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Abstract 

In the municipal kitchens of Gothenburg, the implementation of the Gothenburg Model for 

reduced food waste has resulted in reducing the food waste by half in two years. The 

objective of this study is to contribute in the work of food waste prevention at the street 

markets in São Paulo by investigating how a model like the Gothenburg Model could be 

created and implemented. The study has mainly been carried out through a field study on a 

selection of street markets in São Paulo by performing observations, interviews and 

estimations of the food waste quantities. The findings of the study are that a model alike the 

Gothenburg Model could be of relevance at the street markets. It was found that both the 

model as a tool and as a process could be of use, with the phase of motivating and training 

the workers having special importance. The social responsibility felt by the vendors has been 

identified as a great opportunity to present not only donation but also food waste prevention 

as a social issue. The heterogeneity between the different market stalls and the lack of 

management on each market presents a challenge in the development and implementation 

of a tool. Further work should therefore be done to find solutions applicable to the various 

vendors and to investigate the eventual existence of natural leaders. 

 

Keywords: food waste prevention, street markets, São Paulo, The Gothenburg model, food 

waste measurements 

Sammanfattning 

I Göteborgs kommunala kök har införandet av Göteborgsmodellen för reducerat matavfall 

resulterat i att matsvinnet halveras på två år. Syftet med denna studie är att bidra till arbetet 

med förebyggande av matsvinn på gatumarknaderna i São Paulo genom att undersöka hur 

en modell som Göteborgsmodellen skulle kunde skapas och införas på plats. Studien har 

huvudsakligen genomförts genom en fältstudie på ett antal gatumarknader i São Paulo 

genom att utföra observationer, intervjuer och uppskattningar av matsvinnsmängderna. 

Resultatet av studien är att en modell lik Göteborgsmodellen skulle kunna vara relevant på 

gatumarknaderna. Man fann att både modellen som verktyg och som process skulle kunna 

användas, med särskild betydelse i motivering och träning av försäljarna. Det sociala 

ansvaret som leverantörerna känner har identifierats som en utmärkt möjlighet att 

presentera inte bara donation utan även förebyggande av matsvinn som en social fråga. 

Heterogeniteten mellan de olika marknadsstånden och bristen på ledning på varje enskild 

marknad utgör en utmaning när det gäller utveckling och implementering av ett verktyg. 

Ytterligare arbete bör därför göras för att hitta lösningar relevanta för de olika försäljarna 

och för att undersöka den eventuella förekomsten av naturliga ledare. 

 

Nyckelord: förebyggande av matsvinn, gatumarknader, São Paulo, Göteborgsmodellen, 

mätning av matsvinn 
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1. Introduction 

Every year, a third of all food produced for human consumption is thrown away as food loss 

or waste along the various parts of the food supply chain (FAO 2011). This wastage stands for 

a large inefficiency in the world’s food system. From an economic perspective alone, 936 

billion USD were lost due to food waste in 2012 (FAO 2014).  

 

Paradoxically, the number of undernourished people in 2017 was 821 million, having 

increased for three consecutive years (FAO et al. 2018). In a report from 2013, Kummu et al. 

stated that if the current food loss and waste were to be reduced by half, it would have been 

sufficient to feed 1 billion people thereby covering global hunger. This will become 

increasingly important taking into consideration that the world’s population is estimated to 

grow with 34% by 2050 resulting in a need to increase food production with 70% (FAO 

2009). Reducing food waste, and thereby reducing the need for increased food production, is 

therefore highly relevant in achieving food security and a sustainable future.   

 

Not only is food waste prevention a question of sustainable economic and social 

development, it is also highly relevant to ecological sustainability. The production of food has 

a big impact on the environment. Approximately a fifth of the total greenhouse gas emissions 

in the world are caused by the food sector (FAO 2016). The food loss and waste, with land 

use changes excluded, stands for emissions equal to 3,3 Gtonnes of CO2 equivalents each 

year (FAO 2013). Those are emissions made in vain. Food production also has impacts on 

the environment regarding water usage, land use and biodiversity (FAO 2013). 

 

A decrease in food waste would thus have positive impacts in all three dimensions of 

sustainable development: economic, social and environmental. As a result of this it is 

relevant to various of the United Nations’ Global Goals for sustainable development such as 

Climate Action, Responsible consumption and production and Zero hunger as is helps 

towards achieving food security. One of the targets for the Responsible consumption goal is 

specifically to reduce food waste by half by 2030 (The Global Goals, n.d).  

 

Since 2013 Sweden and Brazil have a Memorandum of understanding (MoU). The countries’ 

federal agencies for the environment, IBAMA (Brazilian Institute of Environment and 

Renewable Natural Resources) and Naturvårdsverket (Swedish Environmental Protection 

Agency) aim to have a cooperative relationship to exchange experiences and knowledge in 

the area of environmental studies with a special focus on waste management (Swedish 

Environmental Protection Agency, 2018). In September 2018, Naturvårdsverket sent a 

delegation to São Paulo, Brazil, in order to extend this collaboration especially on the topic of 

food waste. This study is a result of some of the contacts made during the visit and has 

therefore been achieved in collaboration between actors from both countries. It entails 

knowledge sharing and international cooperation to achieve sustainable development on 

various levels both federal agencies, municipalities, researchers, retailers and students. 

 

Research and development of several practical methods to prevent food loss and waste has 

been made within both grocery stores and catering establishments (Eriksson & Strid 2013; 

Göteborgs stad 2016; ABRAS 2012). However, research in the prevention of food waste in 

street markets is deficient. With fruit and vegetables having a food waste rate at 

http://www.fao.org/3/a-i2697e.pdf
http://www.fao.org/3/a-i3991e.pdf
http://www.fao.org/3/I9553EN/i9553en.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/3/a-i6030e.pdf
http://www.fao.org/docrep/018/i3347e/i3347e.pdf
http://www.fao.org/docrep/018/i3347e/i3347e.pdf
https://www.globalgoals.org/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Cooperation-internationally-and-in-the-EU/International-cooperation/Bilateral-cooperation/Brazil/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Cooperation-internationally-and-in-the-EU/International-cooperation/Bilateral-cooperation/Brazil/
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approximately 55% in Latin America (FAO 2011) it is clear that more research within food 

waste at fruit and vegetable markets could contribute to the prevention of food waste. This 

project was therefore performed through a case study of street markets in São Paulo, selling 

fruit and vegetables, with the purpose to contribute in reducing the food waste created there.  

1.1 Aims and objectives 

The purpose of this study is to contribute in the work to reduce food waste in São Paulo by 

identifying the possibilities and difficulties of creating and implementing a model, alike the 

Gothenburg Model, of how food waste should be prevented in the São Paulo street markets.  

  

To achieve the purpose the goal is to: 

- Identify the main food supply chain to the street markets in São Paulo. 

- Use the Gothenburg Model for Reduced Food Waste as a guideline to identify the 

problem areas where food waste is created related to the markets.  

- Identify how the street markets are organized and if an implementation of a model 

such as the Gothenburg Model would be possible and/or beneficial. 

- Identify a method to measure the food waste created at the markets using the Food 

Loss and Waste Standard (FLW Standard). 

1.2 Theoretical background 

Two tools are used as guidelines in this project. One is the Gothenburg Model and the other 

the FLW Standard that is going to be used to identify how food waste can be measured which 

the Gothenburg Model requires. 

1.2.1 The Gothenburg Model for Reduced Food Waste 

The Gothenburg Model is a tool that was developed by the municipality of Gothenburg in 

2016. The tool is intended to be used by Gothenburg’s 600 municipal catering 

establishments in order to reduce food waste and act as role models, for example to the 

children in the schools. It can be used both in preparation kitchens and serving kitchens 

(Göteborgs stad, 2016). 

 

The model has been developed in collaboration with kitchen staff from all ten districts of the 

Gothenburg municipality. The content and guidelines have been formulated with inspiration 

from good examples of catering establishments both in Gothenburg and other parts of 

Sweden. The model makes a distinction between unavoidable food waste, such as bones and 

coffee grounds, and food waste arising from food becoming old (kitchen waste), food left in 

serving canteens (serving waste) or food thrown from plates (plate waste). The Gothenburg 

Model focuses on reducing kitchen and serving waste (Göteborgs stad, 2016). 

 

http://www.fao.org/3/mb060e/mb060e.pdf
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The Gothenburg Model contains nine different sections, eight of them corresponding to 

different parts of the meals’ supply chain where food waste can occur and one section on how 

to measure it (Göteborgs stad, 2016): 

- Measure and follow up: measuring the food waste to see the extent of the problem 

and follow up on results. 

- Planning of menu: for example, having a flexible menu to enable the use of leftovers. 

- Calculation of portions: making the portions relevant to the customers and their 

eating habits. 

- Reporting of absence and attendance: preparing the food for the right number of 

customers.  

- Purchase: planning the purchases correctly to prevent waste due to wrong or 

excessive procurement.  

- Storing: storing each food correctly and ensure a high turnover to have an overview of 

the inventory.  

- Preparation: preparing the food in appropriate portion sizes, keeping the components 

of the meal separate as long as possible to facilitate the use of leftovers. 

- Serving: serving with the right utensils to prevent excessive portions, taking out small 

amounts of food at a time to make sure all food presented gets eaten. 

- Usage of leftovers: reusing leftovers in different manners. 

 

Each section gives examples of actions that can be made in order to reduce the food waste in 

that area. They also contain practical checklists with the best actions suggested. Most of 

these actions are simple to implement and might seem obvious to kitchen staff but the idea is 

for the lists to be a tool to make sure it becomes a part of the daily activities. It is also helpful 

in deciding who is responsible for each action. Some of the sections state how much stands to 

be gained from reducing the waste in the specific area in weight, money and how much 

organic food could be purchased instead (Göteborgs stad, 2016). 

 

The model has had a great success. It was implemented in the beginning of 2017 and in the 

end of 2018, it was found that the food waste had since been reduced by half. Of the 20 

million portions that was prepared, 3.6 million were initially thrown away. This means that 

1.8 million portions are now saved each year (Göteborgs stad, 2019). 

1.2.2 The Food Loss and Waste Standard 

The Food Loss and Waste Protocol (FLW Protocol) is an international multi-stakeholder 

partnership that has developed the FLW Standard (Food Loss and Waste Accounting 

and Reporting Standard, 2016) which provides a guideline on how to account and report 

food waste and loss. It can be used as a tool for countries, businesses and other entities 

aiming to measure the food loss they create.  

 

The FLW Standard consist of three different parts, where the first part focuses on the 

purpose and relevance of the FLW Standard and briefly introduces how an inventory of food 

loss and waste should be performed within the requirements of the FLW Standard. The 

second parts provide more detailed guidance on how to define the scope of the study and 

thereafter choosing a method of measurement depending on the data available. Defining the 

scope and choosing method of quantification are the main requirements of the FLW 

Standard. The FLW Standard also contains other requirements such as collection, 

http://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
http://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
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calculating and analyzing data, assessing uncertainty and other. The third part provides 

detailed guidance on how to implement the standard regarding those requirements. It also 

contains recommendations on how to, for instance, coordinate analysis of multiple FLW 

inventories (Food Loss and Waste Accounting and Reporting Standard, 2016). 

 

The FLW Standard suggests 10 common methods of quantification. Summaries of all the 10 

quantification methods can be found in appendix 1. The descriptions of the quantification 

methods are based on the report “Guidance on FLW quantification methods” by the FLW 

Protocol (n.d). The methods described are applicable in very different ways, and the 

quantification method suitable for a particular situation could for example depend on the 

goal and scope of the FLW inventory performed. 

1.3 Definition of food waste 

There are no universally adopted definition of ”food loss” and ”food waste” respectively 

(OECD 2016). FAO (2015) defines food loss as “the decrease in quantity or quality of food” 

and is therefore all food that is not consumed regardless of whether it has been fit for 

consumption or not. Food waste is food that is consciously thrown away, left to expire or 

used for other purposes than nutrition. Thus, in this definition food waste is a part of food 

loss but consists of loss that was fit for consumption and could have been avoided with 

different operations. According to Parfitt et al. (2015) however, the concepts of food loss and 

food waste are linked to where in the food chain the wastage occurs. They argue that food 

loss often refers to a decrease in edible food post-harvest, whereas food waste rather occurs 

later in the food chain and relates to behavioral issues. Food loss and waste respectively 

therefore have different drivers and the solutions to reduce them may vary. For example, 

strict food losses may require changes in infrastructure.  

 

In this report the concepts of food loss and food waste are not intended to be separated, 

instead both food loss and food waste are going to be referred to as FLW or food waste.  

However, the distinction of avoidable and unavoidable as well as edible and inedible food 

waste should be made. Parfitt et al. (2015) separate all household food waste in three 

categories: avoidable, partially avoidable and unavoidable. The avoidable food waste is food 

that is or was edible before being disposed of, the partially avoidable food is food that some 

people eat while others don’t, such as peels, and the unavoidable is food that isn’t and hasn’t 

been fit for human consumption such as bones or shells. According to this definition the first 

two are or have been edible while the last one isn’t and that is how they will be mentioned in 

this report. 

1.4 Report structure 

The first chapter of this report gives a background on the study’s subject and describes its 

relevance as well as its aims and objectives. In chapter 2, the methods used to obtain the 

aims are explained together with the delimitations of the study. 

 

Chapters 3-6 describes the food supply system and current situation in São Paulo. These are 

thereafter analyzed in chapter 7 with regards to the development, implementation and usage 

phases of the Gothenburg model. The focus in this analysis is to identify the possibilities and 

potential benefits of a model corresponding to the Gothenburg model at the street markets of 

http://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
https://www.oecd.org/tad/policynotes/food-loss-waste-agro-food-chain.pdf
http://www.fao.org/3/a-i4068e.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2935112/pdf/rstb20100126.pdf
https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.2010.0126
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São Paulo. In chapter 8, several problem areas concerning food waste at the street markets 

are identified based on results of the field study. Chapter 9 first presents estimations of the 

amount of food waste discarded at the street markets. Thereafter, identified food waste flows 

associated to the street markets’ businesses are defined and analyzed. Lastly, chapter 9 

presents an analysis on what quantification method would be most suitable to measure the 

food waste at the markets.  

 

The report’s findings are summarized and discussed in chapter 10 while chapter 11 presents a 

discussion on the limitations and significance of the study. The conclusion of the study is 

presented in chapter 12.  
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2. Methods 

The method for the study was divided into eight work packages (WP), the last seven taking 

place as field studies in São Paulo. 

 

WP1. Groundwork and literature study. The first work package took place in Sweden and 

consisted of doing the groundwork for the project. A literature study was done on the 

Gothenburg Model and the FLW Standard mainly based on the official documentation of the 

model and the standard respectively. Moreover, the project manager for the Gothenburg 

Model, Christina Linnerhag, was interviewed to get an understanding of how the model was 

created and implemented. 

 

To get a practical understanding of how the Gothenburg Model is used, semi structured 

interviews were performed on kitchen chefs from two different schools, Kålltorpsskolan and 

Ryaskolan, using it in their organization. The semi structured interviews were performed by 

using a list of questions prepared on beforehand but were adapted depending on the 

interviewees’ answers. A field study of Kålltorpsskolan’s kitchen was also performed. This 

school was suggested by Linnerhag while Ryaskolan was chosen due to being mentioned as 

having had good results with the Gothenburg Model on the model’s official social media. The 

latter interview was conducted by phone. 

 

WP2. Study visit to the street markets’ main supplier. To identify the food supply chain a 

visit was made to CEAGESP (Companhia de Entrepostos e Armazéns Gerais de São Paulo), 

the terminal market warehouse providing a lot of São Paulo’s street market vendors with 

their supply. During the visit the head of the Center for Quality in Horticulture presented 

CEAGESP’s operations and other work. Thereafter observations were made on location 

guided by PhD students from the university of FGV (Fundação Getúlio Vargas) in São Paulo, 

working on the subject of food waste.  

 

WP3. Observations on the street markets. The third work package took place on site at 

various street markets in São Paulo. The focus was to get accustomed to the markets and to 

carry out broad observations of the organization, practices and atmosphere of the markets 

from an outsider’s perspective. These observations were made on six different markets to get 

a wide scope and get a sense of how much the markets vary. To enable multiple visits to each 

market, the markets chosen were all located close to FGV, in the downtown area of São 

Paulo.  

 

The observations were made during multiple visits to each market at different times of the 

day to understand the different stages of the businesses. They were conducted after a 

checklist of set areas to note (appendix 2) to make the observations comparable. The 

checklist was developed in parallel with the observations, meaning it was updated as new 

reflections were made during the observations. This implied that some street markets were 

visited several times at the same time of the day in order to note reflections on parts of the 

checklist that had been updated since the last visit.  

 

The markets observed are going to be referred to by their street names as follows: 

- Pacaembu market 

- Rua Fernao Cardim market 
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- Al Rio Claro market 

- Rua Cardeal Leme market 

- Rua Maria Jose market  

- Rua Herculano de Freitas market  

 

WP4. Interviews with street vendors. In the fourth work package, semi structured 

interviews were held with vendors at two of the observed street markets. The market names 

are omitted in this report to protect the vendors’ anonymity. The aim was both to get an 

understanding of the vendor’s attitude towards food waste and to fill in the gaps from the 

observations in WP3 regarding their operations and organization. With a wide scope on both 

WP3 and WP4 the goal was to identify as many problem areas as possible where waste 

occurs and if a model such as the Gothenburg Model could play a role in reducing them in 

the future. 

 

Due to the language barrier the interviews were carried out in Portuguese by a master 

student at FGV using an interview guide (appendix 3) and translated as the interview went 

on to enable follow up questions and clarification. All the vendors were not asked the same 

questions due to the circumstances of the interviews. The interviews were conducted during 

the market hours hence the extent of the interviews depended on each vendor’s availability. 

The vendors maintained their businesses during the interviews which implied that the 

interviews were unpredictable and at times had to be concluded abruptly. Each vendor did 

not have the time to answer all questions in the interview guide. Since the vendors were not 

asked the same questions their activities cannot be directly compared.  

 

A pilot interview was conducted with the vendors at the first market. Based on the answers 

and the information about the vendors’ businesses that was lacking, some questions were 

added in the interview guide for the following interviews.  

 

Due to previous studies conducted on markets done by students at FGV it was decided to use 

in depth interviews in a dialogue form rather than strict interviews. It was also decided to 

avoid mentioning food waste directly, regarding the interviewees’ business, to avoid creating 

a need for the vendors to defend themselves and give less honest answers as well as getting 

an understanding of what they viewed as waste. 

 

WP5. Identification of redistribution possibilities and current measurements by the 

municipality. The aim of this work package was to study the work currently being done by 

the municipality to reduce waste and how they work with the street markets. This was done 

by having a meeting with a coordinator of the supply department at the municipality of São 

Paulo. Some follow up questions were also asked through email. Following this meeting a 

visit was made to the municipal food bank. Moreover, observations were made on one of the 

markets where the food is collected by following the municipal employees in their work. This 

market is referred to as Av. Alberto Byington market in this report. Three vendors that have 

chosen to donate their surplus to the municipality were interviewed in order to identify the 

driving force behind that choice. 

 

WP6. Analysis of the collected data related to the Gothenburg Model. The results from WP3 

and WP4 were analyzed in relation to the keys of success in the development, 

implementation and usage of the Gothenburg Model in order to investigate the possibilities 
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and difficulties of adapting a corresponding model at the street markets of São Paulo. 

Moreover, the results from WP3 and WP4 were used to identify and analyze problem areas 

concerning the issue of food waste at the street markets. The identified problem areas could 

serve as a start in coming up with interventions to reduce food waste in the future, possibly 

presented in a model corresponding to the Gothenburg Model. 

 

WP7. Estimation of food discarded at market. Rough measurements were performed on 

four markets (Av. Alberto Byington market, Rua Cardeal Leme market, Rua Fernão Cardim 

market and Rua Maria José market) to get an idea of the amounts of avoidable food waste 

being created on each location. The estimation was done by walking from one end of the 

market to the other and counting and recording the waste that could be seen. This was later 

translated into an approximative weight using a conversion table converting amounts of fruit 

and vegetables to weight. In this process, several assumptions were made. The assumptions 

and the conversion table can be found in appendix 4.  

 

The estimations were only done by observation, meaning no boxes or bags were manipulated 

to observe the contains. Bags that could not be determined as containing a majority of 

avoidable food waste were therefore not taken into consideration. The measure of interest in 

this estimation was the avoidable food waste hence, the separated unavoidable waste such as 

used sugar canes, empty coconut shells or corn leaves were not included. However, fruits still 

in their inedible peels, such as bananas, were quantified as a whole, meaning some 

unavoidable food waste is included in the measurements. A rough estimation on how much 

of the food waste would have been edible prior to the disposal at the market was also done. 

