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Abstract
Objective: We analysed the impact of the national general truck drivers’ strike on
the availability, variety and price of foods sold by a food supply centre.
Design:Descriptive study using secondary data to examine the percentage change
in the mean price of fruits, vegetables and eggs before, during and after the strike.
The strike in Brazil lasted 10 d from 21 to 30May 2018. The drivers were on strike in
order to make diesel oil tax-free and to obtain better working conditions.
Setting: The food supply centre, named CEASA-Minas Grande BH, was located in
the metropolitan area of a Brazilian city.
Participants: We examined twenty types of foods.
Results: After 10 d, there was a ~30 % reduction in the availability of all types of
foods and prices increased. Foods with the highest price increases included cab-
bage (233·3 %), potatoes (220·0 %), papaya (160·0 %) and oranges (78·6 %). At the
end of the strike, we observed reductions in the price of eggs, fruits, vegetables,
roots and tubers; however, some foods remained more expensive than before the
strike, including chayote (203·2 % higher), cucumber (66·7 % higher) and potatoes
(60·0 % higher).
Conclusions: The general truck drivers’ strike was correlated with a reduction in
the availability of food and, consequently, increases in price and possibly restric-
tions on access. The strike demonstrated the dependence of metropolises on road
transportation and the conventional market. We speculate that initiatives aiming to
shorten the food supply chain and promote food sovereignty and resilience of the
supply circuits could be important.
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Food security exists when people have, at all times, a guar-
anteed and adequate food supply. Food security involves
access to sufficient, safe and nutritious food that meets
individual dietary requirements and food preferences for
a healthy life without restricting access to other fundamen-
tal needs(1) and sovereignty(2). Therefore, the risk of food
insecurity is influenced by the availability, price, access
and quality of the food supply to the consumer, especially
in a crisis situation(3). Studies that have explored the global
food crisis and market instability indicate that there is an
independent association between crisis situations and
food security(4,5). For example, a recent Brazilian study
showed that there was a marked increase in the preva-
lence of food insecurity during the Brazilian economic
crisis(4).

In Brazil, the Centrais de Abastecimento deMinas Gerais
S.A. (CEASA-MINAS) distributes produce. The aims of the
CEASA-MINAS are to: (i) improve the process of marketing
and distribution of products; and (ii) connect producers
and consumers in urban centres. The CEASA-MINAS is sup-
ported by mixed-capital (public and private) resources and
operates under governmental supervision. Consequently,
the CEASA-MINAS plays an important role in guaranteeing
food security and the human right to food(6).

The state of Minas Gerais is the third-largest economy in
Brazil and has one of the best transport networks in the
country. The CEASA-MINAS has six units in this state and
its headquarters is in the city of Contagem, in themetropoli-
tan region of Belo Horizonte. The headquarters is the
principal unit and is named CEASA-Minas Grande BH(7).
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In 2018, the CEASA-Minas Grande BH traded about
2000 tonnes of food, which corresponded to 80 % of the
total market in the state(8). Therefore, this business unit is
the subject of the present study.

The supply of unprocessed or minimally processed
foods* in the CEASA-MINAS is self-supplied by the state
of Minas Gerais. In spite of this, food is transported via long
routes in the state due to its large territory (586 528 km2).
The distribution network is more complex for fruit. The
supply of fruit at the CEASA-Minas Grande BH has multiple
origins and the fruits are carried by trucks over long
distances. Some leafy vegetables are produced near the
food supply centre(10). In general, the food supply of the
CEASA-Minas Grande BH covers a radius of 200 km, but
there are items that originate from distances of up to
2000 km away(11). The 1081 municipality suppliers of the
CEASA-Minas Grande BH move, on average, 25 700 trucks
per month via Brazilian roadways(8).

