and processed foods.
1 kcal = 4.184 kJ.
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FIGURES

Figure 1 — Relationship between the ratio of caloric shams relative prices of ultra-
processed food products obtained at supermarkeatenparison to other food stores.

Brazil, 2008-2009.
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