This was solely done based on the appearance of the products. 

 

The reason this method of measurement was chosen despite its low reliability was both due 

to time constraint, logistical difficulty but mainly cultural differences. It was seen in WP5 

that the personal contact was crucial to the redistribution operation’s success. Additionally, 

it was felt during the observations that food waste was a sensitive subject. The language and 

cultural barrier were judged to be too big of a risk that might create friction towards the work 

and in turn resentment towards the municipality. 

 

WP8. Method for measurements. In this work package the focus was on identifying a 

method of measurement for the food waste at the street markets. The results of the estimated 

food waste amounts in WP7 were analyzed together with the results from WP3 and WP4 in 

order to identify possible quantification methods for the markets. The FLW Standard as well 

as the Gothenburg Model was used as a theoretical background in this analysis.  

2.1 Delimitations 

The system boundary for this study is the operation of the street vendors with focus on their 

operation at the markets. However other parts of the food chain such as CEAGESP and food 

banks were observed to get an understanding of the system that the vendors are actors 

within. Only vendors of fruit and vegetables were considered, with special focus on vendors 

procuring their products at CEAGESP. 

 

The street markets are municipal and if a model alike the Gothenburg Model were 

implemented this would probably be done on the initiative of the municipality. Special focus 
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was therefore put on the municipality’s current work to prevent food waste despite the 

existence of other actors, such as private food banks, playing an important role. 

 

A focus of the study is to identify the problem areas where food waste is created using the 

Gothenburg Model’s focus areas as guidelines and how such a model may be of use and could 

be implemented at the markets. Since the aim is not to create a model such as the 

Gothenburg Model no checklists of practical solutions were created. 

 

To get a wide understanding of how street markets work in São Paulo and how their problem 

areas may differ, six street markets of different sizes were observed in WP3. This also enables 

a greater collection of data since each market are only open once a week. However, because 

of time and geographical constraints only street markets in downtown São Paulo, in the 

vicinity of FGV were observed and due to the need for translation the interviews were only 

performed on two markets with six and five stalls respectively. Since the measurement is 

only one step of the Gothenburg Model, albeit an important one according to the theory, the 

food waste estimations were done on four markets.  

  



10 
 

3. Food supply through CEAGESP 

CEAGESP, Companhia de Entrepostos e Armazéns Gerais de São Paulo (Company of 

Warehouses and General storing of São Paulo), is a federal company charged of securing the 

availability of fruits, vegetables, ornamental plants and flowers to the state of São Paulo. It is 

a key element of the supply chain as it handles both storing and warehousing of the products 

(CEAGESP n.d. a).  

 

The warehousing is done in 13 different market warehouses around the state where the 

Terminal market warehouse of São Paulo city, ETSP, is the largest supply central of fruits, 

vegetables, flowers, fish and various products (garlic, potatoes, onions, dried coconut and 

eggs) in Latin America (CEAGESP n.d. b). The terminal of 0.7 km2 was inaugurated in 1966 

and now sees a volume of 3.4 million tons of food each year. The food comes from 1500 

different municipalities, 22 states and 19 countries. Every day around 50 thousand people 

and 12 thousand vehicles circulate in the premises to buy and sell products. The main 

customers coming to the terminal market are street vendors, supermarkets and green 

grocers but they also have an area for retail to the final consumer on the premises (CEAGESP 

n.d. c).  

 

During a visit to the terminal it was learned that most of the products coming to CEAGESP 

are from small producers in the state of São Paulo (CEAGESP, personal communication, 11 

April 2019). The food is therefore brought to the terminal by wholesalers (see figure 1) in 

trucks containing food from up to 15-20 different producers. Of all the fruits and vegetables 

sold at CEAGESP on a given day, 90% was harvested the day before. Upon arrival to the 

terminal the wholesalers are in charge of negotiations with the retailers, restaurants and 

street vendors and thereafter get a percentage of the sales. The trucks arrive at 2 am, the 

negotiations start at 5 am and by 10 am everything is sold.  

 

 
Figure 1: Chart of the value chains going through CEAGESP 

 

The producers are very vulnerable in the negotiations as they are not on location. CEAGESP 

is therefore developing quality standards to facilitate a more just pricing and make online 

marketing possible. This process demands transparency and traceability which is challenging 

with the current operations. CEAGESP currently registers everything that comes to the 

terminal and to whom it is sold but are not able to register from which grower specifically as 

the products from different growers in the area are mixed. The prices at which the wholesaler 

sells the products are surveyed by CEAGESP but since the producers sell their products at 

different stages, either harvested or for the wholesaler to harvest, it is hard to generalize the 

income they should be receiving based on the survey. 

http://www.ceagesp.gov.br/a-ceagesp/institucional/
http://www.ceagesp.gov.br/entrepostos/
http://www.ceagesp.gov.br/entrepostos/etsp/
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Most wholesaler trucks aren’t refrigerated which is a stress factor for the fruits and 

vegetables. Plants have natural refrigeration when they are growing but as soon as the 

products are harvested the natural refrigeration is lost and they start losing water. The 

products’ loss of water is accelerated by the lack of artificial refrigeration. The numbers of 

refrigerated trucks are rising but this brings a new kind of issue in that all fruits and 

vegetables are transported at the same temperature regardless of the differences in their 

optimal temperatures (CEAGESP, personal communication, 11 April 2019).  

 

The most common cause for food loss according to CEAGESP is excessive handling of the 

products and the lack of care given during the harvest resulting in damaged fruits and 

vegetables that eventually decay (personal communication, 11 April 2019). Despite this, very 

little waste is thrown away at the terminal, only 1.5% of what is brought, or 150 tons. Among 

this around 8-9% are fruits and vegetables while the rest is boxes or other materials. The 

wholesalers try to sell everything by lowering the price of the damaged goods and only throw 

away what there is no market for. Because of the poor transporting conditions the products 

from one truck, having originally had the same quality, might be sold at very different prices 

to different customers. An example is given of trucks filled with pineapples stacked on top of 

each other where the ones at the bottom will have a lower value than the ones on top upon 

arrival.  

 

Approximately 10% of the fruits and vegetables come in bulk as described which is less than 

it used to be before CEAGESP talked to the producers about the importance of packaging. 

The plastic boxes are the most efficient to protect the products but also more expensive and 

entail a logistical problem for them to get returned which is why simpler one-use boxes in 

wood are still being widely used. CEAGESP has also done a study comparing the transport of 

products from the same producer, harvested on the same day, some being transported in 

open trucks and others in a closed one. The products delivered in the closed truck showed 

significantly less mechanical injury than the ones in the open (47% and 94% respectively). It 

was mentioned that at shorter food supply chain would be ideal to avoid some of these 

losses. 
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4. Description of the street markets in São Paulo 

In the city of São Paulo, 871 municipal street markets are noted in the municipality’s register. 

Most of the street markets are open once a week, meaning one specific market is open only 

on one specific weekday (Prefeitura de São Paulo n.d). The markets are usually open from 

early morning to the beginning of the afternoon. In an interview with a coordinator of the 

supply department at the municipality of São Paulo, it was explained that the vendors at the 

market pay the municipality to get a spot on the market (personal communication, 17 April 

2019). The fee is annual and calculated by the number of products sold by the vendor, and 

the area their stall occupies (personal communication by email, 2 May 2019). The fee 

includes both the actual space at the market, but also the municipality’s work of cleaning up 

the marketplace afterwards and taking care of the waste the market has created (personal 

communication, 17 April). However, according to CEAGESP some of the vendors still get 

back to the terminal (ETSP) to dispose of their waste (personal communication, 11 April 

2019).  

 

The municipality has several requirements for the vendors at the street markets. The vendors 

are required to put their waste in bags for the municipal workers to collect (personal 

communication, 17 April 2019). Moreover, the vendors are required to attend free courses on 

conduct, good handling practices for food and mandatory documentation (personal 

communication, 2 May 2019). The contact between the municipality and the vendors is 

mainly carried out through public employees inspecting the street markets. Email 

communication is uncommon but more important meetings can be called and held indoors 

(personal communication, 7 May).   

4.1 Observations made at street markets 

The markets observed have been very varied in terms of the size. Some markets have 

consisted of just a couple of stalls taking up only about 100 meters in total whereas others 

have been several hundred meters long. The atmosphere has also been varying a lot during 

the observations, both depending on the markets but also time of the day.  

4.1.1 General observations of the street markets  

In general, the observations have shown that around 7 and 8 am (the earliest time the 

markets have been observed) the vendors are still unpacking and displaying the fruits. The 

atmosphere at the market is still very calm at this time since not very many customers are 

visiting the marketplace. The volume of customers tends to increase all along the day with a 

peak around 12 am to 1 pm. The biggest market observed, Rua Maria José market, was very 

busy around this time. A lot of customers were visiting, and the vendors were very active in 

calling out to them. Some markets, both some small and one big (Pacaembu) seem to have 

lower and more stable flow of customers during the entire day.  

 

Around 1 pm the vendors at the markets begin a clearance sale to try to sell some or all their 

products at a lower cost. The process of clearance sale has been most evident at one of the 

biggest markets, Rua Maria José market, with a lot of customers visiting at that time. Around 

2 pm, workers from the municipality arrive and start to clean up the marketplace. At this 

time, some vendors have begun to take their stall down and pack up their things, including 

https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
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some of the products left unsold, while others are still very active in trying to sell their last 

products. Usually, most vendors are gone by 3 or 3:30 pm, depending on the market. The 

closing time appears to be very flexible depending on how much food the vendors have left 

and the atmosphere at the market. Markets with a calmer atmosphere and less customers 

tend to close earlier.  

 

When the vendors start to take their stall down, many of them still have food left. Based on 

the observations, most of this food is packed down again and brought with the vendors in 

their trucks when they are leaving. The observations have shown that there is a fairly low 

amount of food left after the market compared to the volume sold and packed up by the 

vendors. At the end of the day, occasional boxes of products that have been left can be found 

(figure 2) as well as fruits and vegetables that lay damaged on the ground. Bigger amounts 

have however been observed from the leafy vegetables. The quantities vary a bit from market 

to market with bigger quantities being observed at Rua Maria Jose market. One market was 

observed after closing time both on a sunny and on a rainy day and it was appraised that 

more waste was left on the rainy day, but it cannot be known if that was the only factor for 

this increase. Only in one market, Rua Maria José, was it observed that people came to 

retrieve food from the garbage at the end of the market. As can be seen in figure 2 and 3 the 

organic waste is often mixed with the inorganic. 

 

       
Figure 2: Boxes with some produce left at 
the end of the market. 

Figure 3: Pile of blended waste left at end 
of market 

 

In most cases there does not seem to be an organized area to collect the waste. At most street 

markets, the vendors collect the waste individually in bags or in the boxes the fruits and 

vegetables were brought in. However, a lot of trash is also thrown directly on the ground. 

Only one of the observed markets, Pacaembu market, had a communal area for waste 

collection in the form of communal bins placed at the marketplace for the vendors to throw 

their waste in. These bins were very full and hence waste was partly thrown on the ground or 

in boxes even here. Food waste, including avoidable and unavoidable, edible and inedible, 

tend to be mixed together with large amounts of inorganic waste such as plastic. This is even 

more the case after the municipality has cleaned up since they throw the discarded boxes 

with fruit and vegetables in bags, together with the trash swept up from the ground. 

 

In general, there seems to be patterns in the vendors’ specialization of products at the 

different markets. Based on the observations, the stalls are either selling onions and 

potatoes, spices, leafy vegetables, fruits, vegetables or bananas respectively. In larger 
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markets there are often multiple banana stalls and they are the only ones selling the fruit. 

Some of the vendors selling fruits or vegetables offer some of the products pre-cut. In some 

cases, stalls are specialized in pre-cut products. 

 

The variety of products, as well as the quality of products, tends to differ between different 

markets. Sometimes damaged fruits and vegetables can be found at a lower cost. Some fruits 

and vegetables are also being sold at very low rate of maturity especially avocados, mangoes 

and tomatoes, where the majority are often completely green. Some stalls seem to choose to 

only have mature products, however. In general, lower prices and a lower quality of the fruits 

and vegetables has been found in markets placed in less rich neighborhoods (e.g. Rua Maria 

Jose market). A bigger variety of fruits and vegetables also tends to be found to a greater 

extent in richer neighborhoods, even in the very small markets (e.g. Rua Fernão Cardim 

market). The area where the market is placed also seems to correlate with the atmosphere at 

the market. In richer neighborhoods, the markets seem to be less busy.  

 

Most markets are located in very narrow streets. The vendors are therefore forced to park 

their trucks elsewhere and the customers have to come by foot. Pacaembu market stands 

apart on this point since it takes place on a parking lot. 

4.1.2 Observations regarding display and handling of food 

During the setup of the market, the vendors unpack the products from the boxes they are 

brought in to place them in piles (figure 4 and 7) , basins (figure 5), in bags (figure 6) etc. The 

basins and bags are used to display the products in packs and are sold whole for a specific 

price. The basins are however rarer in the richer neighborhood where most of the food is 

displayed in piles or rows. Often, this is made with great care for the aesthetics but with 

rough handling of the products. In some cases, the boxes the products are brought in are 

used for displaying the products in the stall, but this tends to be uncommon and limited to 

more expensive fruits sold in smaller quantities. Pacaembu market stands out in this regard 

with a large amount of food either being displayed in their original boxes or the ones they are 

brought in (not necessarily the same as the ones when bought from the supplier). More 

exclusive and exotic fruits can also be displayed with a protecting plastic net around them. 

During the unpacking, especially the leafy vegetables are trimmed to remove the outer 

leaves. Some of the leaves removed may display some damage but from the observation both 

during the process and of the food waste after the market most leaves are of good quality and 

seemed to be removed more out of habit than need. This results in quite large volumes of 

food waste. 
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Figure 4: Oranges displayed in neat 
pyramid. Sold either in packages, per unit 
or kilo 

Figure 5: Food displayed in basins, sold in 
packages 

 

     
Figure 6: Food displayed in bags, sold in 
packages 

Figure 7: Tomatoes in pile. Sold either in 
packages, per unit or kilo 

 

Very few products seen on the markets are displayed with information about their origin 

(figure 8). The ones that are, are usually imported from abroad. The Pacaembu market which 

is placed in a very rich house neighborhood has a larger portion of products displayed in 

original boxes as mentioned and even has signs explaining the nutritional value of the 

products. The simpler markets usually only have hastily handwritten notes, only stating the 

price.  
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Figure 8: Food displayed in original boxes Figure 9: Food displayed in neat rows 

 

During the day, there is also a lot of handling of the products. Again, the vendors seem to 

attach great importance to the aesthetics of how the fruits and vegetables are displayed. The 

products displayed in piles are constantly adjusted to form neat pyramids (figure 4) or rows 

(figure 9) which add extra handling of the products. For efficiency some of the products are 

often thrown onto the display or into the boxes rather than carefully placed. The customers 

also often look at and touch the products multiple times before selecting the ones they want. 

This was especially noticed with the products of lower quality, that are already more 

vulnerable, since the customer want to ensure they pick the best ones. On busy markets with 

a lot of customers this results in a lot of handling of the fruits and vegetables. 

 

About one to one and a half hour before the closing of the market the vendors start reducing 

the prices to get all their products sold during the clearance sale. They either simply reduce 

the prices, rearrange the packages into bigger ones to sell more or both. This was especially 

evident in one of the bigger markets, Rua Maria José market, in a simpler neighborhood 

where the clearance sales were very busy and resulted in a lot of handling. 

 

The observations have shown that a lot of the vendors bring more fruits and vegetables to the 

market than what they have space to display in their stalls. The surplus food is usually kept 

in the boxes it was brought in behind the stall. In a lot of cases this implies that, unlike the 

displayed products that are under shelter during most of the day, those products are placed 

in the direct sunlight for many hours unless they happen to be in the shadow from a nearby 

house (figure 10). In one market observed, Pacaembu market, some of the stalls stood back 

to back creating a lot of shadowed space yet the little surplus food that existed was standing 

in the sun on the side, showing that lack of opportunity to store in the shadow might not be 

the leading cause for this.  

 

Mostly, the shadowed place beneath the tables of the stalls is not used for storing any surplus 

food, except for some rare exceptions, but rather for storing trash or empty boxes. Only one 

stall in the markets observed has been observed to have opportunity to store some of their 

products in a cooler environment. This was a vegetable stall that had styrofoam boxes 

instead of the usual wooden or plastic boxes to transport their products. It was unclear 

however if they were used during the day or if the majority of their products were displayed 

on the stall table. Some vendors of leafy vegetables have been seen spraying or pouring water 

on them. Whether that is to keep them cooler or to make them look fresher is unknown.  
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Figure 10: Surplus papayas, melons and pineapples stored without refrigeration or 

protection from sunlight 

 

As mentioned earlier, some vendors offer peeled and pre-cut fruits and vegetables in plastic 

trays at the street markets (figure 11). These fruits and vegetables are very varied and range 

from peeled garlic and pumpkin to cut eggplant and lettuce. Sometimes, especially in the 

case of fruits, the products seem to be cut up all along the day based on demand. Vegetables, 

on the other hand, seem to be prepared beforehand in most cases, either in the morning on 

location or before arrival to the market.  

 

  
Figure 11: Pre-cut produce in plastic trays 

4.1.3 Observations regarding sales 

At the markets observed, the fruit vendors are generally very generous with handing out 

samples, before but even after the customer buys anything. They also cut up some fruits as 

display for the customers to see the quality. A lot of vendors seem to know not only the other 

vendors but also their customers personally and the atmosphere is very familiar. Many 

vendors are also active in the sales by calling out to customers and suggesting additional 

purchases. However, the degree of how active they are depends a lot on the market and the 

time of the day. Based on the observations, it appears like the sellers are most active in the 

most hectic markets, thus the ones with most customers. The market that stands out in this 

regard is the market at Rua Maria Jose. This market is in a less exclusive neighborhood and 

the vendors there were observed to be very loud and eager to get the customers attention 

constantly repeating the prices. This is especially true during the clearance sales when some 
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write new signs to inform about the price while others only shout out the new prices and 

quantities over and over. The prices are generally higher in the richer neighborhoods.  

 

During the clearance sales the vendors from the different stalls seem to be more or less eager 

to sell out their products which is shown by how much they call upon the customer to buy 

their products and how much they reduce the prices. Some products are reduced to a fraction 

of the original price and left to be sold until the very end of the market while others are 

packed up in boxes to bring along with the vendors. The difference could be observed both 

within the stalls and between, meaning some stalls seem to sell out most of their products 

while others pack up most of them. The fruits and vegetables that are reduced the most are 

sometimes quite damaged or very mature. 

 

In most stalls observed at the markets, it is possible to pay with card, however this is not 

always the case. During the payments, no record of what is bought seems to be done by the 

vendor, only the total cost is registered.  

 

In total, fruits and vegetables at the street markets can be sold in packages, by kilo, cut up or 

individually. However, the most usual appears to be to sell the products in packages. These 

packages are either pre-made in basins, smaller piles or bags while others are announced out 

on signs above the products. Most packages are quite large for example the bananas are 

always sold by the dozen, four zucchinis, three mangos etc. A customer looking for variety 

would therefore leave with a large quantity. This is even more the case at clearance sales 

where the vendors make the packages very large. It is very unusual, but it seems to be 

possible to buy smaller quantities at least early in the day.  

 

Regardless of how the products are sold there are a lot of plastic bags being used. The fruits 

are all either being put in bags at the time of the sales or already displayed in one-use plastic 

trays or bags, thereafter the customers are given a second bag to carry their groceries home.  
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5. Organization of the vendor’s businesses 

according to interviews 

The interviews were conducted on two markets both located in the downtown area near the 

financial and cultural hub of Avenida Paulista. Both areas should probably be considered as 

more exclusive neighborhoods. Six interviews were conducted on the first market with 

vendors from two vegetable stalls, one banana stall, one fruit stall, one stall only selling pre-

cut vegetables and one stall with leafy vegetables. On the second market five interviews were 

held with vendors from one stall of leafy vegetables, one vegetable stall, two fruit stalls and 

one banana stall. 

 

The stalls had between one and five vendors and were between 8 and 16 meters long on the 

first market but up to 30 meters on the second. The vendors asked mentioned that they have 

one or in one case two bosses in the stalls. The vendors work on the same markets each week 

but different ones every day. Most work from Tuesday to Sunday but several of the vendors 

mentioned that on some days they work on two different markets, either instantaneously by 

splitting up the team or with a street market in the morning and an indoor market in the 

evening. One of the vendors mentioning this also had an additional five workers that worked 

in a garage washing, cutting, organizing and choosing what products to sell in packages 

before the markets. 