Consequently, a national general truck drivers’ strike
may have important consequences for the economy and
food supply chain of a country that is dependent on road
networks. Such an event occurred on 21–30 May 2018.
During this 10 d strike, Brazilians experienced an extreme
event characterized by roadblocks and the unavailability of
fuel, medicine, food, and the inputs for food production
processes. The disruption of the supply of animal feed
had a devastating impact: millions of chickens and pigs
were slaughtered because producers had no food for
them(12). The drivers were on strike in order to make diesel
oil tax-free and to obtain better working conditions(13).

Despite the drivers’ important claims, in a crisis situa-
tion, 200 km can be as long as 2000 km and the repercus-
sions may result in negative impacts for food security.
Given the importance of transport conditions for the food
security of the Brazilian population, the present paper
aimed to analyse the impact of the national general truck
drivers’ strike on the availability, variety and price of
unprocessed foods sold by a food supply centre in a
Brazilian metropolis.

Methods

The national general truck drivers’ strike in Brazil lasted
10 d from 21 to 30 May 2018. To verify whether the market
stabilized, we analysed data regarding different types of
unprocessed foods over the following days: 18 May (3 d
before the strike; to identify the routine of the market),

21 May (the start of the strike), 22–24 May (the 2nd to
4th days of the strike), 30 May (the end of the strike) and
4–6 June (1 week after the end of the strike). The periods
from 25 to 29 May 2018 and from 31 May to 3 June 2018
were not analysed because data were not available.

Database
Data were obtained from the institutional site for the food
supply centre (http://www.ceasaminas.com.br/). Themar-
ket information of the daily price bulletin was filtered by
food group (eggs, fruits, vegetables, roots and tubers).
We analysed only those data from the CEASA-Minas
Grande BH.

Variables
Among the more than 200 items available in the database,
we analysed the twenty unprocessed foods that are most
frequently consumed by Brazilians: lettuce, kale, cabbage,
pumpkin, carrot, chayote, cucumber, sweet potato, potato,
cassava, grape, tomato, tangerine, watermelon, banana,
orange, apple, papaya, mango(14) and eggs. Therefore,
we analysed: one type of egg, eight fruits, three leafy veg-
etables, four vegetables, and four roots and tubers.

We defined the varieties of items to be analysed accord-
ing to the flowchart in Fig. 1. When an item included more
than one type, such as oranges, only one type was ana-
lysed. The choice was made among those included in
the database as of 30 May 2018, which were commonly
available on the market (e.g. there are different types of
oranges, but the most common type on the market is
‘orange bahia’). When more than one type was commonly
found on the market (e.g. ‘banana prata’ and ‘banana
caturra’), the type with the lowest price was used for the
analysis. For foods that did not have more than one type
but did consist of different sizes (e.g. watermelon), an item
of average size was considered. To define the item that was
commonly available on the market, we used the market
information of the food filtered by year (2018) available
on the website of the CEASA-MINAS (https://minas1.
ceasa.mg.gov.br/detec/ofertas_prd_var/ofertas_prd_var.
php)(15) and previous experience of the research group
on the topic.

We investigated the mean price, in US dollars, of eggs,
fruit, vegetables, roots and tubers. The mean price of a
dozen eggs was estimated based on the price of thirty
dozen (data available).

In addition, we investigated the variation in the mean
price by separating products by the distance the food
was transported (up to 250 km; 251–500 km; 501–
750 km; and over 750 km) to understand if there was a rela-
tionship between the change in price and distance. The
mean route distance, in kilometres, for the unprocessed
foods was analysed by an index developed by the
CEASA-Minas Grande BH (Índice de Quilometrização).
The index selected thirteen main products that were traded

*In this study, in particular, we use the term ‘unprocessed food’ to mean ‘unproc-
essed orminimally processed food’. Unprocessed foods are edible parts of plants
(fruits, vegetables, leaves or roots) or animals (eggs) after separation from
nature. Minimally processed foods are natural foods that are altered by processes
such as removal of inedible or unwanted parts, drying, crushing, grinding, frac-
tioning, filtering, roasting, boiling, pasteurization, refrigeration, freezing, placing
in containers, vacuum packaging or non-alcoholic fermentation. None of these
processes adds substances, such as salt, sugar, oils or fats, to the original food(9).
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at the CEASA-MinasGrande BH.Data formango, tangerine,
grape, lettuce, kale, chayote, cucumber, sweet potato and
cassava were not available.