5.1 Purchase 

All the vendors interviewed stated that they buy the products they intend to sell a certain day 

in advance, most of them at CEAGESP in the afternoon the day before. One banana vendor 

however mentioned only buying his products twice a week directly from a farm. Other 

sources that have come up during the interviews are the vendors’ own farm, producers 

supplying the stalls directly, the municipal market Dom Pedro1 and another terminal market 

alike CEAGESP (see summary in table 1 at the end of chapter 5.2). The few vendors that were 

asked stated simply storing the food in their trucks, but one vendor mentioned having access 

to a garage. According to one vendor the products are brought to the market and unloaded 

by the driver at 2:30 am. The sellers thereafter arrive at 5:30 to start arranging the display. 

Based on the observations done on the markets none of the fruit and vegetable trucks are 

ever refrigerated and they can be either closed or open. One fruit vendor mentioned having 

special boxes for sensitive fruits, such as grapes, to keep them in a more appropriate climate. 

 

Most stalls are not loyal to specific suppliers however, those who are seemed to have 

different purchasing routines. One vegetable vendor on the first market mentioned that 

every quality can be found at CEAGESP, from the highest to the lowest. His stall wants the 

best quality which their suppliers know, and they therefore select the vegetables for them to 

buy in advance so that the vendors just have to pick it up. Except for Mondays, when he has 

the opportunity to go to CEAGESP, the vegetable vendor on the second market chooses to 

order the products from his suppliers through WhatsApp. He has specific suppliers for 

different types of vegetables who thereafter send him pictures of their supply so that he can 

decide if the quality is satisfying and which quantities he wants. In the afternoon he simply 

picks up the selected products.  
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For the remaining vendors, the factors deciding the supplier and products seemed to vary 

between the markets. The vendors from the first street market generally mentioned price as 

the main differentiator between wholesalers. This was especially important to the vendor 

selling pre-cut fruit since that meant that in some cases, he was able to sell his products at 

the same price as the whole products despite the extra labor. The fruit vendor mentioned 

that quality is however also important but did not seem to be aware of CEAGESP’s quality 

standard. Instead he judged this on looks and touch, stating that this is the way customers 

will eventually be judging it.  

 

On the second market almost, all vendors mentioned adapting the quality and price of their 

purchases to the specific street market saying the demand varies between those depending 

on the economic status of the customers. In the periphery of the city there is a bigger 

demand for cheap products while the customers downtown demand quality. Two also 

mentioned adapting the range to demand, one saying the customers on some markets 

demand big fruits and one saying it is difficult to sell non-conforming vegetables such as 

bended cucumbers on certain markets. On others however, the latter vendor has noticed that 

these are actually more profitable, despite being sold cheaper, because he buys them at such 

a low price. He has also tried to sell products that are not as pretty, due to blemishes or other 

but that has not been efficient. According to him the wholesalers have three different quality 

standards, but it was unclear if he referred to the CEAGESP standard or not. One of the fruit 

vendors also mentioned quality as an important factor to reduce food waste. In his opinion 

products of high quality have a longer life span and can therefore be sold the next day or 

donated thereby generating less waste. 

 

When it comes to quantity, several vendors mentioned that they bring the double amount of 

food on the weekends due to higher demand. One vendor also said that they needed to buy a 

surplus on Fridays due to lesser deliveries to CEAGESP on Saturdays. This was however a 

stall who was loyal to their supplier which might have an effect. Other than that, the 

quantities seemed to be fix from week to week on the first market except for one of the 

vegetable vendors. He mentioned that in some cases a very low price, for example due to a 

wholesaler arriving late to CEAGESP, might lead them to buying much larger quantities 

especially if the vegetables are immature. In this case the vegetables might be sold up to a 

week later. The vendor of pre-cut vegetables also mentioned that he buys larger amounts of 

products on his first weekday as he wants to build up some stock for the week. One vendor 

mentioned that he brings less food to the market if the weather is forecasted to be bad since 

less customers will show up. Another vendor said that he was not able to do so as the forecast 

could be wrong, and he couldn’t risk having brought too little. This last vendor also 

mentioned having emergency suppliers that he could contact if he should run out of a certain 

fruit earlier than expected.  

 

 

 

 

 

 

 
1. Municipal markets are usually bigger than street markets, run every day indoors. 

  



21 
 

On the second market, more vendors seemed to adapt the purchased quantity to the sales. 

All of them mentioned adapting the quantity to the size of the market the following day, but 

some also mentioned buying less if there is a larger quantity left from the day before or if the 

price is too high as it will not get sold. Other than that, the quantities brought to the market 

seemed to be fixed for each day of the week except for the banana vendor. He was the only 

one that mentioned purchasing less and cheaper and lower quality items at the end of the 

month when the customer have less money. 

 

When asked why they buy such large quantities even if it means having to sell more at a 

discount different reasons came up. One vendor mentioned it was necessary to be able to 

ensure availability of all products even to customers coming later in the day, another that it 

was getting harder to predict the flow of customers as an increasing number are turning to 

supermarkets. One vegetable vendor also said that it was simply profitable. He prefers to sell 

all his products each day as they lose quality during the night in storage however, he often 

gets big discounts when buying larger quantities at CEAGESP which means he doesn’t mind 

discounting them. He said that having a good purchasing strategy is often more profitable 

than having a specific sales strategy. 

5.2 Usage of surplus fruits and vegetables 

All vendors stated that the surplus food that is left at the end of the market is either reduced 

to be sold at a lower price or packed up to be sold at the next market either at the same price 

or at discount depending on the products. One vendor mentioned bags and basins as ways to 

differentiate the lower quality or less esthetically pleasing products from the higher quality in 

piles. That way they are sold in packages at a lower price and, in the case of the leafy 

vegetable stall, lettuces can be trimmed to remove the damaged leaves and sold together 

instead of being thrown because of their smaller size. Some mentioned this promotion as a 

habit for certain fruits or vegetables with higher perishability while others solely reduce the 

prices of very mature or damaged products. Both banana vendors stated that they make sure 

to buy bananas of low maturity rate to be able to sell them for multiple days at the original 

price if needed. One vendor from a stall selling more exclusive fruits mentioned only 

reducing the prices of fruits they could buy at a relatively cheap price at CEAGESP. The 

others seemed to mostly be attempted to be sold at the following market or thrown if the 

quality was too low. 

 

The vegetable vendor from the second market stands apart regarding his stall’s solution to 

avoid food waste if they have large amounts of food left unsold. On Thursdays they go to a 

market in the periphery of the city where they are able to donate most of the food, they have 

not been able to sell. It was not mentioned whether they first tried to sell the vegetables on 

this market and then donated the surplus or if they only went there for the donations. The 

vendor explained that this enables him to only have fresh vegetables on the Friday market 

where the customers demand a high quality. On Sundays he sells on two different markets, 

one is business as usual but the second one is a very crowded market in the periphery of the 

city where the customers tend to buy very big quantities. Contrary to the other markets his 

wife, who oversees that stall, starts with discounts early in the morning with the aim to sell 

all the vegetables that are left unsold from the previous markets. He explained that the 

quality of the products can be quite low there but that they are usually all sold as long as they 

are discounted. If there is still food left unsold after this market, they donate the surplus food 
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to a charity home, but it is generally quite small quantities. This vendor also explained that in 

general the customers visiting the stall during the day can be split into three different 

categories. In the beginning of the day the customers visiting the market usually have more 

money. Around 12 am when the stalls start applying some discounts to their products, the 

middle class arrives, and finally at the end of the day customers that don’t have much money 

come for the clearance sales when the prices can be very low.  

 

All vendors mentioned that the food that they are not able to sell is donated through informal 

donations to people in need coming to ask for it at the end of the market (see table 1). One 

vendor stated that these people are usually not homeless but rather families going through a 

rough time, while the others only mentioned homeless people. Only three of the interviewed 

vendors mentioned having more formal donation flows. One is the vegetable stall previously 

mentioned, another sometimes donated to a cancer hospital, a church and another religious 

organization and the third, a fruit stall on the first market, stood out from the rest as having 

various and regular flows of donation. The vendor explained that they have a cooperation 

with a retirement home that started on the suggestion of a customer that knew that the home 

was going through a tough time financially. The vendors at the stall deliver and donate the 

surplus food to the retirement home at the end of each day on the way home. If it is not given 

to the home and cannot be sold the following day it is either donated to homeless people 

asking for it, taken to their own homes or donated to other vendors on the street market that 

sell other types of products. The vendor also mentioned that he has a relationship with a 

people living in the building behind his stall that will buy the damaged fruits at a very low 

price to give to their pets. These fruits are sorted out all along the day as they are found.  

 

In both markets, donation was rarely brought up as the first or even second method to 

handle unsold products especially for those lacking a regular partner for donations. Some 

vendors only mentioned this when specifically asked. Still, donation seemed more common 

on the first market than the second putting into question if there are any quantities being 

donated on the latter. An alternative that was mentioned by one vendor, rather than selling 

at promotion or donating, was selling some perishables that would otherwise had been in 

bad shape as pre-cut products. Pre-cut product however must be sold the same day or 

donated as they lose quality too fast according to him. 

 

On the first market, in general, all vendors stated that as a result of these actions very little of 

their products are ever thrown away, only the vendors of pre-cut and leafy vegetables 

admitted that some of the products that are packed up to be sold the next day sometimes 

have to be thrown in the morning due to the quality having become too low. The vendor of 

leafy vegetables considered his products to be the hardest to sell since they perish very fast. 

On the second market several vendors mentioned heavy fluctuations in sales as an issue 

creating more surplus food. Factors that were mentioned as causing these fluctuations were 

bad weather, fewer customers perhaps due to holidays, proximity to pay day and God. How 

much food that had to be thrown away was stated to be a consequence of these factors and 

hence not necessarily anything they could do anything about. All except the vegetable vendor 

that had specific markets to sell out his products mentioned having some waste however, 

most claimed to be able to sell most of their products. 
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Table 1: Overview of purchasing and actions to reduce food waste (veg. is vegetables). 

Vendor Source of 
purchase 

Regularity Main driver 
for choice of 
supplier 

Quantity Action to reduce waste from 
surplus 

First market 

Veg. 1 CEAGESP 
& directly 
from farms 

Every day in 
the 
afternoon 

Quality, loyal to 
supplier who 
does selection 

Always the same, 
double on weekend, 
less if bad weather 

Some veg. sold next day, others cut 
and sold as pre-cut, rest donated to 
families. Pre-cut only sold one day. 

Banana Directly 
from farm 

Twice a 
week 

 Depends on size of the 
market 

Most brought to next market. Very 
mature bananas sold at promotion and 
if not, donated to homeless people  

Veg. 2 CEAGESP Every day in 
the 
afternoon 

Price, buys big 
quantities if it 
is very cheap  

Usually the same 
unless one product is 
very cheap 

Sold at next market or donated to 
homeless people if damaged either 
post or pre purchase at CEAGESP 

Fruits CEAGESP 
& 
emergency 
supplier if 
specific 
product 
runs out 

Every day in 
the 
afternoon 

Price and 
quality, not 
loyal to 
supplier, 
chooses based 
on looks and 
touch 

Fix amount but 
double on weekends, 
not dependent on 
weather 

Some can be brought to next market, 
mature or damaged fruits are sold at 
reduced price. What cannot be sold is: 
- delivered and donated to a 
retirement home 
- donated to homeless people 
- taken for own consumption 
- given to vendors selling other things  
- if partly very damaged sold at very 
low price for local pets 

Pre-cut 
veg. 

Mercado 
Municipal 
dom Pedro 

Every day 
that he 
works  

Price. Aims to 
sell at same 
price as whole 
vegetables 

More on first day to 
build up stock and 
Fridays due to higher 
demand on weekends 

First reduce price. Some brought to 
next market (package not sorted, if any 
damage entire package is thrown), rest 
donated to people in need 

Leafy  Every 
afternoon 

  Brought to next market but hard to sell 
due to lower quality.  

Second market 

Leafy CEAGESP, 
own farm 

Every day in 
the 
afternoon 

Price and 
quality 

Specific quantity for 
each market, more on 
weekend, if expensive 
lower quantities 

Discount at end of the day, higher 
discount the next. Sell smaller, 
trimmed lettuces together in basins 
Donations to three organizations. 

Veg. A few 
specific 
suppliers at 
CEAGESP 

Tue-Sat 
order via 
WhatsApp 
collection in 
afternoon. 
Mon goes to 
CEAGESP 

Depending on 
market price or 
quality. Also 
adapts the 
range to the 
demand 

Aim to sell all on each 
market but it is more 
beneficial to buy big 
quantities despite 
some being sold at 
discount. Adapts 
quantity to what is left 

Discount and sell next day in bags. 
Donate at a market on Thursdays, sell 
lower quality products at peripheric 
market on Sundays, donates what is 
left to a charity. 

Fruit 1 CEAGESP Every day Depending on 
the market, 
price or quality 

 Discount for cheaper products or 
brought to next market. Some 
donations to homeless. 

Fruit 2 CEAGESP 
Municipal 
market 
dom Pedro 

Every day  Depends on size of 
market, adapts if a lot 
left from previous 
days 

Discount on following day (not the 
first). Donations to homeless 

Banana Specific 
supplier at 
Terminal 
market like 
CEAGESP 

Every day Depending on 
market price or 
quality. 
Cheaper at end 
of the month 

Depends on size of 
market. Less at end of 
the month 

Usually sold at next market but if very 
mature, sold at discount. Donations to 
homeless. 
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5.3 Pre-cut vegetables 

Apart from the fruit stalls that sells pre-cut watermelon in large slices only two of the 

interviewed stalls sell pre-cut food. One is specialized in this while the other, a vegetable 

stall, only sells part of its range pre-cut. The vegetable stall processes their food in a garage 

while to seller of exclusively pre-cut food cuts part of it at home and part on the market in the 

morning. 

 

According to the vegetable stall the main reason for them to sell cut vegetables is simply 

because there is a demand. The packaged vegetables are washed, cut and sometimes even 

boiled, which makes the cooking process much faster for the customer. He also mentioned 

that it is preferable for the small households of one or two people since they do not have the 

need for bigger quantities. The price of the pre-cut is about 20% more than the whole which 

the vendor found to be cheap. 

 

The stall that specializes in pre-cut food also mentioned the convenience for the customer as 

a factor but the vendor adds that he finds it much easier for the business as well. He said that 

it is easier to sell when everything is prepared and organized beforehand. There is a lot of 

work behind the cutting, but with a small increase of the price, it is still beneficial for them 

and he considers the workload lower than selling unpacked. Overall, the vendor does not see 

any difficulties with selling pre-cut food. For them it is just an advantage since people tend to 

prefer buying pre-cut and clean vegetables. At this stall there was the possibility for the 

customer to ask for smaller quantities if needed. In that case the vendor opened a package 

and split it up in smaller trays. 

5.4 General attitude of the merchants towards food waste  

The attitude about food waste seems to vary between the vendors. According to a vegetable 

vendor on the first market, there is some waste at the street markets, but it is rare since the 

food that is left unsold can be donated. He says that this is not the case in supermarkets 

however where the sole aim is economic gain. The supermarkets do not take any social 

responsibility according to him and therefore create a lot of waste. Still, in his opinion, there 

is such an abundance of food in Brazil which means that no person needing food and willing 

to ask for it will go hungry. This view is quite different from the fruit vendor on the same 

market. According to him only about 5 out of 50 stalls donate their surplus food at the end of 

the day. He thinks that the ones that do not donate are more focused on the economic gain 

and therefore try to sell their products regardless of whether that means having big 

promotions. 

 

When asked if there is usually any food being thrown away on the market that could 

otherwise have been eaten the banana vendor on market one seemed surprised by the 

question and started to answer no. When it was clarified that the question was about food 

waste, he changed his answer. He said that there is usually waste at street markets, none 

from the banana stalls. It seems like food that has become bad during the sales is not seen as 

a loss of food but rather inevitable waste in the businesses’ operation. This was also 

mentioned by the seller of pre-cut food. Contrary to the others this vendor’s perception was 

that the amount of food waste at the market is relatively large. He explained that this is due 

to other vendors not always attempting to sell their products at another market, since they 
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consider it to be too big of an effort. Hence food is thrown away even though it would be fit 

for consumption. However, in his opinion this food waste is something normal that is part of 

the business of selling food at a street market. Food waste does not seem to be seen as a 

problem. 

 

The perception of the quantity varies a lot on the second market as well. The vendor of leafy 

vegetables claimed that there was very little food waste, only about 1%, since most vendors 

bring the surplus to be sold at the next market. The banana and one of the fruit vendors 

however estimated that there were quite large quantities of food being wasted that could 

have fed a lot of people. None of them mentioned their stall as particularly wasteful, instead 

the fruit vendor pointed out that leafy vegetables are thrown away the most. He saw that as 

inevitable however seeing as they are more sensitive to heat and therefore hard to sell on the 

following day. According to him none of the food that was left at the market, on the ground 

or in the trash, was fit for consumption anymore and had been discarded because of that. 

This is contrary to the pre-cut vendor’s view that people may waste food because of the effort 

it demands to bring it back to the next market. 

5.7 Relationship with the municipality 

The vendors on the second market were asked about their relationship with the municipality. 

It was explained that it is the municipality that organizes the street market, and all the stalls 

operating at the market have to register at the municipality. The registration is done by going 

to the municipality once a year. The vendors pay 50 R per month for each 6 meter of stall 

which is a fair price according to one of the vendors interviewed.  

 

Regarding the contact with the municipality the vendors expressed that it was limited to 

payments and the registration. The payments mentioned were both the monthly fee for the 

marketplace and eventual fines if the vendors do not follow all the rules. Other than that, one 

vendor mentioned that each stall needs to declare their sales and taxes to the municipality. 

 

None of the vendors interviewed had participated in any training held by the municipality. 

However, the municipality holds a meeting once a year when all vendors have to renew their 

registration. According to one vendor this meeting gives them the opportunity to voice their 

concerns and suggest how the markets could be improved but he does not feel like the 

vendors are being listened to. As an example, the vendor brings up that the municipality has 

been talking about placing toilets in the marketplaces for the vendors to use, but that it has 

not yet been done. Another vendor brings up that he thinks the markets are badly organized 

and that he wishes that the municipality cleaned up better after the end of each market 

while, yet another says he wishes they had more support from the municipality. This vendor 

states that is not easy to do the right thing in the current system. He mentions for example 

that he is a registered vendor, pays his fees and his taxes and yet in some markets, especially 

in the outskirts of the city, it occurs that some unregister vendors take part in the markets 

and compete with his business. The municipality has been notified of this but has not yet 

taken action to change it according to him. He also mentions that the supermarkets used to 

be closed on Sundays but that ever since the municipality allowed them to open it has had a 

big impact on the street markets since some customers favor the supermarkets for its 

convenience and sometimes cheaper price. Several vendors seemed disappointed in the 
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municipality and mentioned wishing the municipality made a greater effort to listen to their 

concerns and demands.  

 

In the interviews various rules and requirements were mentioned that the stalls must follow. 

Some of these rules are that the vendors have to collect their waste, leave the market at 2 pm 

at the latest, be present at each market that they are registered at and wear a uniform. 

Municipal representatives sometimes visit the marketplace to check if everything is running 

as it should and can hand out warnings or fines if the rules are not being followed. These can 

be very expensive according to one vendor, but he thinks that the municipality doesn’t have 

the resources needed to follow up on these rules, so they are not all enforced especially in the 

periphery of the city. Other vendors confirm that most of these rules, for example the 

working hours, are not enforced even in the city center and therefore not followed. 

 

The banana seller also mentioned that the municipality has a rule saying that stalls selling 

bananas should sell exclusively bananas. However, some vendors ignore this rule, but the 

municipality fails to penalize them, according to him, because it occurs on markets in the 

periphery of the city. He seems frustrated with the fact that the municipality makes rules but 

does not enforce them. 

 

Most of the contact between them and the municipality seemed to occur in person either 

when they go to renew their registration or when the representatives visit the markets. One 

vendor also mentioned the option of email correspondence. He also mentioned the existence 

of a union for the traders that have knowledge about the municipality and vendor’s 

respective responsibilities and can be contacted if need be. This was however not mentioned 

by any other vendors. 
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6. Food redistribution and measurements by the 

São Paulo municipality 

The municipality of São Paulo is currently performing a campaign to combat food waste (SP 

municipality, personal communication, 17 April 2019). Within this campaign, a pilot project 

has recently been initiated to redistribute surplus food from street markets that would 

otherwise have been thrown. The food from the market is collected, measured and 

transported to the municipal food bank where various charities can retrieve it and donate it 

to people in need.  

6.1 The municipality’s pilot project 

The pilot project is financed by the municipality in the food bank program. As of mid-April 

2019, eight markets were involved, with the ambition to include an additional four markets 

before mid-May. In average 120-200 kg food is collected on each street market, sometimes 

up to 250kg, and the municipality has 309 charity entities working with them in the food 

bank program (SP municipality, personal communication, 17 April 2019).  

 

The municipality initiated this pilot project in order to redistribute the food that was 

previously being thrown away and driven to landfill. They mention that the reason for this 

was a question of logistics. In their perception the vendors go to CEAGESP every day to buy 

the food and don’t have any space to store it until the next street market. Most of them are 

usually unable to bring the food from one street market to another unless they have cold 

storage or another place to sell the products that isn’t a street market, like a small grocery 

store or other. This process might however differ depending on the value of the products 

sold. Vendors selling more expensive and perhaps imported products have a greater 

incentive to retrieve their products while vendors selling products of lower quality like 

lettuce will probably opt to throw it away (personal communication, 17 April 2019).  

 

From the communication with the vendors the municipality has found that food waste seems 

to be a part of the vendors business strategy. They are aware at the time of purchase that they 

will have to throw some away but are unable to buy less since a larger quantity presents 

better at the market and gives the customer an impression of quality. Moreover, the vendors 

have expressed that there is an important economic incentive to purchase bigger quantities 

than needed at CEAGESP. The wholesalers come to the terminal market expecting to sell 

their whole trucks so vendors requesting smaller quantities, will be charged a 

disadvantageous price (SP municipality, personal communication, 17 April 2019). 

 

According to the municipality it has been easy to get the vendors involved in the project. The 

food bank employees have simply showed a promotional video about the project and the 

vendors have immediately been willing to cooperate and to give their surplus food to the food 

banks. The video shows both other vendors donating food and thereafter the people that are 

being helped by their donations. Because of the geographical constraints due to the location 

of the food bank, the pilot project has only taken place in downtown São Paulo. The variety of 

products received might vary if the collections were to take place in the periphery, but it is 

believed that the vendors attitude towards redistribution would be the same (personal 

communication, 17 April 2019). 
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The described pilot project is planned to be replaced by another one, beginning in May, 

aiming at connecting four charities directly with the street markets in their vicinity so that 

they can be in charge of collecting without involvement from the municipality. Since there 

are over 800 street markets in São Paulo, the odds of there being one close to each of the 309 

charities are very high. This would in time enable the redistribution of food to have a greater 

geographical spread since it is currently limited to the proximity of the sole municipal food 

bank that exists in the city. The charities will be trained in the cleaning, storing and 

utilization of the whole products but mainly the measurement of the collected food before 

they start operating. This is so that the municipality can still have control over how much 

food is collected and what is done with it. The aim is for all the charities to be working in this 

way in the future and for the municipality’s trucks and food banks to be focused on collecting 

the food from supermarkets instead. All charities might not have the possibility to work in 

the same way, but the goal is to have several different methods of redistribution (SP 

municipality, personal communication, 17 April 2019). 

 

CEAGESP also has initiatives to redistribute edible food. They operate a food bank in the 

terminal with the donations from the wholesalers, this has however not been very effective 

for a few reasons. The first is a logistical reason in that the wholesalers have a limited 

amount of space and want to clear that up as fast as possible and might not want to wait for 

the food bank workers to come and retrieve the food. The second reason is that the food bank 

is dependent on what is available that day and might not have a big variety but instead get a 

big supply of one product. Before 2015 they used to be able to donate this to other food 

banks, but this is no longer the case instead the charities wanting food need to come directly 

to the terminal. Since the charities might not have a need for a large amount of only one 

product this is not very effective. Finally, the last reason is that there is a lack of institutional 

trust from the growers and distributors. The fear is that the food banks might be used for 

political gain by politicians running for reelection or that the food might be sold for 

CEAGESP’s benefit. The result of this is that some distributors might choose to throw away 

the food they can’t sell rather than donating it even though they have to pay for the disposal 

(CEAGESP, personal communication, 11 April 2019). 

 

The issue of the lack of trust has not been experienced during this pilot project however, 

probably because the initiative is municipal while CEAGESP is a federal entity. Moreover, 

several charities go to the wholesalers directly at CEAGESP to receive donation instead of 

going to the federal food bank. The logistical issues faced at CEAGESP aren’t as problematic 

in the project as the vendors aren’t pressured to remove the food that will not be sold as fast. 

The collection therefore requires less personal (SP municipality, personal communication, 17 

April 2019).  

 

The main driver for the municipality’s work to reduce food waste seems to be social 

sustainability and food security. In 2016 there were 16 000 homeless people living in very 

poor conditions in São Paulo and that number is currently about 20-22 000. Related to this 

the workers employed by the municipality within this project to collect and sort the food are 

people in labor reinsertion who have not been working for a while or have had issues with 

drugs. However, the municipality is also working on environmental sustainability by 

lowering the amount of food going to landfill. They now have five composting plants and are 

planning on having 17 by 2020 (SP municipality, personal communication, 17 April 2019). 
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6.2 Operations of the pilot project 

The municipal Food Bank is located in the Reference Center on Food and Nutrition Security, 

CRESAN (Centro de Referência em Segurança Alimentar e Nutricional), who doesn’t only 

work on providing food for the vulnerable population but also with education on nutrition, 

meal preparations with minimal waste and sustainable gardening. The following information 

was collected during a visit to the food bank and through interviews with some of the 

vendors while the food bank workers performed the collection. 

 

The food in the food bank is not only collected from street markets but also from 

supermarkets and family farmers whom are paid by the federal government to provide food 

to the municipal food bank to support small suppliers. In total, about 38 tons of food are 

collected each month (CRESAN personal communication, 03 May 2019) 8 of which are from 

the street markets in the pilot project. The biggest challenge for the food bank is the 

variability of the volume of food available for the charities. 

 

The food that is collected from the street markets is brought to the location by the food bank 

employees and thereafter sorted, cleaned and quality checked. The fruits and vegetables are 

thereafter stored in cold storage for the charities to collect. All the donated food is quantified 

by direct weighing (CRESAN personal communication, 03 May 2019). This is done both 

before and after it is sorted, creating data on both the edible and inedible food donated (SP 

municipality, personal communication, 17 April 2019). The waste generated by the food 

collected from the market is only 1% of what is collected, much lower than the supermarkets’ 

25%. This is surprising due to the fact that all of the street markets products are perishable 

while the supermarkets’ are not but it is explained that the supermarkets’ products have been 

displayed longer and handled more by the customer which results in more damages 

(CRESAN, personal communication, 3 May 2019). The data the municipality currently 

considers to be lacking is of the food that isn’t collected, how much that is still edible but in 

worse quality and how much that is avoidable (personal communication, 17 April 2019). 

 

The collection of the surplus food at the street markets is done by two employees on each 

street market by giving the vendors boxes in which they can collect food that is edible but 

that they won’t be able to sell during the day. From what was observed workers from the 

municipality arrive at 1 pm to deliver these boxes at the markets, and thereafter collect them 

as the vendors successively close their stalls for the day.  

 

On the market observed a large majority of the stalls choose to donate their surplus. The 

three vendors interviewed stated that they buy their fruits three times a week and store them 

in their trucks. Alike the vendors interviewed on previous markets that were not part of the 

pilot project, these vendors explained that they try to sell as much as possible by reducing the 

price but what they cannot sell and will not be fit for selling the following day is donated. The 

effort that they put on the clearance sale seem to vary however with one vendor stating that 

he gradually lowers the price and finally donates the rest whereas another vendor prefers to 

donate rather than to sell at a very low price. This also enables him to offer fresher products 

to his customers. 
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All vendors mentioned social responsibility as the biggest reason for why they chose to 

donate saying it was the right thing to do. One also said that he donates because of his 

relationship with the people collecting and another also mentioned reducing waste and the 

fact that the municipal workers are in labor reinsertion as positive drivers. When asked why 

they thought some stalls chose not to donate one believed it was a lack of empathy while the 

other explained that those stalls want to try to sell their products the next day at a lower 

price to gain more money. 

 

The vendors mentioned that before the implementation of this project, they used to put 

greater effort into the clearance sale but that there used to be more waste at the end of each 

day. This is still the case on markets not part of the project that they work on. Even on this 

market, some food is still thrown away as shown by one vendor, this is food that they 

consider too damaged to eat. One of the vendors mentioned that he also used to donate food 

to homeless people asking for it while another stated he was wary of doing so as he was 

afraid this would decrease his income.  

 

The observations from the collection suggest that a crucial part of the project is the 

relationship with the vendors. The municipal employees seemed to know them all personally 

and one even stopped to help with the sales on each of the stalls where interviews were 

conducted. They know which stalls donate and how much as well as which days they are 

working on markets that are part of the project. The food bank worker overseeing street 

market collections made a point of thanking all of them personally. 
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7. How the Gothenburg Model could be applied to 

the street markets in São Paulo 

The following chapter aims to identify the possibility and potential benefit of creating and 

implementing a food waste prevention model alike the Gothenburg Model on the São Paulo 

street markets. 

7.1 Development of a model like the Gothenburg Model 

The first part of the chapter aims to analyze the possibility and potential benefit of a model 

alike the Gothenburg Model at the São Paulo street markets based on the development phase 

of the Gothenburg Model.  

7.1.1 Creation of simple checklist 

In a telephone interview, Christina Linnerhag, project manager of the Gothenburg Model, 

mentions that the aim of the Gothenburg Model was to achieve a decrease of the food waste 

generated in the public kitchens by 50% by the end of 2018 (personal communication, 12 

February 2019). This was to be done by creating an easy model with simple checklists to 

create a base of how all public kitchens should work to prevent food waste. It was known that 

many kitchens had good routines but there was a need for a concrete model that could be 

used by all kitchens both catering and serving.  

 

In the development of the Gothenburg Model, the project group, as well as a consultant, 

compiled concrete checklists of solutions and routines that can be made in order to reduce 

food waste. One checklist was made for each of the Gothenburg Model’s nine focus areas. 

Linnerhag also emphasized not to shy away from the easy actions since they can have great 

impact (personal communication, 12 February 2019).  

 

The observations and interviews have suggested that some of the waste created on the 

markets might be due to a lack of good routines either because of lack of knowledge, lack of 

awareness or lack of infrastructure. Examples of this are the excessive handling and the 

storage of surplus food in direct sunlight. Simple checklists for the vendors to follow could 

have a positive impact in changing these routines, at least the ones caused by lack of 

knowledge and in part lack of awareness. The nine focus areas would however have to be 

adapted to the markets’ specific challenges.  

7.1.2 Gathering of best practices 

According to Linnerhag, a crucial part of the project was that the solutions and checklists 

suggested in the Gothenburg Model were taken from actual kitchens that had already been 

working on reducing food waste, since it gave the model legitimacy. The initial part of the 

project therefore consisted in getting in touch with the various districts and conducting 

surveys with the kitchens working actively to prevent food waste. This was done in order to 

find as many actions on how to reduce food waste as possible (personal communication, 12 

February 2019).  
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Creating these checklists based on the collection of best practices from different sellers may 

be a challenge due to the big differences between each market and seller. The vendors are 

specialized in certain types of products which might need very different types of care. For the 

checklists to be specific and practical they might need to be different for vendors of each 

specialty. Still, even vendors specializing in the same types of products can have very 

different business strategies. For example, from the interviews it appeared that some seem to 

choose to buy fruits of lower quality, or at various levels of maturity perhaps because it is 

better suited to their specific customers. This will affect how much loss they have and how 

they should handle the products. Perhaps some of these decisions might be the cause of some 

loss but if it a conscious base of their business, they will probably not feel concerned by a 

checklist suggesting they change it. As for the markets they also provide a different base on 

which to begin. Some are for example in narrow streets providing shadow but requiring the 

vendors’ trucks to be parked elsewhere, while another market observed took place on a 

parking lot which could potentially allow for refrigerated trucks. The potential solutions 

would therefore look very different depending on the circumstances and since the vendors 

switch locations each day they would also change. For the checklist to be relevant the 

solutions suggested would therefore need to be generic. This would require the vendors to 

find specific solutions fitting their businesses themselves thereby making them more difficult 

to use, contrary to the fundamental idea of the Gothenburg Model. Based on the 

observations and interviews some general best practices could however be found that were 

not used by all such as storing the surplus food under shade, adapting the purchases to the 

day of the month or selling damaged products as pre-cut products. More best practices could 

certainly be found that would be relevant to most sellers if such checklists were to be created 

in the future. 

7.2 Implementation of a model like the Gothenburg Model 

The second part of the chapter aims to analyze the possibility and potential benefit of a 

model alike the Gothenburg Model at the São Paulo street markets based on the 

implementation phase of the Gothenburg Model.  

7.2.1 Inspiring and educating the workers 

Before the implementation of the Gothenburg Model in the Gothenburg kitchens, kick offs 

for all the employees were arranged by the project group of the Gothenburg Model (Christina 

Linnerhag, personal communication, 12 February 2019). Three kick offs were arranged to 

enable the attendance of all co-workers. They held lectures about the environmental issues 

related to food waste, the waste hierarchy and how the workers in the kitchens can be a part 

of the solution to these issues. Later all co-workers had a three-hour training specifically on 

the model.  

 

The year after the initial kick offs, additional inspiration days were held with lecturers and 

good examples taken from the kitchens’ own experiences as well as inspiring speakers and 

examples from other cities. These inspiration days were greatly appreciated amongst the 

employees and were positive for the implementation of the Gothenburg Model, according to 

Linnerhag. This indicates that, in the implementation of the Gothenburg Model, it was of 

great importance that the management worked on inspiring the workers since it has 

contributed to all schools working together for a common goal, and not just separately. 
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During a visit to Kålltorpskolan, Helen Augustsson chef at the school, also mentions the 

importance of inspiration in the usage of the Gothenburg Model (personal communication, 

15 February 2019).  

 

The municipality mentions having some trainings that the vendors have to participate in. 

The interviewed vendors from the second market had however not participated in any of 

them but it suggests that there is a possibility and perhaps a will from the municipality to 

implement some. In addition to that, the vendors mentioned having to go to the municipality 

once a year to renew their registration. There is already a meeting at that time but that 

represents a great opportunity to gather all vendors, share solutions and create a feeling of 

working towards a common goal. This may be a chance to implement inspirational days.  

 

Something that came out from the interviews however is that there was a feeling of 

disappointment towards the municipality. Several of the vendors that were interviewed 

mentioned that they don’t feel that the municipality is listening to them when they ask for 

improvements regarding the work as a vendor on a street market. This would probably need 

to be addressed before starting this project for the vendors to be receptive. Otherwise it could 

be hard for the municipality to inspire the vendors in the same way the project group of the 

Gothenburg Model was able to inspire the workers in the municipal kitchens. One vendor 

mentioned the existence of a union for the vendors where they could, among other things, 

find help regarding legislations on the markets. This might be an important actor in 

improving this relationship. 

7.2.2 Decision from management 

Linnerhag mentions that she thinks that the fact that the implementation of the Gothenburg 

Model was a decision from management has been a great help for the implementation and 

success of the model (personal communication, 12 February 2019). The kitchens have simply 

been told that the implementation of the model is a decision taken by the management and 

that it is the minimum level of work that the kitchens must do on the food waste issue.  

 

The decision to implement a model alike the Gothenburg Model at the street markets of São 

Paulo would probably come from the municipality. The vendors rent their place from the 

municipality and are therefore subject to their rules. However, based on the observations, it 

seems like the vendors don’t always follow the requirements from the municipality. 

According to the municipality official interviewed, the vendors are supposed to gather their 

trash in bags for the municipality to collect (personal communication, 17 April 2019), but 

this does only seem to be followed to various degrees by the vendors. In the interviews it 

appeared that many of the vendors are aware of the municipality’s rules and requirements, 

for example concerning working hours, but do not necessarily follow them. In general, the 

vendors’ perception is that the municipality does not follow up on the rules because it lacks 

the resources. Additionally, as previously mentioned, the vendors seem disappointed in the 

municipality’s work as they don’t get the support they would like. If Linnerhag is right in that 

having a strong management that the concerned workers listen to is key, this may be a 

limitation for the implementation of a model.  

 

However, in the pilot project the municipality has conducted on several street markets, most 

vendors were immediately willing to cooperate as soon as they were shown a promotional 
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video about the project. Indeed, on the market observed almost all the vendors have chosen 

to participate. The main driver for the donations seemed to be the social responsibility and 

this should also be used in the implementation of a FLW prevention model. The pilot project 

thus serves like a good example on a project the municipality has implemented at the street 

markets, with great engagement from the vendors.  

Some of the vendors mentioned that one of the reasons the rules on the market weren’t 

followed was because there was rarely any penalization. However, based on the pilot project 

it does not seem that this would be the solution for the implementation but rather an 

improved communication and sense of involvement in a common social project. This 

suggests a challenge in lifting not only donations but also food waste prevention as a social 

issue which trainings and inspiration days mentioned earlier might help with.  

7.2.3 Key-employees 

The engagement of a number of key-employees in each district has been another crucial 

aspect for the Gothenburg Model to be implemented according to Linnerhag. These people 

are generally either the kitchen chef or someone working in administration. They were 

originally responsible for the daily organization surrounding the use of the model such as 

making sure the measures are made where they should, and the scales are functioning. These 

employees have also had an ongoing communication with the project group of the 

Gothenburg Model to keep improving the model with new solutions. During the 

implementation phase a special training was held for these key-employees.  

 

The importance of the key-employees is confirmed in a telephone interview with Annika 

Kekkonen, chef at Ryaskolan, who experienced a lot of initial resistance from her staff when 

the model was implemented and had to insist for the work to begin (personal 

communication, 18 March 2019). This shows the importance of not only having management 

on the municipal level but also of an employee within the operations to initiate the work.  

 

The interviews on the markets showed that although there is usually no manager for the 

whole street market there seems to be at least one in each stall. These people could 

potentially be the counterpart to the key-employees. Since there is no management on 

market level however the communication would need to be directly between the multiple 

stall managers on the 871 markets and the municipality. This could prove to be difficult. The 

vendors have however been seen to have a personal relationship despite their rotation on 

different markets. It is therefore not impossible that there might be an unofficial leader that 

could take a role either officially or unofficially as a key-person. 

7.2.4 Contact and communication 

Linnerhag mentions that the communication between the various municipal actors has been 

the biggest challenge in the implementation and usage with the Gothenburg Model (personal 

communication, 12 February 2019). If a food prevention model were to be implemented on 

the street markets in São Paulo this would probably be done on the initiative of the 

municipality, just as in Gothenburg. It might therefore be beneficial to oversee the 

communication between vendors and the municipality since the model would imply a new 

kind of collaboration between the actors. The vendors interviewed about their relationship 

with the municipality were not fully content with that relationship. In their perception that 



35 
 

contact is limited to payments and regulations, but they do not feel like the municipality 

supports them as much as they would want. 

 

The feeling of the vendors participating in the pilot project towards the food bank workers 

seemed to be very different than the other vendors’ feelings toward the municipality as an 

institution. The food bank workers, although municipal employees, work on a very personal 

level and do not seem to be particularly associated to the municipality in the vendors’ minds. 

This has led to some great result and should be seen as a good example of how the 

communication can be improved with the rest of the municipality. 

 

It should also be noted that more products than initially thought, based on conversations 

with experts and officials, seem to be transported to following markets. More vendors also 

seem to have a possibility to store the produce until the following day. A great heterogeneity 

has however been noticed both between the vendors and the different markets despite the 

limited geographical area this study was limited to. This means that the purchasing routines 

might look different elsewhere but nonetheless the vendors’ operations were identified to be 

more complex than originally thought. To be able to create a model useful to the vendors a 

wider understanding of their routines especially regarding storage and time of purchase 

should therefore be attained.  

7.3 Usage of a model like the Gothenburg Model 

The third part of the chapter aims to analyze the possibility and potential benefit of a model 

alike the Gothenburg Model at the São Paulo street markets based on the usage phase of the 

Gothenburg Model.  

7.3.1 Consistent measurements and follow up 

Both Linnerhag and the kitchen chefs interviewed mentioned that the measurements and 

discussions about the results have had a great impact in reducing food waste in the kitchens 

(Linnerhag, personal communication, 12 February 2019; Augustsson, personal 

communication, 15 February 2019; Kekkonen, personal communication, 18 March 2019).  