To calculate the transport distance, in kilometres, for the
unprocessed foods to the CEASA-Minas Grande BH, it was
necessary to first identify which municipalities had greater
or more significant transaction volumes for each of the ana-
lysed items; the 90th percentile was chosen as a ‘cut-off
point’ to identify such municipalities. In other words, the
municipalities for which the volume transported to the
CEASA-Minas Grande BH was equal to or higher than
the 90th percentile were selected and the mean distances
(in kilometres) between these municipalities and the

CEASA-Minas Grande BH were calculated(16). To calculate
the distance, we followed the paths of the roadways.

Analysis
To analyse the reduction in the variety of foods available
throughout the strike (including type and quality), we
accounted for each of the twenty items and identified the
number of different types and levels of quality available.

The percentage change in price before and after the
strike was calculated as follows: (i) Variation between
the mean price before (18 May) and at the end of the
strike (30 May)= {[(mean price of 30 May – mean price of

DAILY PRICE BULLETIN (DATE 30 MAY 2018)

YES

Does it 
have more 
than one
variety ?

NO

Does it 
have more 
than one
quality ?

NOYES

ANALYSE

More than
one common

on the
market ?

NO

Choose the one
with medium size

YES

Choose the one
with the lower

price

More than
one size of
the same
variety ?

YES NO

Fig. 1 Flowchart for choice of fruit and vegetable items, according to variety, before, during and after the national general truck drivers’
strike affecting inland transport of loads in Brazil, 2018. To define the item that was commonly available on the market, we used the
market information of the food filtered by year 2018 available on the website of the CEASA-MINAS (https://minas1.ceasa.mg.gov.br/
detec/ofertas_prd_var/ofertas_prd_var.php)(15) and previous experience of the research group on the topic (CEASA-MINAS,
Centrais de Abastecimento de Minas Gerais S.A.)
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18May)/meanprice of 18May]× 100}; (ii) Variation between
the mean price before (18 May) and 1 week after the end of
the strike (6 June)= {[(mean price of 6 June – mean price of
18 May)/mean price of 18 May]× 100}.

Results

Before the national general truck drivers’ strike in Brazil (18
May), 203 types of unprocessed foods of different types and
levels of quality were marketed at the CEASA-Minas Grande
BH. At the beginning of the strike, until the fourth day, some
products continued to reach the CEASA-Minas Grande BH
site and the number of items available was greater than
200; however, after 10 d of the strike (30 May), this number
decreased to 137. This was a ~30% reduction in product
availability. After the strike (6 June), more than 196 items
became available for marketing. Fruits, roots and tubers suf-
fered the most during this period (Fig. 2).

In comparison to the days before the strike, an important
percentage change in food price was observed during the
strike (18 May v. 30 May). We observed increased prices for
a substantial number of fruits, which were greatest for
papaya (160·0 %) and oranges (78·6 %). For leafy vegeta-
bles, small percentage changes were observed, except
for cabbage (233·3 %). Eggs (38·5 %), other vegetables
(chayote, 51·6 %; cucumber, 49·2 %), and roots and tubers
(carrot, 40·0 %) also increased in price. Potatoes (220·0 %)

and cabbage (233·3 %) suffered the highest price increases
during the strike (see online supplementary material,
Supplemental Table S1; Fig. 3).

In general, the availability of the investigated items
decreased during and immediately after the strike, except
for some vegetables. Prices for chayote (203·2 %), cucum-
bers (66·7 %) and potatoes (60·0 %) remained higher after
the strike. When we analysed different time points (before,
during and after the truckers’ strike), oranges, papayas,
pumpkins, cabbage and potatoes suffered the greatest
price increases. There was a tendency for prices to stabilize
after the strike, with the exception of chayote prices
(Supplemental Table S1; Fig. 3).