Augustsson also mentioned that the Gothenburg Model provides a reporting tool to note the 

food waste generated which she uses in her work. This reporting tool enables the 

municipality to get statistic on the project’s effect as well as the kitchens to use it for future 

meal planning and in the discussions on what interventions could be made to reduce food 

waste. Augustsson’s school however use a more advanced tool which includes information 

about the day’s meal, the amounts of planed servings, the amount of people served, among 

others. This allows the to better find the cause of the food waste and identify appropriate 

solutions. 

 

In a model for the street markets in São Paulo, measurements could thus be a very important 

part. Ideally this would have to be done on each stall for the vendors to feel concerned by the 

results. Further analysis of the measurement potential is done in chapter 9. 

A key difference between the kitchens and the street markets is that the kitchen staff work 

together while the different stalls at the market are part of different businesses that work 

separately in different ways. Hence it might be hard to motivate them to work for a common 

goal in reducing food waste. Ideally, the measurement and follow up would therefore need to 
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take place on the stall level and not on a market level. This might not happen when 

measuring on a market level since it would be easier to blame bad results on vendors in other 

stalls. What might work against this salient however is that, contrary to the kitchens, the 

vendors at the different stalls are in direct competition with each other. For example, the 

aesthetics seem to be very important for their business strategy so they might not want to 

reduce their purchases as that might allow the neighbor’s stall to look fuller and more 

appealing.  

 

A reporting system would also need to be created and introduced, alike the one the 

Gothenburg Model has, in order for the municipality to follow the model’s effect. It would 

have to be easy to use and suited for mobile phones for the measurements to be reported on 

location and the managers to be able to consult the results when needed. A more advanced 

reporting tool, as Augustsson mentions, including factors such as weather and allowing the 

stall managers to insert information about the day’s purchases could also be useful. It would 

allow the vendors to see the actual impact of such factors on the food waste quantity.  

7.3.2 Displaying and translation of the measurements 

According to Augustsson one thing that has proven to be very important for her school has 

been to display the waste the students are throwing away and translating it into how much 

money is lost for it to make sense to them. This enables them to understand the impact of the 

waste they are creating. This quantity is the so-called plate waste and is theoretically not a 

part of the Gothenburg Model but is something Augustsson’s kitchen has been working on 

with great success (Augustsson, personal communication, 15 February 2019).  

 

In the same way, it would be important to find a way to display the measurement result for 

all vendors to see, so that they can feel engaged and see the effect of eventual prevention 

solutions that may be put in place. It’s important that the food waste prevention is a part of 

every vendor’s routine and mindset and not only the one person that might take care of the 

measurements. Since the stalls move from market to market it might be beneficial for the 

display to be digital. The municipality could help with providing such a platform, possibly 

the same as the reporting tool. However, it has also been seen that the vendors have a 

familiar relationship therefore it might suffice to encourage the stall manager to share the 

results regularly as they probably already have communication platforms that could be used. 

 

Translating the quantity into something relatable such as money is a challenge since all the 

produce have different prices. It might however be possible to find an average price for each 

kilo of waste. The municipality could play a role in calculating this average price by 

performing a composition analysis to identify the percentages of different produce type in 

the collected waste. A composition analysis would have to be done for each stall specialty 

such as leafy vegetables, potatoes and onions, fruits and vegetables since these stalls have 

very different average prices. This would be a difficult and costly process. Still, the pilot 

project showed that social responsibility was a big priority to the vendors. How many people 

that could have been fed by that food might therefore be a better dimension to make people 

engaged and aware. It would also make the respective translation indexes approximately the 

same for each stall of a certain specialty despite the quality differences or season whereas 

price indexes would be more flawed. A social index could hence be easier to create. 
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7.3.3 Discussions within and between businesses 

The Gothenburg Model also emphasizes the need of each kitchen to not only see their own 

results but also have discussions based on the results to investigate what interventions could 

be applied in each separate kitchen in order to reduce their food waste. Both Augustsson and 

Kekkonen mentioned that their kitchens have been measuring the FLW longer than the 

Gothenburg Model has existed however the awareness of food waste has become greater 

since its implementation (Augustsson, personal communication, 15 February 2019; 

Kekkonen, personal communication, 18 March 2019). Ryaskolan uses the folder with the 

various tools offered and the kitchen staff has a meeting once every term to follow up on 

their objectives and actions (Kekkonen, personal communication, 18 March 2019).  

 

Augustsson also mentions other schools’ results as great sources of inspiration in their work 

(personal communication, 15 February 2019). The implementation of the Gothenburg Model 

has contributed to creating a network between the schools among others on social media. 

This enables kitchen staff to discuss various actions and get inspired and it also creates a will 

to be better than the other schools. Hence the discussions need to be happening on two 

different levels. One is the internal level to discuss one’s own result and future action, the 

other is between businesses to be inspired by the others’ solutions and results. 

 

Regardless of whether the measurements are done on a market or stall level as mentioned 

earlier, the internal discussions about the results need to be happening at the same level. On 

the stalls, this would put the responsibility on the managers. These are however not 

municipal employees and it would therefore be difficult to ensure they did this since the 

municipality has a limited possibility to intervene in their businesses. Both decision from 

management and inspiration are cited as keys for success for the Gothenburg Model but 

perhaps inspiration could suffice to create voluntary discussions and/or measurements. 

 

The markets currently lack management who could create such internal discussion forums. 

However, it was seen from the observations that the vendors seem to have a relationship 

with each other. Hence the networks needed for these discussions to occur, assuming the 

measurements were being done, might look different to the ones used in the Gothenburg 

Model and be less organized. As mentioned before there might also be an unofficial leader on 

the market that could take the initiative for such discussions. A disadvantage to this is that 

the stalls move from market to market possibly making the discussions less relevant then if 

they were done on a stall level. 

 

Depending on where the internal discussions occur the discussions between the businesses 

could either happen on a market level or a regional level. This could be done on the initiative 

of the municipality. It would be beneficial if the results of the other markets or stalls were 

displayed even outside of these discussions however as this could create an unofficial 

competition between them as Augustsson mentioned.  
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7.4 Summary of possibilities and potential benefits of adapting 

a model alike the Gothenburg Model in São Paulo street 

markets 

The aspects analyzed in chapter 7.1-7.3 are summarized in table 2. As can be seen in table 2, 

the major difficulty in implementing a model alike the Gothenburg Model to the street 

markets is that it cannot be imposed on the vendors. The participation would have to be 

voluntary which puts greater importance on inspiring the workers. It seems like a key 

element for this to work is for the relationship between the vendors and municipality to be 

improved. On the other hand, the table also shows a high potential in other areas. Even in 

the small scope of this study some best practices could be found that weren’t universally used 

and there is an existing organization within the municipality that can enable trainings and 

inspiration workshops.   
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Table 2: Overview of the keys for success according to the Gothenburg Model and the 

potential of adapting them for a prospective corresponding model for the street markets in 

São Paulo.  

Phase Key for success according to the 
Gothenburg Model 

Potential for corresponding action in São Paulo 

Development Creation of simple checklist Medium. Some waste created due to lack of routine. 
Checklists could be of help. 

Gathering of best practices High/Medium. Best practices can be found but due to 
the heterogeneity of the businesses as well as markets they 
need to be generic. 

Implementation Inspiring and educating the workers High. There is an opportunity to use existing organization 
to implement trainings and inspiration days. The 
relationship between municipality and vendors need to be 
improved first. 

Decision from management Low. Since the markets are municipal the decision should 
come from the municipality. However, it is seen that not all 
current rules are followed and inspiring vendors to 
implement the model voluntary might be more efficient 
than enforcement. 

Key-employees Unknown. The natural key-employees would be the stall 
managers. They might not be interested and there is a low 
possibility of enforcing the model. The existence of an 
unofficial leader on the markets should be further 
investigated. 

Contact and communication Low. The contact between municipality and vendors 
should be improved to enable all phases of the model 

Usage Consistent measurements of all flows 
created by the business 

Analysed in chapter 9 

Display and translation of 
measurements 

Medium. Markets move around so display would have to 
be digital. The vendors have a familiar relationship so this 
could probably be achieved. Municipality would need to 
create average indexes for translation for each stall type. 

Discussions within business Unknown. The responsibility would currently be put on 
the managers in each stall or a potential leader on the 
markets. This is challenging since they are not employees 
of the municipality, and therefore cannot be enforced.  

Discussions between businesses High. The markets currently lack management who could 
create such forums for discussions at a market level. 
However, the discussions might be more suitable on a 
regional level. The municipality could possibly arrange 
such discussions.  
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8. Analysis of problem areas corresponding to the 

sections in the Gothenburg Model 

Following the interviews and observations, various issues creating food waste were noticed. 

To follow the Gothenburg Model, seven different focus areas were identified based on these 

issues. The aim of this report is not however to create such a model but rather look at the 

possibilities of doing this. If a model were to be created for the street markets in São Paulo 

the checklists with solutions on how to prevent food waste would fall into each of these areas. 

The following chapters contain the problem areas, and why they were detected. The focus 

areas are: 

 

1. Measurement and follow up 

2. Purchase and calculation of quantity 

3. Storing of the fruits and vegetables 

4. Handling of the fruits and vegetables 

5. Processing of food 

6. Sales 

7. Usage of surplus 

8.1 Measurements and follow up 

Measurement is a critical part of the Gothenburg Model and would also be in a model 

implemented on the São Paulo markets. It is important for the vendors to be able to see how 

much waste their business is creating and to follow up on the different actions they may 

implement to prevent food waste based on the tool. It is also important for the municipality 

to be able to follow up on the model’s results as they can see if it is working, being used and if 

it needs to be improved. If the tool proves to be efficient the quantification results would give 

validity to the project enabling it to be further developed. 

8.2 Purchase and calculation of quantity 

The interviews performed with the vendors at the street markets showed that most vendors 

seem to have a surplus of food at the end of the day. This is either packed down to bring to 

the next market, attempted to be sold at a lower price or in some case donated, but some of it 

is also discarded as food waste. The food that is packed up for the next market seems to be 

stored in the vendors’ trucks which are not refrigerated and therefore a loss of quality of the 

product occurs which could have been prevented with a reduced surplus.  

 

The interviews also showed that the vendors in most cases did not have a strategy on how to 

prevent food waste when calculating the amounts of fruits and vegetables to buy for each 

market. During the interviews some of the vendors explained that the food waste created on 

the markets differ a lot from day to day and that it is dependent on several aspects such as 

weather, number of customers and proximity to payday. However, most of the vendors did 

not bring these aspects up when being asked what they consider when calculating the 

quantity, they intend to buy. In other words, there is a lack of short-term planning and most 

vendors seemed to have a fix quantity of purchase. The only variable considered seems to be 

at what market the products are going to be sold. Few vendors mentioned reducing the 
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purchase quantities depending on other factors such as the weather or day of the month. 

Instead some mentioned buying larger quantities than needed, either occasionally when the 

possibility of buying large quantities for a low price arose or as a habit because larger 

quantities are always sold at a discount by the supplier. It is worth buying larger quantities 

even though a portion will be sold during multiple days and lose quality during that time. 

 

During the observations it was noticed that some fruits and vegetables, especially in the 

lower-end neighborhoods, were sold at a very low rate of maturity. The vendors explained 

that this enabled them to sell the produce for multiple days without having to reduce the 

price. During the visit at CEAGESP it was explained that the reason the produce is harvested 

so early is because they can endure rougher handling and that the damage isn’t shown until 

later (personal communication, 11 April 2019). Kader (1999) confirms that the cause is often 

so that fruits can resist the handling post-harvest and according to him this is the factor with 

the highest effect on the longevity and quality of the fruit. Not only does the harvesting of 

immature fruits lead to lower flavor quality, those fruits are also prone to dehydration and 

mechanical damage. Avocados and bananas among a few others are however preferred to 

ripe after harvest.  

 

The interviews also showed that the quality of the produce might take a lower priority on 

some markets which might result in more waste occurring, either directly on the market or in 

the household because the products are more sensitive. It should however be mentioned that 

purchasing products that would not suit the customers, for example due to a higher price, 

would create a greater surplus and hence food waste. 

 

In conclusion there seems to be a potential to prevent food waste on the markets by 

improving the purchases both regarding the products selected and the quantity where a 

strategy currently seems to be lacking.  

8.3 Storing of the fruits and vegetables 

Most vendors bring more fruits and vegetables to the markets than can be displayed in the 

stalls. This surplus food is most often stored behind the stalls, sometimes in the direct 

sunlight. In fact, almost none of the fruits and vegetables are kept refrigerated at the market. 

According to FAO (1989) one of the leading causes for losses postharvest is physiological 

deterioration. During storage this can be caused by high temperature and low atmospheric 

humidity. In other words, the inadequate storage at the markets creates a loss of quality in 

the product which according to its definition is a type of FLW. In time this can also lead to a 

loss of quantity. 

 

The issue of storage also comes up for the fruits and vegetables being stored in between 

markets. The interviews have shown that they are simply stored in the trucks and only one 

vendor mentioned having access to a garage. The trucks used on the markets are either open 

or closed but none have been observed to be refrigerated and do therefore not represent an 

ideal storage for most perishables. Most fruits and vegetables ideally need to be stored in a 

fridge although some are better stored outside but in a cool environment of around 12-15oC 

(Livsmedelsverket 2018). The average annual temperature in the São Paulo area was 20-

22oC in 2018 (INMET 2018) of course getting to higher temperature during the days or in the 

summer. 
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8.4 Handling of the fruits and vegetables 

During the observations at the street markets, it appeared that the fruits and vegetables are 

being handled a lot. The products are packed up and displayed, rearranged during the day, 

and then, in some cases, eventually packed down again to transport to the following market. 

They are also handled quite roughly especially during the set up and closing of the market. 

Moreover, the customers were observed to touch the products multiple times before selecting 

the ones they want, especially the ones with lower quality. Some of the fruits and vegetables 

are sometimes piled in big piles which are frequently handled during the day to adjust the 

piles but also causes damage to the fruits and vegetables at the bottom. Careless handling 

causes internal bruising resulting in a rapid deterioration of the produce. It can also cause 

the skin to break enabling infection from disease organism leading to decay, being the 

foremost cause for loss (FAO 1989).  

 

Very few of the stalls used the products’ original packaging when displaying the fruit and 

vegetables which means the products are handled a lot since they are taken out and into the 

box for each market depending on the vendor’s selling strategy. During the visit to CEAGESP 

it was mentioned that the products are already handled excessively at the terminal, where a 

lot of the products are taken from the wholesalers’ boxes into the market vendors’. This is 

also an issue in retail, but they mention that there are new legal regulations demanding 

traceability for fruits and vegetables that might change that (personal communication, 11 

April 2019). The law came into effect in August last year for some fruits and vegetables and 

was expanded to include more in February. It mandates that each actor in the food supply 

chain must ensure traceability for the fruits and vegetable (ANVISA and Secretary of 

agricultural defense of the ministry of agriculture, livestock and supply, cited by Michail 

2019). Very few products seen on the markets include information about their origin or other 

but if the new law is enforced that may have to change and as a result lead to less handling as 

the original boxes will have to be used. 

8.5 Processing of food  

During the observations it was observed that some vendors sell pre-cut fruits and vegetables. 

Some of the products seemed to be cut up during the day based on demand whereas, 

especially vegetables, were prepared beforehand. Since pre-cut fruits and vegetables lose 

more water and decrease in quality faster this can be a source of food waste. The interviews 

confirmed that it is harder to sell pre-cut products on a following market which might 

require them to throw it away. However, it was also seen that some vendors use pre-cut to 

sell partially damaged or less aesthetically pleasing products and that some customers buy 

them when they need smaller quantities. These two factors prevent food waste both on the 

markets and in the households. This area hence implies both issues and potential which a 

future checklist should include. 

 

Excessive trimming of the leafy vegetable in the morning has been identified as a specific 

issue creating a lot of waste and should also be especially handled. It has also been noticed 

that some edible parts of the vegetables such as broccoli stems are removed and are hence 

partially avoidable. Partially avoidable waste presents a lost opportunity for nutrition and is 

therefore identified as an area of potential progress. 
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8.6 Sales 

The observations showed that fruits and vegetables can be sold in packages, by kilo, cut up or 

individually.  However, the most usual appears to be to sell the products in packages. Most 

packages are quite large which implies that a customer looking for variety will leave with a 

large quantity. The vendors are also very active in trying to sell a variety of products by 

offering samples to the customers. These actions do not create food waste at the actual 

marketplace, rather the opposite, but it might generate a lot of waste in the households since 

the customers might buys larger amounts of food than needed.  

 

The problem with large packages of products becomes even more evident at the end of each 

street market. During the clearance sales the products are sold at very low prices and the size 

of the packages are also expanded which encourages and/or enforces the customers to buy 

bigger amounts of food. In addition to this, many vendors stated that they mostly sell 

products of low quality or products at a high rate of maturity at the clearance sales. Products 

with greater quality are often brought to be sold at the following street market. While this 

decreases the amount of food waste at the market it further increases the risk that a big share 

of the food sold at clearance sale ends up as food waste in the households since it will perish 

faster due to its lower quality.  

 

Another issue is that some of the vendors cut up products to use as a display item to attract 

customers. Even though it has not been directly observed, these are most probably thrown 

away in the end of each day. This amount of food is however assumed to be negligible.   

8.7 Usage of surplus 

During the observations it appeared that a lot of the vendors had big amounts of food left 

unsold at the end of the day. The various vendors seemed to have multiple different ways to 

dispose of, at least, part of their surplus food without having to throw it away. Most vendors 

state that they usually bring some of the surplus food to sell at the following market while the 

food of lower quality is sold at clearance sale. What happens to the food that cannot be sold 

at clearance sale and is of too low quality to sell in the future differs between the vendors. 

Some vendors have formal donation flows while others sometimes donate food to people in 

need if they come and ask for it. The effort put into making sure this food is donated seems 

to vary between the vendors and some also admitted to throwing some of it away. It also 

seems like the line drawn between what could and couldn’t be sold the next day depends 

both on the vendor and the following market. It is critical that all stalls have a plan of how 

the surplus is to be used in the best way, in order to prevent food waste. The interviews 

showed that best practices can certainly be found in this area and the municipality’s future 

redistribution project can be a great opportunity to offer an easy solution.  

 

The aim of a model alike the Gothenburg Model is primarily to prevent food waste. This 

focus area could however also include points on the checklist to increase the amount of 

inedible food waste going to composting instead of landfill. This would demand new routines 

to separate the organic and inorganic waste but also infrastructural aid from the municipality 

since the two waste types would need to be collected separately. 
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9. Measurements of food waste at street markets 

of São Paulo 

This chapter intends to describe identified food waste flows connected to the street markets, 

present the results of the conducted estimations of food waste quantities and analyze which 

quantification method would be most suitable to measure food waste on the street markets 

of São Paulo.  

9.1 Analysis of food waste flows related to the street markets 

During the observations and interviews at the street markets, several waste streams 

additional the one that could be observed at each market were identified. Those waste flows 

are presented in table 4. It should be noted that neither the partially avoidable nor the 

unavoidable foods are included here.  

 

The categories 1-4; Sorted out before the market, Sorted out during market hours, Falls to 

the ground and Discarded at the end of the market are the ones that should be measured 

according to the Gothenburg Model since those flows occurs within the businesses’ 

operations. Based on the interviews, it is assumed that the category Sorted out before the 

market is negligible leaving the remaining three as the areas to focus on. These three flows 

are further discussed in the following chapter. 

 

As seen in table 4 it is possible that a significant amount of the FLW created due to the 

vendors’ operations might be discarded outside of the markets. These food waste flows could 

possibly be of greater significance than the ones occurring at the street markets. The 

observations at the street market have shown that a lot of food is being sold at clearance sale. 

Often, this food is being sold very cheap and in very big packages. The interviews also 

showed that the vendors use the clearance sale to sell the damaged or very mature produce 

meaning the quality is quite low. For most vendors food of greater quality is brought to the 

following market. This indicates that the food sold at clearance sale would otherwise have 

become food waste discarded at the market, flow 4. Instead, the low prices urge the 

customers to buy multiple big packages implying that the food waste is transferred to the 

home, flow 8. Moreover, due to the excessive handling of the food at the street markets, the 

products sold at regular price will decrease in quality faster than they would making it harder 

for the customer to consume all products bought at the street market in time.  

 

Flows 5 and 7 related to the food banks are assumed to be low based on the visit performed 

during this study and the large number of charities associated to their work. Flow number 6, 

the food sorted out by the customer directly after purchase, is also supposed to be low as it 

should be lower than the food bank’s for the customer buying products at a regular price and 

about the same for customers buying products during the clearance sale. This study gives no 

indication for the size of flow number 9, the food that perishes before the people receiving 

donations consume it. 