Furthermore, when we analysed the change in food
price according to the transport distance, we identified that
two of the three unprocessed foods (potato and papaya)
with the greatest percentage change in price (during the
strike) travelled distances greater than 400 km to reach
the CEASA-Minas Grande BH (Fig. 4).

Discussion

The national general truck drivers’ strike in Brazil reflected
negatively on the availability and, consequently, the price
of unprocessed foods. This scenario clearly reveals Brazil’s
dependence on roadways and the submission of urban
areas to the conventional food market. It may also lend
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Fig. 2 The number of unprocessed food items and marketed types of unprocessed foods, according to food group ( , fruits; , leafy veg-
etables; , vegetables; , roots and tubers; , eggs), before, during and after the national general truck drivers’ strike in Brazil, 2018
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support to the idea that local and regional supply circuits
can increase food security, especially during crisis situa-
tions, when the availability of food might affect economic
access to food in terms of price.

In a short period of time, the fragility of the food supply
cycle and the volatility of prices became notorious. This
situation is evenmore serious when considering the spread
of agricultural production, which requires long transport
distances for foods to reach markets(9). Although Brazil
has a continental dimension, roads are the principal way
to transport products in Brazil. Another aggravating point
is that there is, to date, no systematic investment in other
transportation methods; as a result, more than 60 % of
Brazil’s products are transported by truck(17), even though
some regions’ roads have less vascularity, increased density
and poorer quality than the roads of other regions(18).

Large percentage changes in food prices were observed
during the strike, including for foods produced in the state
(e.g. potatoes and carrots). This may result from the large
territorial area of the state of Minas Gerais(10). Thus, the
complex supply network, in which products are trans-
ported exclusively by road, can be easily disrupted. This
is the case even in a state in which one of the biggest high-
lights is the accessibility and density of its transport net-
work. However, the observed percentage changes in

food prices were not maintained for leafy vegetables
(except for cabbage, which showed a significant price
increase), possibly because they were produced predomi-
nantly in the surrounding areas of the CEASA-Minas
Grande BH(19). It is possible that the supply of this food
may have been limited in a different way by the closure
of the roads. Indeed, these additional questions should
be investigated using qualitative research.

Although the state of Minas Gerais has an important role
in unprocessed food production, the food supply centre
buys products from other Brazilian states, too. In the context
of national truck drivers’ strikes, this is a risky alternative that
tends to reduce the number of products available and raise
prices. For instance, the main suppliers of fruits, which
suffered big percentage changes in food prices
during the strike (e.g. papaya and oranges), are located in
the states of São Paulo and Bahia(10). However, immediately
after the truck drivers’ strike ended, there was a
rapid fall in the price of fruits. This may have been related
to the storage of this product in cold rooms at the food sup-
ply centre to ensure the fruits’quality and contain the growth
in prices. Additionally, during this period, due to a lack of
fuel, a small number of retailers went to the CEASA-Minas
Grande BH. Thus, after the strike, there was an oversupply
of fruit, a normalization of demand and price reductions(20).
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Fig. 3 Variation of the mean price, in US dollars ($), of unprocessed foods per kilogram (unless noted otherwise) before, during and
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The strike also had important repercussions on the
availability of chickens’ eggs. The strike had little impact
on the price of eggs, whichwas already reduced due to the
large availability, which was due to a fall in exports(20,21).
Additionally, this product has a longer storage time (60 d)
than the other items we investigated, which possibly
allowed the centre to maintain a satisfactory supply of this
food during the strike. However, the death of birds during
the strike would possibly result in greater variation in the
price of eggs. Although this is not the only plausible
explanation for the price variation, this shows how cata-
strophic events can affect the supply of foods differently,
which justifies more analyses of commercial dynamics in
times of crisis.

Unlike the observations for eggs and fruits, the price
variation of vegetables was greater after the strike (18
May and 6 June v. 18 May and 30 May) than before.
Although what would happen after the strike was uncer-
tain, we might expect prices to settle out. We speculated
that to understand themessage of the price variation of veg-
etables after the strike, we have to understand economic
forces and the dynamics of the market. In the early days
of May, before the strike, vegetable prices were already
lower. Chayote, for instance, showed the highest increase
after the strike; however, this price was 16 % lower than it

was in the previous month, revealing an important price
change that would likely have occurred regardless of the
strike situation(20).

The food supply chain size depends on the durability of
the product(22), where an industry is concentrated and/or
where the product grows best. In addition, the impact of
a national truck drivers’ strike may depend on the distance
that the food must travel to supply centres, the number of
middlemen or ‘stops’ along the way, road size and quality,
overtime of work (exceeding the contractual working
hours or the company’s normal working hours), stocks, cli-
matic conditions, fluctuations in demand and supply, and
the strategies used at food supply centres; in times of crisis,
these factors can also impact the availability and price of
foods and choice of alternative food suppliers(5,22,23).

With regard to the impact of distance on prices, we iden-
tified that two of the three unprocessed foods with some of
the greatest percentage changes in the food’s price (potato
and papaya) were produced more than 400 km away from
the CEASA-Minas Grande BH. This result suggests that
there is a direct relationship between distance and price
variation, but caution is needed in these interpretations.

The CEASA-Minas Grande BHworkswith products from
other states to force disputes between markets, particularly
in regard to prices(10). However, when these foods are
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Fig. 4 Variation of the mean price, in US dollars ($), of unprocessed foods per kilogram (unless noted otherwise) before, during
and after the national general truck drivers’ strike in Brazil, 2018, according to distance: (a) up to 250 km ( , cabbage, mean of
route= 203 km; , tomato, mean of route= 142 km; , carrot, mean of route= 207 km); (b) 251–500 km ( , pumpkin, mean
of route= 380 km; , potato, mean of route= 410 km); (c) 501–750 km ( , banana,mean of route= 554 km; , papaya,mean of
route= 731 km); (d) over 750 km ( , orange, mean of route= 841 km; , apple, mean of route= 1370 km; , watermelon, mean
of route= 955 km; , eggs (dozen), mean of route= 902 km)
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prevented from circulating, long-circuit production may
also affect food prices. This question reveals not only the
importance of reflecting on the general governance deci-
sions of the public administration with respect to regulating
the market and social commitments to food security for the
population, but also on the regulation of work in road trans-
port, which is perhaps the root cause.

The price decision process for a product involves evalu-
ation of different complex variables. For instance, the price
of a food may change with changes in the food’s quantity
and/or quality. As a result, the availability of food might
affect economic access to food in terms of price. For exam-
ple, if the prices of foods increase greatly, possibly families,
especially low-income families, will decrease the quantity
and/or quality of the foods they purchase. In this case, the
price changes can generate food insecurity in the families’
members(1).

Additionally, the number of stalled trucks, blocked road
stretches(12) and the reduction of offered foods by about
30 %, as revealed in the present study, showed the dimen-
sions of solidarity with strikers. Although breaking a strike
always presents an ethical dilemma, solidarity with strikers
meant a threat to the public’s food security. Therefore, if the
strike had lasted longer, it may have had a significant
negative impact on the food security of the Brazilian
population.

The results of the present study reveal the dependency
of the conventional market on truckers, but it should also
be recognized that truck strikes can impair the country’s
ability to distribute locally/regionally produced food as
well(24). Belo Horizonte is a national and international
model for policies that link agricultural practices with
sustainability. The city supports a considerable produc-
tion of local and regional agriculture. Some would specu-
late that because such production uses shorter chains of
production and consumption than does conventional
agriculture, it may increase resilience to threats such as
the truckers’ strike(23–27). We point out that regardless
of food production and their chains, the quality of foods
offered is also important, including attention to
pesticide use.