 

None of the waste streams occurring outside the market have however been investigated any 

further in this study. Instead the table should be seen as an overview of where flows of food 
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waste could be identified and point out that the markets might create bigger amounts of food 

waste than what is seen on location. 

 

Table 4: Where and when food is being discarded as avoidable food waste post purchase 

from supplier based on observations and interviews.  

Where/When Approximation of 

amount 

Cause of waste Possible drivers 

1. Sorted out 

before the market 

in vendor’s 

storage 

Very low - Preparation of food 

 

 

2. Falls to the 

ground at market 

Significant - Careless handling of the food during 

the day and when packing up  

- Vendors’ low sensibility to food 

waste 

3. Sorted out 

during market 

hours 

High for leafy 

vegetables, low for 

other products  

- Loss of quality during day/night 

- Low quality at purchase 

- Excessive trimming of leafy veg. 

 

- Lack of knowledge about proper 

storage and handling 

- Lack of storage infrastructure 

- Wholesalers’ supply and 

customers’ demand for cheap 

products 

- Low sensibility to food waste  

4. Discarded on 

location at end of 

the market 

Significant - Systematic or occasional over-

purchasing 

- Products not brought to next market 

- No systematic donations in place 

- Occasional drop in demand  

- Lack of purchase strategy 

preventing food waste 

- Economic incentive to buy big 

quantities 

- Low sensibility to food waste 

- Lack of infrastructure for 

donation  

5. Sorted out by 

food bank directly 

after collection 

(at the food bank) 

1% according to the 

food bank 

Same as number 3 except for 

excessive trimming. Waste created at 

market. 

 

6. Sorted out by 

customers 

directly after 

purchase (in the 

household) 

Probably less than 1%. 

Customers can choose 

quality, but the 

products bought at 

clearance sale have low 

quality 

Same as number 3 except for 

excessive trimming. Waste created at 

market. 

 

7. Perished at 

food bank  

Probably very low due 

to the large number of 

people in need (used 

fast) 

- Low quality of products 

- Surplus 

- Bad planning 

 

8. Perished in 

households  

Probably significant 

Depends on quality and 

quantity bought.  

- Low quality of products 

- Surplus 

- Bad planning 

- Perished before use 

 

 

- Lack of knowledge on assessment 

of quality 

- Lack of knowledge about 

appropriate storage 

- Economic incentive to buy big 

quantities and low quality 

9. Perished before 

donatee 

consumes it 

Unknown. Depends on 

quality, quantity and 

other opportunities to 

receive food. 

unknown unknown 

 

 



46 
 

9.2 Estimation of food waste discarded at the street markets  

Some measurements have already been made in São Paulo. As mentioned earlier, the 

municipality of São Paulo is performing a pilot project at a selection of markets where the 

surplus food is collected, measured and redistributed to a food bank. It was initially thought 

that this could be used as proxy data by giving an indication of the amount of edible food that 

would otherwise have been thrown away at the markets, that is the edible part of flow 

number 4. The interviews with the vendors donating food to the food bank showed that is 

not the case for all vendors, however. Several of them mentioned not putting as much of an 

effort on the clearance sale and sometimes donating food that they could still have sold the 

next day but at a lower price due to the decrease in quality. The social responsibility but also 

maybe convenience pushes them to donate food that they would otherwise have been sold. 

What more these measurements have only been done on the food that is still edible at the 

end of the market. The food that has decreased in quality during the day or isn’t donated for 

any other reason but rather thrown away is therefore not currently being measured (flow 1-3 

and inedible part of flow number 4).  

 

It was therefore attempted to perform an estimation of the amount of food waste discarded 

at the markets, that is flows 2-4; Sorted out during market hours, Falls to the ground and 

Discarded at the end of the market. These were estimated on four different markets by 

observing and counting the FLW left at the end of each day and are hence very rough. They 

are only aimed at giving an order of magnitude of the avoidable food waste. The summarized 

results of the estimated food waste at the markets can be found in table 5, whereas the total 

results of the observed food waste at the street markets can be found in appendix 4. Bags 

with undefined trash have not been included in these estimations but should be pointed out 

to have been between 2-7 bags (~100l each) depending on the size of the market however a 

portion of them is hypothesized to have consisted of unavoidable or inorganic waste. 

 

Table 5: Result of food waste estimations at four street markets.  

 Av. Alberto 
Byington market, 

9th of May 

Rua Cardeal Leme 
market, 14th of 

May 

Rua Fernão 
Cardim market,  

15th of May 

Rua Maria Jose 
market, 17th of 

May 

Length of market 
(Prefeitura de São 
Paulo n.d) 

325 m  404 m 182 m 567 m 

Total amount of food 
waste 

60 kg 210 kg 60 kg 210 kg 

Total amount of food 
waste (without leafy 
vegetables) 

30 kg 150 kg 10 kg 30 kg 

Estimated weight food 
waste per meter street 
market 

170 g/m 520 g/m 300 g/m 360 g/m  

Estimated weight food 
waste per meter street 
market (without leafy 
vegetables) 

110 g/m 370 g/m  70 g/m 50 g/m 

Approximate share of 
food waste that was 
edible before 
discarded 

50-60% 40% 70-80% 90% 

https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
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As can be seen in table 5, the amounts of leafy vegetables seem to consistently stand for a big 

share of the total amounts of food waste at each street market. These amounts are not whole 

lettuces but leaves that have been trimmed of. The observations have shown that these are 

the outer leaves of the lettuces being routinely trimmed of in the beginning of each market 

despite showing no obvious flaws. Reducing this flow would therefore have a great impact in 

reducing the waste amounts. 

 

In some cases, a big share of the total food waste found in table 5 can be derived to a specific 

fruit or vegetable in a specific stall, implying the total amount of food waste at the market 

may vary a lot. These quantities where especially observed on Rua Cardeal Leme market and 

Rua Fernao Cardim market and consisted of several boxes of moldy oranges and overripe 

avocados and represented 43 and 18% of the estimated food waste respectively. These 

products have been seen to still be in their boxes and very damaged which indicates that they 

probably have not been displayed during the day. They are thus Sorted out during the day, 

making flow 3 far from negligible, however it is believed that the drivers for these occasional 

quantities (seen in table 4) are more in line with flow 4 such as occasional over-purchasing 

by that particular stall. This study does not give any indication as to how often this may 

occur, but the occurrence is hence counted as Discarded at the end of the market which is 

believed to be a very variable flow. If the food waste from the leafy vegetables and those 

inconsistently high values of specific products are disregarded, the remaining flow of food 

waste discarded at the markets is generally low compared to the size of the market and thus 

the amounts of food passing the street markets each day.  

 

The portion of the food discarded on the markets that was estimated to be edible was 

between 40 and 90 % depending on the market suggesting that the potential for increased 

food redistribution is high. On top of that, the lowest percentage, 50-60%, was mainly due to 

the number of boxes with moldy oranges that was seen on that specific market. The second 

lowest, 40%, was seen on Av. Alberto Byington market, which is part of the municipality’s 

pilot project. The estimations have only been done once on each market and do therefore not 

give any indication whether these percentages are regular, however it might be possible that 

redistribution leads to less wastage of edible food on the markets.  

9.3 Possible quantification methods of food waste at the street 

markets.  

In chapter 9.2, the various food waste flows were identified. This chapter aims to clarify 

quantification methods that would be most suitable if deciding to quantify the food waste 

disposed at the street markets, flows 2-4. 

 

The interviews and observations are used to identify which of the FLW Standard’s 

quantification methods would be most suitable to the street markets. Those quantification 

methods are Direct weighing, Counting, Assessing volume, Waste composition analysis, 

Records, Diaries, Surveys, Mass balance, Modelling and Proxy data.  

 

As argued previously in the report, according to the Gothenburg Model, the measurements of 

the food waste created at the street markets of São Paulo would ideally need to be performed 

on stall level for the measurements to be close and relevant to each business. Moreover, the 
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Gothenburg Model emphasizes the fact that everyone should be involved in the 

measurements which implies that the quantification on the street markets would need to be 

simple and require as little effort as possible. It should not be time consuming or expensive 

as it needs to be implemented on a large number of markets and be used continuously and 

voluntarily by the vendors. The quantification needs to give information about the actual 

waste generated and can therefore not be based on theoretical calculation or the perception 

of quantities through surveys.  

 

Those aspects, together with the observation that the vendors currently do not seem to hold 

any records of neither their purchases nor sales, leaves the only FLW Standard quantification 

methods suitable for the measurements at the street markets to be Direct weighing, 

Counting and Assessment of volume.  

 

Organic and inorganic waste are currently mixed on the street markets. These would need to 

be separated in order to avoid the necessity of doing a waste composition analysis to get a 

proper measurement of the food waste which would be logistically difficult, costly and time 

consuming. Such an analysis would probably have to be done by municipal employees and 

would therefore make the vendors less involved which is regrettable according to the 

Gothenburg Model. Instead, the waste streams should be separated by the vendors 

themselves before the measurements. This might require some instructions, and in some 

cases support, from the municipality. Based on the observations of the municipality’s pilot 

project it is crucial that those municipal employees have a personal contact with the vendors. 

 

The method giving the most accurate measurement of the three methods is direct weighing 

and is thus the most suitable in that regard. However, the method could involve large costs 

regarding purchase or rental of weighing device as well as time. Moreover, it would imply 

logistical issues both in the transport of the weighing device to the markets and the transport 

of the food waste to the weighing device. The latter issue would however be decrease since 

the amounts of food waste on each market appears to be small.  

 

Other quantification options would be either volume assessment or counting. These are 

similar but the first one simply involves an estimation of the volume of food waste while the 

second would require the vendors to put food waste in bags or boxes of a specific size. Those 

would thereafter be counted to calculate their total volume making this a more exact 

quantification. Both methods would require some kind of method to convert the quantity or 

the determined volume to a weight unit. This could be hard to standardize since the different 

stalls offer such a variety of products.  

 

Still, measurements on stall level might not be suitable for the street markets at all. As 

mentioned earlier the vendors are not municipal workers and there is probably a limit of the 

effort that can be asked of them to provide the needed measurements. It is also important for 

the measurements to be continuous for any kind of pattern to be seen. It could possibly be an 

option to ask them to separate the food waste from other trash and thereafter ask the 

municipal workers in charge of the clean up to measure it using the method selected, either 

direct weighing or counting. It would however be hard for them to keep track of which stall 

had generated the waste and thereafter report the quantities separately making a stall level 

quantification difficult.  
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The most realistic method to ensure continuous quantification would therefore be on a 

market level. This could be done by providing containers to each market, as was seen on one 

of the markets, and either assessing the volume at the end of the day or measuring the 

collection from the garbage truck. Again, it would be important for the food waste to be 

separated from other trash and would therefore necessitate two different types of containers 

and training to make sure they are used in the right way. This method would also have the 

advantage of making it easier to increase the amount of food waste going to composting 

instead of landfill. The disadvantage is that the measurement would not be made by the 

people creating the waste, the vendors, but would ensure that the municipality actually gets 

some data to see the level of effort that needs to be made to prevent food waste on the 

markets. Perhaps this could be the first step of measurement while encouraging the vendors 

to make measurement of their own. The decision process to decide location and measuring 

method can be seen in figure 12. It should also be added that except for the leafy vegetables 

and the occasional large quantity of one produce originating from one stall, the food waste 

on each market is quite small. This means that the waste on the stalls might at times be 

almost insignificant making consistent measurement on a stall level difficult. 

 

 
Figure 12: Decision tree to decide most likely location and method of measurement on 

markets 

 

In all measurement suggested the avoidable food waste would be mixed with the partially 

avoidable and unavoidable. This is not ideal as the interest for the municipality is to know 

the nutritional value lost and for the vendors how their operation create unnecessary waste. 

A separation of the unavoidable and avoidable food waste from the fruits and vegetables will 

however be impossible as that would not only require training on the definition but also 

someone to peel the produce before it is thrown. The street markets do not only host produce 

vendors however, but also some street food stalls. One type of stall that has been seen on all 

markets is a juice stall selling coconut water and sugar cane juice. Both drinks generate a 
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significant amount of unavoidable food waste. If the measurement method suggested for the 

market level is used, these should be taken into consideration.  

 

It has been noticed that quite a lot of food is thrown on or falls to the ground during the day 

despite the rules that it needs to be collected by the stalls. This is not a negligible flow and 

would therefore need to be picked up for it to be measured. This is a challenge both for 

measurement on a stall level and market level as the waste both needs to be picked up and 

sorted between food waste and other trash. 

9.4 Quality loss  

Food loss and waste is not only defined as quantity loss but also loss of quality (FAO, 2015). 

The places the products might lose quality are displayed in table 6 categorized under their 

cause. The places the products lose quality might be repeated depending on how many times 

the products are repacked and brought to a following market. The table is a summary based 

on interviews and observation however, it would vary if done for each vendor separately. 

 

 

Table 6: Location of quality loss categorized under their cause. The items in brackets are 

only applicable for products being brought to next market. 

Transport  Handling Lack of proper storage 

- From supplier to parking 
- Parking to market 
- [Market to supplier to purchase 
additional products] 

- Product transferred from 
supplier’s box to vendor’s 
- Displayed at the market 
- Display rearranged during the 
day 
- Rearranged during clearance sale 
- Handled by the customers 
- [Repacked for transport to 
following market] 

- In truck from supplier until 
market, no refrigeration 
- During market either under stall 
roof or surplus in boxes (often in 
sunlight) 
- [In truck from market to 
supplier] 
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10. Summary and discussion about the report’s 

findings 

The Gothenburg Model was created for food waste prevention in public kitchens. This is an 

activity that varies widely from the operations of the street markets. Some similar issues 

have however been found and it is possible that both Sao Paulo and Gothenburg could learn 

from each other's challenges. 

10.1 Adaptation of the Gothenburg Model to the São Paulo 

street markets 

As identified in chapter 7 of this study there is a potential for the adaptation of the 

Gothenburg Model to fit the São Paulo street markets. It can also be argued that there is a 

need for such a model. As could be seen during the interviews the perception of food waste 

varied between the vendors which might explain some of the differences between the 

business strategies and routines used. It might therefore be very beneficial to collect the best 

practices used by the vendors in order to create a simple tool with checklists to spread them. 

Seven focus areas were identified within which checklists are believed to be of use.  

 

Some of the focus areas identified might however be harder to improve solely using 

checklists. Purchase might be one of these areas. The vendors are aware that they often 

purchase more than they are able to sell in one day but mention being unable to predict the 

demand on each market in advance. Some best practices were however found such as 

adaptation to weather, day of the month etc. Still these do not account for the fact that the 

vendors have an economic incentive to buy larger quantities. Another issue a purchasing 

checklist will have little effect on is the choice of quality. While only one vendor mentioned 

the higher perishability of the products of lower quality it was clear that the vendors 

choosing lower quality did this deliberately to fit their customers’ price range. If the vendors 

get a benefit from overbuying or buying lower quality products a checklist regarding better 

purchasing will not have any effect. These issues caused by inadequate buying might 

however be reduced by the other focus areas such as Usage of surplus and Handling. 

Further reduction in certain areas would however require new infrastructure such as 

refrigeration and closed trucks rather than open which CEAGESP has found to cause more 

damage. 

 

The quantity estimates of food waste done in the study, although inexact, suggest that two 

major issues are the occasional large quantities of one product from a certain stall and the 

excessive trimming of leafy vegetables. When those are removed the amount of food waste 

left on the markets is relatively low. As previously discussed, the large quantities can be 

remediated through a combination of checklists in Purchase and Usage of surplus. The 

excessive trimming can certainly be a part of the Processing of food area but as it seems to be 

done out of habit the tool would have to be combined with training to sensitize the vendors 

to the food waste issue. The same is true for the increased use of partially avoidable food 

waste such as stems or leaves. 
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The learnings from the Gothenburg Model that can be of use in São Paulo are hence not only 

about the tool but about the process. Two important parts of this process was the training of 

the employees and the use of actual best practices from the kitchens in the tool. This 

participatory and bottom-up process should be used for the planning of the trainings in São 

Paulo in order to make them interesting for the vendors. The vendors’ prior knowledge and 

sensibility to the food waste issue should therefore first be mapped to assess what is needed. 

It is important that trainings be customized based on these results or the target risk being 

missed either because needed information is not communicated or because the trainings 

hold to low of a level resulting in the vendors feeling patronized and disengaged.  

 

After the capacity building Linnerhag mentioned the importance of motivating the workers.  

As analyzed earlier in the report the usage of the tool would preferably be voluntary giving 

this part of the process an even greater importance in São Paulo. It will be important to 

understand the vendors’ motivation to prevent food waste and take into consideration that 

this might not be the same as the municipality’s. It might be anything from economic 

incentive to the environment, health, wellbeing of their families or the will to help people in 

need. It should thereafter be presented to them why it is interesting for them to get engaged 

based on their motivation. From the interviews of the vendors participating in the pilot 

project but also other vendors choosing to donate, it seems like social responsibility is a 

driver to prevent food waste. This social responsibility is a great chance to engage the 

vendors. It has already been used in the pilot project using a promotional video to encourage 

redistribution but could certainly also be used to motivate the vendors to prevent food waste. 

The tool should be presented as an opportunity for the vendors to help rather than the 

municipality enforcing more requirements as the vendors interviewed seemed proud to be 

acting for a good cause. The annual meeting held by the municipality is a great opportunity 

to motivate the vendors as well as sensitize them to the food waste issue.  

The environmental impact is used as the main motivation in the model in Gothenburg, but it 

does not seem like that would have the desired effect on the street markets. 

 

For this participatory process to function it is important that the vendors feel listened to and 

that they are receiving something in return. According to the interviews this is something 

that is currently insufficient. They do not feel like their suggestions are taken into 

consideration which, if not remedied, will make it hard to implement the tool. What more is 

that they will be less inclined to inform the municipality of what can be improved in order to 

prevent food waste such as the need for refrigeration or the market to move to a street with 

more shade. They are the ones with the most experience and in combination with capacity 

training this will make them the best source for creative improvement. Furthermore, it is 

important that the same attention be put on all markets regardless of their location in the 

downtown area or periphery of São Paulo. The interviews suggest that this is currently not 

the case and that the vendors do not feel supported by the municipality due to the lack of 

enforcement of some rules especially in the peripheric areas.  The union mentioned by one 

vendor might be a great resource to improve this contact. 

 

The perception of what food waste is and how important of an issue it is seems to vary 

between the vendors. Some see it as an inevitable part of their business while others 

recognize that it could have fed several people. There is also a discrepancy when it come to 

the perceived quantities and which actions can be taken to reduce them, for example the 

ability to adapt to weather or not, being able to sell pre-cut food the next day and who asks 
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for food at the end of the day. The study does not give any indication on why these 

differences in perception exist. No pattern could be found regarding the vendors’ effort to 

use their surplus and their strategy for purchase either. The donations currently being made 

on the markets not involved in the municipality’s redistribution project, depend on 

relationships and the vendors sense of social responsibility. Environmental responsibility did 

not come up as a reason. A factor that might cause a low sensibility to the food waste issue is 

that an aspect that distinguishes the food chain in Sao Paulo is abundance. From an 

outsider's perspective the quantities are very big from the terminal market to the market and 

the consumer. These large quantities may give a lesser sense of the food’s value. Training can 

help in giving a common definition about FLW and its consequences as well as clarify the 

discrepancies in the vendors’ narratives. 

 

According to the school kitchens in Gothenburg the most important effect the Gothenburg 

Model has had is to raise awareness about food waste. All the employees have been involved 

and food waste prevention has thus become a higher priority. This has led to a lot of work 

being done on the reduction of plate waste despite it not theoretically being a part of the 

model. The model has thus led to further work, so it seems like it is not only the use of the 

tool but also the engagement of the workers that has led to the goal being reached.  

10.1.1 Location of the measurements and discussions 

On what level the measurements and internal discussions should be held is the most 

ambiguous result of this study. It is clear that this should ideally happen on a stall level 

however, this would probably be a challenge both logistically and organizationally. In order 

to ensure that the measure happen these therefore should happen on a market level. The 

discussions cannot be enforced by the municipality therefore it is believed that they could 

also have a greater potential on a market level. This demands some new organization 

however, as it creates a need for meetings to be called by someone and the markets currently 

don’t have any management on location. 

 

In this respect an aspect that could be further studied is whether there might be unofficial 

leaders or role models on the markets. There might be vendors that have been working for 

many years for example and that other vendors look up to. They could potentially represent a 

great potential to implement a model. If one of them started using a model to prevent food 

waste more stalls might get engaged. They could in time also have a role in calling for and 

holding the internal meetings. 

 

If the internal discussions were held on a market level, the discussion between businesses 

would need to be held on a regional level, ideally on the initiative of the municipality. 

10.2 Further development of the Gothenburg Model 

This study has shown that the Gothenburg Model could serve as a base for a food waste 

prevention model on the Sao Paulo markets, however it has also found some aspects that the 

Gothenburg Model does not cover. I order to get the wanted results the model could be 

further developed, both for a use in Sao Paulo but also for future improvements of the 

current model in Gothenburg. 
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10.2.1 Importance of a holistic approach to the whole food chain 

As could be seen in this study the operations on the markets can be the cause for food waste 

further on in the food chain. This is also the case for the rest of the food chain where the visit 

at CEAGESP showed that packaging, transport, time of harvest among others will influence 

the waste flows further on. It is therefore important to have a holistic approach to food waste 

prevention in order to get results. 

 

Markets are a key actor in how much food waste is created. They both impose a certain 

standard to the producers and wholesalers depending on what they think the consumers 

demand and influence how much food the consumer buys based on their selling strategy. 

This implies that products they consider to be non-conforming due to size, maturity or other 

is wasted either at CEAGESP or at the producer while their sales strategy might either result 

in overbuying or purchase of low-quality produce which might eventually result in waste. 

This puts the system boundaries applied to the Gothenburg Model into question and 

suggests that it might be positive to expand the scope of the checklists if implemented on the 

São Paulo street markets.  

 

The two areas that especially influence food waste outside of the markets’ direct operations 

are Purchase and Use of surplus. A big part of the wholesalers’ products that are not 

purchased by the street vendors is currently being thrown away. A portion of this might be 

possible to sell on the markets. It was shown that when wholesalers have non-conforming 

products or products of low quality, they usually lower the prices for the vendors to buy 

them. Some vendors are thereafter able to sell them at a lower price, but it was also 

mentioned that the consumer on some markets are unwilling to buy them, leading to waste. 

If the purchase of non-conforming products is suggested as a solution in the food prevention 

model it will therefore have to be done in combination with education and sensibilization of 

the customers to the food waste issue. Use of surplus is key to reduce food waste created in 

the households. The main strategy to avoid wasting this surplus seems to be to try to sell it all 

to the consumers. By raising awareness that a portion of this food might eventually end up 

being thrown away and suggesting donation as a solution in the checklist, this waste might 

be reduced.  

 

A difficulty with expanding the system boundaries for the model is that all the waste flows 

concerned will not be measured by the vendors since they do not occur on location. It will 

therefore be impossible for them to follow up on the effect of the solutions they put in place. 

The municipality could however try to follow up on these flows through surveys or other and 

display the result to the vendors. 

 

One flow that hasn’t been singled out is the flow of products that are partially damaged. Part 

of it could hence be eaten as is or processed either by consumers or charities and thereafter 

either used by them or sold. 

10.2.2 Solutions need to be part of a system of change  

It is important to work on the collaboration with all actors in the food chain. Both the 

municipality’s pilot project and this study has found that it can sometimes be difficult for the 

vendors to buy the quantities they need because they miss out on significant discounts that 

the wholesalers give them which is important for their business. Food waste is thus 
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transferred from CEAGESP to the street market. A Gothenburg model solely on the markets 

will not be efficient in handling that. Instead further work needs to be done on the terminal 

to raise awareness on food waste generated as a result of this action. It is possible that a 

model to prevent food waste could also be created for the wholesalers. If the awareness for 

the issue is raised this could become a selling point towards the vendors. 

 

Of course, the optimum would be if the vendors were able to plan their purchases according 

to the various factors mentioned previously in this report: weather, proximity to payday, etc. 

That way less food would be brought to the markets creating less surplus that is either sold 

out, possibly creating food waste in the household, stored until the next day in less than ideal 

conditions causing loss of quality, or directly thrown away. However, for this to be an 

effective solution both from the perspective of food security and the environment the surplus 

food thus created earlier in the food chain, whether at the producer or at the terminal 

market, need to have functioning redistribution. The food bank at CEAGESP is currently not 

effective and edible food is therefore being thrown at the terminal. Without this change more 

food will be lost if the street vendors’ purchasing strategies are improved, even though the 

potential is greater for redistribution both quality and quantity wise. This is therefore 

something that should be investigated, taking into consideration the importance of personal 

contact and trust that this project has identified as imperative for the redistributions based 

on donations. In the current situation it might actually be better for the vendors to keep 

buying in surplus since several of them seem to have some donation flows. With the 

expansion of the municipality's redistribution project more food will probably be saved, 

however shorter redistribution chains are preferable as this study has shown that both 

quality and quantity is lost during each operation. 

10.2.3 Alternative food chain 

One thing that could prevent a lot of FLW, which was also mentioned during the visit to 

CEAGESP, is shortening the supply chain to reduce the handling. This could be made by 

street vendors and producers having direct contact and would also promote the sales of local, 

mature products. Shorter supply chains give the vendor a better understanding of the work 

behind the product and can sensitize them to the issue of food waste. It also has the benefit 

of making the producer less vulnerable during the negotiations and give them a better 

understanding of the customers’ demands. However, this would also require new 

infrastructure for the collection of the surplus food going to the food banks as it would have 

to be collected on the production site instead of the city. Both charities and producers might 

find it hard to implement such infrastructure. 

10.2.4 The concept of best practices 

During the collection of best practices to develop the tool, it is important to remember that 

what is perceived as being the most effective solution might not actually be. The results of 

each proposed best practice are not measured. It is also possible to that it might be difficult 

to find best practices for each focus area. On top of that solutions currently not being used 

due to lack of infrastructure or knowledge may be overlooked. The checklist could in that 

case be complemented with solutions from experts, but it is important to keep the 

participatory process. Workshops with some engaged vendors could be held where further 

solutions could be proposed and discussed in order to keep the validity of the tool in the 

vendors’ eyes. 
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10.3 Potential and relevance of measuring food waste on the 

street markets 

The measurements of the food waste at the street markets will require some effort and it is 

important to consider whether those will be of relevance. This study has shown that some of 

the food waste flows caused by the markets’ operations are discarded outside of the markets. 

The flow discarded in the households due to overbuying is hypothesized to be quite large in 

relation to the customers’ purchases and therefore needs to be further studied. A significant 

driver for the consumers’ overbuying seems to be the large packages and low quality at the 

markets, both having an increased occurrence during the clearance sales. To reduce these 

flows actions towards the customers therefore seems insufficient and efforts should also be 

put on the markets. 

 

Measurement is a crucial part of the Gothenburg Model for the workers to be aware of how 

their operations create waste. If the waste is thrown away in another part of the food chain 

these flows will not be a part of the measurement and hence neither the discussions. Instead, 

the actions taken to reduce the waste, for example by selling out all the products, might 

simply relocate the flows from the market to the households without the vendors realizing.   

 

From the rough estimations made in this study, the quantity of food waste discarded at the 

markets could be seen as quite low, relative to the markets’ sizes especially on a stall level. 

This puts into question the benefit that regular measurement would have related to the effort 

it would demand since it would not give the full picture. The household flow cannot be 

measured regularly as the Gothenburg Model demands but further work should be done to 

estimate it to make the vendors aware of the different flows that they may engender.  

 

This flow could however be managed through trainings and checklists for the vendors as the 

model also suggests. Redistributions through donations will probably be the most effective 

way both in a social and ecological perspective to avoid the food waste in the households 

caused by the vendors’ sales tactics. Overbuying might thus be reduced since the interviews 

with the donating vendors showed that they put less effort into selling out all their products. 

No data was collected on whether all the edible food donated to the food bank is consumed. 

It should be further investigated whether the food bank takes the charities’ needs into 

consideration or simply focus on donating all, as this would create more post-market waste. 

The large number of charities and people in need suggests that this may not be an issue 

however, even for the produce of lower quality since it is eaten faster than it would in the 

households. If regular donations are implemented on all street markets as the municipality’s 

project suggests the measurements on the markets will thus gain in importance and make 

them relevant despite the costs. The interviews with the vendors participating in the pilot 

project suggests that the flow of food discarded on the market might also be reduced thanks 

to donation, but this study’s estimations could not give any indication as to whether that is 

correct or not. 

 

If the household flow is presented to the vendors in a way that lessens the risk of waste flows 

being transferred there from the markets, measurements are believed to be important. This 

study has shown that the perceptions of the food waste quantities are very different between 

the vendors. Some see it as almost nonexistent while others perceived that the quantities can 

sometimes be large. Several vendors also seemed to recognize the waste created by other 
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vendors but not themselves. Measurements can play an important role in clarifying these 

discrepancies. It is also important that this be translated into values that make sense to them 

related to their motivation. How many people could have been fed is believed to be a suitable 

index due to the vendors’ identified social responsibility. 
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11. Discussion about the limitations and 

significance of the study’s findings 

The purpose of the study’s field work was to obtain a holistic perspective of the business of 

the street markets and to get an idea of how things work. The obtained results are therefore 

believed to give findings of significance, despite specific results being uncertain. The study’s 

limitations, both in regards of validity and reliability of the results but also in regards of the 

generalizability of the study are discussed below as well as suggestions for future research. 

11.1 Validity and reliability of results from measurements 

The measurements of the food waste created at the street markets were done mainly in order 

to get an estimation of the amounts. The results should not be seen as proper measurements 

of the actual food waste, since the method contain significant sources of error. First, the 

estimations could have misjudged. An estimation of 30 discarded oranges could actually 

have been 40 oranges and avoidable and unavoidable waste was mixed it could be hard to 

decide the respective shares. Secondly, it is possible that some of the food waste on the street 

was not seen. The vendors close their businesses at different times and the municipal 

workers clean up along the process. This implied that it was difficult to find the ideal time for 

the observations at the marketplace. At the time of the measurements, it is possible that 

some of the food waste had already been collected in garbage bags making it hard to see and 

measure the content. Boxes and bags with undefined trash were not included in the list of 

observed food waste, and thus not in the calculations. Moreover, it was mentioned by 

CEAGESP that it is possible that the vendors bring their food waste back to the terminal. 

This implies that the value found in this study is probably lower than the actual value.  

 

It should also be mentioned that the method of converting the observed food waste to an 

approximative weight in kilograms is inexact. The converting data with the average weight of 

each product are compiled mainly based on data from a website. The webpage is not of 

scientific origin and the values should therefore be seen as approximative. This is further 

strengthened by the fact that specific types of fruits and vegetables can have a range of 

various sizes and consequently very various weights. The process of translating the observed 

food waste into standardized amounts in order to be able to use the numbers in the 

converting table is also a source of error. In many cases, estimations and assumptions were 

done (appendix 3).  

 

Finally, the lengths of the markets are taken from the municipality’s website. These have not 

been checked but observations have shown that they might not always be exact. These 

factors mean that the results of the measurements can only be seen as an order of magnitude 

of the food waste on the street markets. 
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11.2 Validity and reliability of results from observations and 

interviews 

The observations were made by the writers of this paper whom are not local to São Paulo or 

Brazil. The actions observed, especially commercial actions such as selling strategies, may 

therefore be different to those a local would have experienced.  

 

The interviews were conducted using an interpreter which could affect the validity of the 

interview results due to the language barrier. Moreover, it should be considered that the 

questions asked might have been leading, implying the results has been interpreted 

incorrectly. The result stating that vendors bring up more aspects affecting the food waste 

created than factors affecting the amount of food purchased could possibly be an example of 

this.  

 

An additional aspect that affects the validity of the results is that different questions were 

asked at different markets as well as to different vendors. This implies that the results are not 

be comparable. Eventual differences and tendencies in the interviewees’ answers should 

therefore not be seen as a guaranteed difference in their operations. Instead, the results are 

used to get an understanding of how the businesses at the street market work and identify 

how a model alike the Gothenburg Model could be developed and implemented.  

 

The markets where the interviews were conducted have deliberately not been mentioned by 

name in this report. This implies that the result cannot be used in order to directly take 

action on the specific problems that have been noted. However, the aim with this study was 

to investigate the possibility to implement a model like the Gothenburg Model at all the 

street markets of São Paulo, which makes solutions for specific markets irrelevant.  

11.3 Generalizability of the results of this study 

Both the observations and interviews of this study, as well as the measurements, were 

performed at a relatively small amount of street markets compared to the amount of street 

markets in entire São Paulo. The interviews were also conducted on a limited number of 

vendors on each street market. Moreover, the markets chosen for this study are, at least to 

some extent, located close to each other geographically. Even in this limited area a big 

heterogeneity was noticed both between markets and vendors suggesting that the operations 

observed might differ from other markets. Those aspects could affect the results of the study 

and make the analysis and conclusions of the study not generalizable to all street markets of 

São Paulo. For example, some of the interviews with the vendors has indicated that the role 

of the municipality at the street markets today could vary depending on where the street 

market is placed. One vendor stated that the municipality does not follow up on the 

organization of the street markets to the same extent in the outskirts of São Paulo as in the 

more central parts. Therefore, it is uncertain if the results of the field study are directly 

applicable to all street markets of São Paulo. The same applies to the estimations of the food 

waste quantities. 
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11.4 Future projects based on the study’s findings 

One of the study’s findings was that there is lack of a management on each market. In order 

to implement a tool that could be used to reduce food waste at the street market it would 

make it easier to have a person, corresponding to the key-employees in the Gothenburg 

Model, responsible at each street market. Future research could consist on investigating 

whom this person might be, and if there might exist some unofficial leaders at the street 

markets among the vendors.  

 

In order to implement a tool for reduced food waste, the study has shown that it could be of 

significance to hold trainings and inspirational days for the vendors. To design the content of 

those, it is important to be aware of the current knowledge among the vendors about food 

waste as well as of the vendors’ perception of food waste. Additional future research could 

therefore consist of mapping the knowledge and perceptions.  

 

A third purpose on further research would be to identify best practices of how to reduce food 

waste and start investigating how those could be presented for the vendors at the street 

markets. Translation indexes should be made to translate future measurements into values 

that have meaning to the vendors, as a suggestion the number of people that could have been 

fed. 

 

Moreover, it could be interesting to conduct field studies on several other street markets 

located in different areas of São Paulo in order to investigate if the potential of a model like 

the Gothenburg Model would vary depending on where it is located. This would also further 

verify the validity of the results in this study. 
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12. Conclusion  

A model with checklists and best practices could be created to prevent food waste on the 

markets and it is believed that it would be beneficial. It is however necessary to make these 

lists general enough for vendors of different specialty. The implementation and follow up on 

this model would need to be different from the example of Gothenburg. Since the vendors 

are not municipal employees and there is no way for the municipality to impose discussion, 

the use of the model would have to be voluntary. That demands some effort to motivate and 

train the vendors as well as an improved relationship between the actors. The redistribution 

project conducted by the municipality as well as the Gothenburg Model suggest that a critical 

point for the adoption of a food waste prevention model is that it be a participatory process. 

The vendors’ sense of social responsibility has been identified as a great potential to motivate 

them into implementing and using such a tool.  

 

The solutions found through the collection of best practices might be limited by the current 

need for new infrastructure or new organization on other parts of the food chain while others 

might have more to do with spread of knowledge and adoption of new routines. The 

experience in Gothenburg shows that the implementation might have a positive impact 

regardless of the specific solutions however as it raises awareness of the food waste issue. 

 

The follow up also demands regular measurements that would need to be performed either 

on a market or stall level. These could be done by the vendors themselves following some 

training. These measurements will demand effort and need to be done consistently in order 

to follow up on the model’s effect. However, this will give the vendor insight into why waste 

is created and how much food is saved when implementing prevention actions. If translated 

into a relatable amount such as money or number of people fed, this could be motivating for 

the vendors. The measurements need to happen on the same level as the internal discussions 

and it is hence believed that they should realistically be done on a market level.  

 

This study has also shown that the street vendor’s operations influence the amount of food 

waste in other parts of the food chain. Thus, in order to not simply outsource the waste, the 

Gothenburg Model’s system boundaries should be expanded. Consistent measurement of the 

pre- and post-market flows is probably impossible. The size of these flows should therefore 

be further studied, and trainings should be made for the vendors to sensitize them on the 

issue. Further work should also be done on the collaboration between the different actors in 

the food supply chain. 



62 
 

References 

ABRAS. (2012). Processos e melhores prácticas em FLV. Available at: 

http://www.abras.com.br/manualboaspraticas.pdf [2019-02-16] 

 

Canadian Living (2009). Fruits and Vegetables: A Buying Guide. Available at: 

https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-

guide [2019-05-22] 

 

CEAGESP (n.d) a. Institucional. Available at: http://www.ceagesp.gov.br/a-

ceagesp/institucional/ [2019-04-15] 

 

CEAGESP (n.d) b. Entrepostos. Available at: http://www.ceagesp.gov.br/entrepostos/ 

[2019-04-15] 

 

CEAGESP (n.d) c. Capital – ETSP. Available at: 

http://www.ceagesp.gov.br/entrepostos/etsp/ [2019-04-15] 

 

Eriksson, M. & Strid, I. (2013). Svinnreducerande åtgärder i butik - Effekter på kvantitet, 

ekonomi och klimatpåverkan. Stockholm: Naturvårdsverket. (Naturvårdsverket Rapport 

6594) Available at: http://www.naturvardsverket.se/Documents/publikationer6400/978-

91-620-6594-2.pdf?pid=10070 [2019-02-18] 

 

FAO (1989). Prevention of post-harvest food losses fruits, vegetables and root crops a 

training manual. Available at: http://www.fao.org/3/T0073E/T0073E00.htm#Contents 

[2019-05-13] 

 

FAO (2009). How to feed the world in 2050. Available at: 

http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_Wor

ld_in_2050.pdf [2019-02-18] 

 

FAO (2011). Global food losses and food waste – Extent, causes and prevention. Rome: 

FAO. Available at: http://www.fao.org/3/a-i2697e.pdf [2019-02-18] 

 

FAO (2013). Food wastage footprint: Impacts on natural resources. Available at: 

http://www.fao.org/3/i3347e/i3347e.pdf [2019-02-18]  

 

FAO (2014). Food wastage footprint: Full-cost accounting. Available at: 

http://www.fao.org/3/a-i3991e.pdf [2019-02-18] 

 

FAO (2015). Global Initiative on Food Loss and Waste Reduction. Available at: 

http://www.fao.org/3/a-i4068e.pdf [2019-03-19] 

 

FAO (2016). The state of food and agriculture - Climate change, agriculture and food 

security. Rome: FAO. Available at: http://www.fao.org/3/a-i6030e.pdf [2019-02-18] 

 

http://www.abras.com.br/manualboaspraticas.pdf
https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide
https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide
http://www.ceagesp.gov.br/a-ceagesp/institucional/
http://www.ceagesp.gov.br/a-ceagesp/institucional/
http://www.ceagesp.gov.br/entrepostos/
http://www.ceagesp.gov.br/entrepostos/etsp/
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6594-2.pdf?pid=10070
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6594-2.pdf?pid=10070
http://www.fao.org/3/T0073E/T0073E00.htm#Contents
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to_Feed_the_World_in_2050.pdf
http://www.fao.org/3/a-i2697e.pdf
http://www.fao.org/3/i3347e/i3347e.pdf
http://www.fao.org/3/a-i3991e.pdf
http://www.fao.org/3/a-i4068e.pdf
http://www.fao.org/3/a-i6030e.pdf


63 
 

FAO, IFAD, UNICEF, WFP & WHO (2018). The State of Food Security and Nutrition in the 

World 2018 - Building climate resilience for food security and nutrition. Rome, FAO. 