However, if urban agriculture was expanded to a large
enough scale to feed the city, it too would need truck trans-
portation. The factor that creates resilience in this context is
diversification. To achieve lasting resilience in a food sys-
tem, diversity and redundancy are essential qualities. In
other words, having diverse food supply chains that source
foods from a mix of local, regional, national and global
sources, and having more than one way for foods to enter
the city, will make it more likely that a city’s food supply is
protected from a disruption in one food-producing region.
That said, there are other benefits of local and regional agri-
culture for other dimensions of resilience, such as social use
of the soil, preservation and proper use of water, minor use
or no use of pesticides, besides stimulating the local

economy, preservation and consumption of regional foods,
among others.

Resilience varies from city to city, depending on the
organizational capacity of each, and can minimize the
apparent fragility of urban areas, since it deals with future
uncertainty such as a crisis situation caused by a general
strike(23,28,29).

Another critical way to promote resilience is to keep
food system workers well-supported. In some alternative
types of crisis, for example physically hazardous situations
(pandemics and civil unrest), we would need truckers to
take significant risks in order to get food to us. Goodworker
treatment may be one important part of their decision to do
so. Also, good worker treatment could help prevent strikes,
particularly since one of the main claims was associated
with working conditions(13). The importance of this resil-
ience concept, however, is mostly addressed in terms of
agricultural resilience in the literature; this limits our discus-
sion and highlights the need for more studies(28). Thus, our
research points to the importance of exploring factors that
contribute to food system resilience across the entire food
supply chain(28).

We believe that the present study is the first that evalu-
ates the repercussions of a truck drivers’ strike on the avail-
ability and price of foods. However, one limitation is that
we analysed data for only wholesale foods and we did
not investigate the consumer food environment. It is, how-
ever, considered inevitable that the reduction in the supply
of foods and increase in prices practised by the main
wholesale food retailer of the state reflect negatively on
the consumer food environment. This is especially the case
when we consider that its main buyers are establishments
that specialize in fruits and vegetables for markets and
supermarkets(10).

The year of reference (2004) of the index developed by
the CEASA-Minas Grande BH (Índice de Quilometrização)
to calculate the mean route distance, in kilometres, for
the foods is also a limitation of the present study, as is
the absence of these data for some items analysed. On
the other hand, the index has an excellent CI and it is
one of the most current references available from the
institution(16).

Another study limitation was the inability to analyse
other variables that could interfere with the availability
and price of foods, such as climatic variations, food routes,
normal market conditions and price fluctuations. Variations
in food prices occur regularly, and so data on price fluctu-
ations are essential for a more appropriate analysis of the
impact of a national truck drivers’ strike. Data on price fluc-
tuations were not available and this issue limits the com-
parison to multiple time points. Additionally, qualitative
data, from the staff, could help to explain: (i) what was
actually happening; (ii) how the CEASA-Minas Grande
BH prepared for the strike or how much advance warning
suppliers had to prepare for the strike; and (iii) why prices
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changed. Nevertheless, when exploring secondary data
from the food supply centre, the present study shows the
relevance of investigating food availability and price in
the wholesale network, especially during extreme crises,
in order to minimize its effects.

Conclusion

To conclude, the national general truck drivers’ strike in
Brazil correlated with a reduction in the availability of
unprocessed foods and, consequently, increases in prices
and possibly restrictions on food access, which may affect
food security. Moreover, the strike demonstrated the
dependence of large urban metropolises on road transpor-
tation and access to the conventional market. We specu-
lated that initiatives that aim to shorten the food supply
chain, promote food sovereignty and promote the resil-
ience of local and regional supply circuits can contribute
to the human right to food and food security in crisis
scenarios.

Additionally, the study showed that it is necessary to
research the risks of food shortages in large metropolitan
cities and better understand the food chain in these scenar-
ios. We understand that a resilient food system should also
treat food system workers well and that food sovereignty
will not be achieved by simply replacing the way food is
transported or solely with investments in other forms of
transportation or the privatization of highways.
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