Available at: http://www.fao.org/3/I9553EN/i9553en.pdf [2019-02-18] 

 

FLW protocol (n. d). Guidance on FLW quantification methods. Available at: 

https://flwprotocol.org/wp-

content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pd

f [2019-03-01] 

 

FLW protocol (2016). Food Loss and Waste Accounting and Reporting Standard, version 

1.0. Available at: http://flwprotocol.org/wp-

content/uploads/2017/05/FLW_Standard_final_2016.pdf [2019-03-19] 

 

Food Standards Australia New Zealand, FSANZ (2011). Fruits and vegetable measures 

program. Available at: 

http://www.foodstandards.gov.au/science/monitoringnutrients/ausnut/foodmeasures/Page

s/-Fruits-and-vegetable-measures-program---data-table.aspx [2019-05-22] 

 

Fuentes G. & Santamaría J.M. (2014). Papaya (Carica papaya L.): Origin, Domestication, and 

Production. Plant Genetics and Genomics: Crops and Models, vol 10. Available at: 

https://link.springer.com/chapter/10.1007/978-1-4614-8087-7_1#citeas [2019-05-22] 

 

Göteborgs stad (2016). Göteborgsmodellen för mindre matsvinn. Available at: 

https://goteborg.se/wps/wcm/connect/68eb3c1f-062d-49be-a38e-

9b75bf6937ea/G%C3%B6teborgsmodellen+f%C3%B6r+mindre+matsvinn.pdf?MOD=AJPE

RES [2019-02-18] 

 

Göteborgs stad (2019). Halverat matsvinn på två år. Mynewsdesk. Available at: 

http://www.mynewsdesk.com/se/goteborgsstad/pressreleases/halverat-matsvinn-paa-tvaa-

aar-2825856 [2019-02-18] 

 

INMET (Instituto Nacional de Meteorologia) (2018). Temperatura média anual. Available at: 

http://www.inmet.gov.br/portal/index.php?r=clima/page&page=anomaliaTempMediaAnua

l [2019.05.21]  

 

Kader, A.A. (1999). FRUIT MATURITY, RIPENING, AND QUALITY RELATIONSHIPS. Acta 

Hortic. 485, 203-208. DOI: 10.17660/ActaHortic.1999.485.27 

 

Kummu, M., de Moel, H., Porkka, M., Siebert, S., Varis, O. & Ward, P. J. (2012) Lost food, 

wasted resources: Global food supply chain losses and their impacts on 

freshwater, cropland, and fertiliser use. Science of the Total Environment. 438 (2012), 477-

498. Available at: https://ac.els-cdn.com/S0048969712011862/1-s2.0-

S0048969712011862-main.pdf?_tid=1bb34c63-f6a5-45d4-a012-

5ec25ced632b&acdnat=1550500316_8e1b2f0e3dd8fa31efeb992aa2696b3c [2019-02-18] 

 

Livsmedelsverket (2018). Förvara frukt och grönt rätt. Available at: 

https://www.livsmedelsverket.se/matvanor-halsa--miljo/miljo/ta-hand-om-maten-minska-

svinnet/forvara-maten-ratt/forvara-frukt-och-gront-ratt [2019-05-20] 

http://www.fao.org/3/I9553EN/i9553en.pdf
https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
http://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
http://flwprotocol.org/wp-content/uploads/2017/05/FLW_Standard_final_2016.pdf
http://www.foodstandards.gov.au/science/monitoringnutrients/ausnut/foodmeasures/Pages/-Fruits-and-vegetable-measures-program---data-table.aspx
http://www.foodstandards.gov.au/science/monitoringnutrients/ausnut/foodmeasures/Pages/-Fruits-and-vegetable-measures-program---data-table.aspx
https://link.springer.com/chapter/10.1007/978-1-4614-8087-7_1#citeas
https://goteborg.se/wps/wcm/connect/68eb3c1f-062d-49be-a38e-9b75bf6937ea/G%C3%B6teborgsmodellen+f%C3%B6r+mindre+matsvinn.pdf?MOD=AJPERES
https://goteborg.se/wps/wcm/connect/68eb3c1f-062d-49be-a38e-9b75bf6937ea/G%C3%B6teborgsmodellen+f%C3%B6r+mindre+matsvinn.pdf?MOD=AJPERES
https://goteborg.se/wps/wcm/connect/68eb3c1f-062d-49be-a38e-9b75bf6937ea/G%C3%B6teborgsmodellen+f%C3%B6r+mindre+matsvinn.pdf?MOD=AJPERES
http://www.mynewsdesk.com/se/goteborgsstad/pressreleases/halverat-matsvinn-paa-tvaa-aar-2825856
http://www.mynewsdesk.com/se/goteborgsstad/pressreleases/halverat-matsvinn-paa-tvaa-aar-2825856
http://www.inmet.gov.br/portal/index.php?r=clima/page&page=anomaliaTempMediaAnual
http://www.inmet.gov.br/portal/index.php?r=clima/page&page=anomaliaTempMediaAnual
https://ac.els-cdn.com/S0048969712011862/1-s2.0-S0048969712011862-main.pdf?_tid=1bb34c63-f6a5-45d4-a012-5ec25ced632b&acdnat=1550500316_8e1b2f0e3dd8fa31efeb992aa2696b3c
https://ac.els-cdn.com/S0048969712011862/1-s2.0-S0048969712011862-main.pdf?_tid=1bb34c63-f6a5-45d4-a012-5ec25ced632b&acdnat=1550500316_8e1b2f0e3dd8fa31efeb992aa2696b3c
https://ac.els-cdn.com/S0048969712011862/1-s2.0-S0048969712011862-main.pdf?_tid=1bb34c63-f6a5-45d4-a012-5ec25ced632b&acdnat=1550500316_8e1b2f0e3dd8fa31efeb992aa2696b3c
https://www.livsmedelsverket.se/matvanor-halsa--miljo/miljo/ta-hand-om-maten-minska-svinnet/forvara-maten-ratt/forvara-frukt-och-gront-ratt
https://www.livsmedelsverket.se/matvanor-halsa--miljo/miljo/ta-hand-om-maten-minska-svinnet/forvara-maten-ratt/forvara-frukt-och-gront-ratt


64 
 

 

Michail, N. (2019) Brazil extends mandatory traceability for fresh fruit & vegetables. 

Available at: https://www.foodnavigator-latam.com/Article/2019/02/06/Brazil-extends-

mandatory-traceability-for-fresh-fruit-vegetables [2019-04-26] 

 

Organisation for Economic Co-operation and Development, OECD (2016). Food Loss and 

Waste in the Agro-Food Chain. Available at: https://www.oecd.org/tad/policynotes/food-

loss-waste-agro-food-chain.pdf [2019-03-19] 

 

Parfitt, J., Barthel, M. & Macnaughton, S. (2015). Food waste within food supply chains: 

quantification and potential for change to 2050. Philosophical Transactions of The Royal 

Society. (2010) 365, 3065–3081. Available at: 

https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.2010.0126 [2019-04-23] 

 

Prefeitura de São Paulo (n.d). Feiras Livres - Lista Completa. Available at: 

https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html 

[2019-04-23] 

 

Swedish Environmental Protection Agency (2018). Environmental cooperation with Brazil. 

Available at: http://www.swedishepa.se/Environmental-objectives-and-

cooperation/Cooperation-internationally-and-in-the-EU/International-

cooperation/Bilateral-cooperation/Brazil/# [2019-02-18] 

 

The Global Goals (n. d). The 17 goals. Available at: https://www.globalgoals.org/ [2019-02-

18] 

 

United Nations (1987). Our common future: Report of the World Commission on 

Environment and Development. Available at: 

https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf 

[2019-02-18] 

  

https://www.foodnavigator-latam.com/Article/2019/02/06/Brazil-extends-mandatory-traceability-for-fresh-fruit-vegetables
https://www.foodnavigator-latam.com/Article/2019/02/06/Brazil-extends-mandatory-traceability-for-fresh-fruit-vegetables
https://www.oecd.org/tad/policynotes/food-loss-waste-agro-food-chain.pdf
https://www.oecd.org/tad/policynotes/food-loss-waste-agro-food-chain.pdf
https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.2010.0126
https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Cooperation-internationally-and-in-the-EU/International-cooperation/Bilateral-cooperation/Brazil/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Cooperation-internationally-and-in-the-EU/International-cooperation/Bilateral-cooperation/Brazil/
http://www.swedishepa.se/Environmental-objectives-and-cooperation/Cooperation-internationally-and-in-the-EU/International-cooperation/Bilateral-cooperation/Brazil/
https://www.globalgoals.org/
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf


65 
 

Appendices 

Appendix 1: Quantification methods, FLW Standard 

 

The descriptions of the quantification methods are based on the report “Guidance on FLW 

quantification methods” by FLW Protocol (n.d). The methods described are applicable in 

different ways, and the quantification method suitable for a particular situation could for 

example depend on the goal and scope of the FLW inventory performed.  

 

Direct weighing 
Direct weighing means weighing FLW with a weighing device. This method results in great 

accuracy since the resulting unit of FLW preferably is weight units, and thus no conversions 

and estimations from other units needs to be done. In addition, no particular expertise is 

needed in the performance of the measurements. However, direct weighing requires great 

effort in transporting the weighing device from one location to another, as well as sample 

and moving the FLW to the device. The method also involves large costs regarding purchase 

or rental of weighing device, transportation and personnel cost. Despite its accuracy, direct 

weighing is often not the most feasible method.  

 

Counting 
The method of counting means estimation of FLW by assess the numbers of items being 

thrown away. It could be numbers of bananas, bags of FLW etc. By knowledge of the items’ 

average weight, the total weight of the FLW can be calculated. Within the counting method, 

there are three different main approaches: basic counting, scanning and visual scales. 

 

In general, the method of counting does not result in any major costs, and the result can be 

determined with rather great accuracy as long as the assumption of conversion to weight can 

be made in a representative way. Thus, using counting as a method to quantify FLW when 

there is a mix of multiple items in the FLW, is not necessarily suitable. In the approach of 

basic counting the only expertise needed is to be able to count and multiply data.  

 

Assessing volume 
The method of assessing volume is based on measuring or approximating the space occupied 

by FLW. In doing so, there are five main approaches: reading from pre-calibrated containers, 

measuring dimensions, using a water displacement technique, using a visual assessment and 

using a flow meter. 

 

An advantage of the method of assessing volume is that it can be easier to measure a volume 

of FLW that is discarded in a container, rather than to weigh it. Also, for liquid FLW 

assessing volume is to prefer. However, the need of converting volume to a weight can create 

inaccuracies due to difficulties in establishing a representative density factor.   

 

Depending on which approach the volume is assessed with, the level of expertise needed will 

vary. Reading pre-calibrated containers will not require any special expertise, whereas other 

require more. Regarding costs, the method of assessing volume does not necessarily require 

https://flwprotocol.org/wp-content/uploads/2016/05/FLW_Protocol_Guidance_on_FLW_Quantification_Methods.pdf
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any major cost. Costs that may arise are linked to physical access to FLW, transport between 

different sites and purchasing or renting measuring devices.  

 

Waste composition analysis 
The method of waste composition analysis involves separating different types of FLW and 

weighing these different types separately. The method thus provides an opportunity for 

detailed information about FLW, without inaccuracies due to estimation of the FLW. 

However, the method is related to high costs which often means that it is only possible to 

carry out the study on a small sample size resulting in lower accuracy. Other disadvantage of 

the method is for example that it requires a high level of expertise.  

 

Records  
The use of records as a method of quantifying FLW means that data that has been written 

down, often for purposes other than quantifying FLW, is used for this particular purpose. It 

could be purchase orders or sales receipts, depending on chosen scope. As a result of this, 

there is no need for new measurements to be done in order to perform a FLW inventory. The 

costs of the method are thus only linked to the time spent on obtaining and analyzing the 

data. No particular expertise is needed in using this method, other than care and attention to 

detail.  

 

A disadvantage of using records as a method of quantifying FLW is that the method of which 

the records were created might not be entirely known, and thus the accuracy of the result 

uncertain. If weighing is the method used to create the records, the result could be 

determined with great accuracy. 

 

Diaries  
This method involves writing a daily log on FLW that occurs, including various types of 

information such as amount, what kind of food and reasons for throwing it away. This 

method can thus be used to collect information about attitudes and behaviors regarding FLW 

and is also suitable if direct access to the food loss and waste by those who implement the 

FLW inventory is not possible. Since the FLW is logged in real-time the possibility of correct 

reporting increases. However, the estimate of the FLW can be extensive resulting in lower 

accuracy. Moreover, the accuracy of the result can be affected, for example, by the fact that 

the diarist are more vigilant to record FLW correct in the beginning of the period of 

measurement or by the fact that the diarists change their behavior of discarding food in the 

middle of the diary collection period since they realize they throw more food away than 

expected. 

 

The method of diaries demands some degree of expertise since the analyze of the data 

includes integrating quantitative and qualitative data. Moreover, diaries can be expensive.  

 

Surveys 
Surveys is a method that can be used both in terms of quantifying FLW but also to collect 

information about attitudes and behaviors regarding FLW, by collecting answers from a 

large number of respondents about their FLW. This method requires a development of a 

questionnaire which demand expertise within the subject. However, the method provides the 

opportunity to collect a large amount of data with a small effort compared to methods that 
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include direct measurements. There are also several disadvantages concerning surveys as a 

method of performing a FLW inventory. First, there is a risk that the respondents 

misunderstand the questions or interpret them differently. Secondly, to obtain a reliable and 

accurate result the respondents need to have insight in the FLW for the entire household or 

business. The answers collected using a questionnaire may also contain errors, partly due to 

estimations from the respondents but also due to dishonesty.  

 

The costs of this method depend on how the survey is performed (on-line, face-to-face etc.) 

and the size of the sample.  

 

Mass balance  
Mass balance is a method using input, output and changes in storing to assess the amount of 

FLW. The method can be used when it is not possible to make reliable measurements and 

assumptions on the FLW. Mass balance can be used at various stages of the food supply 

chain and at different levels which makes the method flexible. It is also likely that the 

information required has previously been gathered for other purposes.  

 

However, there are several disadvantages associated to the method of mass balance. The 

data required for the analysis often originate from different sources, entailing a need for 

conversing and thus reducing accuracy of the result. Uncertainties in underlying data also 

affects the accuracy of the result. Moreover, changes in weight that is not related to FLW (for 

example inedible parts, moisture, addition of water, theft) makes it harder to obtain a 

reliable result.  

 

Depending on the process analyzed, and the data available, the level of required expertise 

will vary. Consequently, the cost will vary depending on those variables, as it is mainly 

connected to the time spent in sourcing and analyzing the data.  

 

Modeling 
In this method, generated food waste is calculated by using a mathematical model. Models 

used for calculating FLW can be designed in several ways, accounting for various factors. 

Briefly, models require two kinds of information. First, it requires information about the 

factors that affect the amount of waste. Secondly, the model requires information about to 

what extent the various factors affect the amount of FLW.  

 

Modeling can often give a quick, and relatively cheap, estimation of FLW, which can be 

refined with example measurements later on. The method is beneficial if an overview of how 

the amount of FLW vary with different factors such as season, location, soil type, is wanted 

which can be valuable within for example agriculture.  

 

The main advantage of the method is that the estimation of FLW can be inaccurate due to 

assumptions made in formulating the model, or information applied in the model which 

originates from situations other than the one the model is used for. In order to formulate a 

model, and calculate the FLW based on it, mathematical and statistical skills is required. 

Moreover, knowledge and understanding of the information used within the model is 

necessary.  
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Proxy Data 
Within this method, data that does not have a direct link to FLW, but nevertheless is 

assumed to correlate to FLW, is used to estimate the amount of FLW. For example, data 

from other geographical locations or other sectors can be used and adapted for the current 

scope. Thus, this method is feasible if direct access to the FLW is not possible. The model is 

also less expensive than other methods including for example measurements. The costs 

primary depends on the time spent to source the data and do calculations. 

 

Disadvantages connected to the model of proxy data is that assumptions need to be applied, 

which decreases the accuracy of the result.  

 

The level of expertise required to perform this method of quantification varies depending on 

the complexity of the calculations. However, knowledge about the proxy data and the scope 

is required, as well as ability to identify appropriate approaches to make assumptions and 

calculations.  
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Appendix 2: Guide for observations 

General information 

- How big is the market?  

- Whom does the market seem to be aimed at? 

- What does the quality of the fruits and vegetables seem to be? Can any “ugly” 

products be found? 

- Price class? (Prata banana, mango, zucchini approx. 20cm, abacate) 

- Atmosphere of the market 

- Is it possible to pay with card or is it only cash? 

- Where is the waste kept (individual bags, communal bins, on the ground)? 

- Are the vendors specialized in what they sell, or do they all sell the same? 

 

Set up: 

- How are the products displayed (original boxes, piles, packages in basins, etc.)? 

- Is there a lot of handling of the fruits and vegetable during the set up? 

 

Business strategy during the day: 

- Pricing of the products: Are they sold per kilo, per package, individually, cut up in 

trays or other? (comparison of: Prata banana, mango, zucchini approx. 20cm, 

abacate) 

- How big are the packages? (Prata banan, mango, zucchini approx. 20cm, abacate) 

- Selling strategy: are the vendors active in the selling by calling out to passing 

customers, handing out samples, suggesting additional purchases, etc.? 

- Where is the surplus of food kept? 

- Is there a lot of handling of the fruits and vegetable during the day? Is the handling 

different depending on the product? 

- Is there a lot of pre-cut fruit? Is it cut during the day? 

 

Clearance sale and closing of market: 

- Is there any clearance sale at the end of the day? What is the strategy for the 

clearance sale? (for example bigger packages or lower prices) 

- Do the vendors have fruit and vegetables left unsold at the end of the day? What 

seems to happen with it?  

- Does the municipality come and clean up afterwards? 

- Is there a lot of handling of the fruits and vegetable during at the end of the day 

(during clearance sale and potential packing)? 

- Is some of the food donated? 
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Appendix 3: Interview questions 

 

General information 

- Do you work on other markets as well?  

- Are they very different?  

- Is it the same ones each week? 

- Are there a lot of you working together in the stall?  

- Do you have different responsibilities? (Is there a boss?) 

- Where does the food come from? (For example: CEAGESP, produced by you, other) 

 

Purchase 

- How is the purchasing at CEAGESP? 

- Do all of you working in the stall go or is someone responsible for deciding 

what is bought? 

- What is the chosen quantity based on? (For example: price, weather, season, 

quality, location of market, variety, how much was sold last week, other?) 

- Whom do you buy from? Is it always the same wholesaler? 

- Is the aim to sell all the food during the day? (yes, or they count on throwing/giving 

some away or they sell the next day) 

- How do you store the food during the night? 

 

If quantity is important: 

- How do you judge the quality, if they look good or do you use CEAGESP’s quality 

standards? 

 

Display: 

- What is your strategy for the display of the food? 

 

Operations during the day: 

- What does your day look like? Does your business change a lot depending on the time 

of the day? 

- Is there any food that becomes bad during the day?  

- Do you have to sort it out?  

- What is it usually due to?  

- (Is it large quantities?) 

- Do you keep any records of how much you sell of each product? 

 

Prepared food (only for vendors selling prepared food): 

- We can see that most food is sold whole, but you sell a lot of pre-cut food, why is that? 

(Is there a large demand for it, can you sell it at a higher price?) 

- Are there any difficulties with selling pre-cut food? (For example: the food losing 

quality, or not being able to sell it the next day?) 

- Do you do anything to reduce those difficulties?  

 

Clearance sale and closing of market: 
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- We have seen that most vendors reduce the price at the end of the day, why do you do 

that? (Is it to try to sell everything the same day or are you always planning on selling 

a part of your products at a lower price?) 

- Why do you not buy less if you know you are going to have to sell a portion at a very 

low price? 

- Is there usually a lot of food left unsold at the end of the day?  

- What do you do with it? 

 

If some of the food is packed down and brought by the vendor:  

- Are you able to sell it all the next day or do you usually have to sort some of it out? 

 

Attitude and perception of food waste: 

- Do you believe that there is food being thrown away that could otherwise have been 

eaten? (Maybe because it isn’t sold or because it loses quality during the day due to 

the sun or because it becomes damaged?) 

- Does it happen a lot in the market? What do you believe is the reason for it? 

- Is there anything that could be done to reduce it? 

-    Is there anywhere you can give the food you aren’t able to sell to? 

- Do you believe food waste is an issue? 

 

For vendors currently donating food: 

- Why did you decide to donate? 

- Has it made any difference in how you plan your purchases at CEAGESP? 

 

Relationship with the municipality 

- What does your relationship with the municipality look like? Do you often 

communicate with them, about what? 

- Does the municipality have a lot of rules for the vendors? 
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Appendix 4: Measurements 

In order to get an approximate weight of the food observed at the markets, a table of average 

weights of fruits and vegetables was compiled in a conversion table (see table I).  

 

Table I: Conversion table consisting of specific amounts of different types of fruit and 

vegetables and their average weight.  

Product  Average weight [g] 

One sweet pepper 167 (Canadian Living 2009) 

One orange 200 (Canadian Living 2009) 

750 mL stemmed grapes 500 (Canadian Living 2009) 

One apple 200 (Canadian Living 2009) 

One tomato 200 (Canadian Living 2009) 

One zucchini 125 (Canadian Living 2009) 

One yellow onion 143  (Canadian Living 2009) 

One head of Iceberg lettuce or 3 L torn 625 (Canadian Living 2009) 

One watermelon 6250 (Canadian Living 2009) 

One mango (Kensington Pride, medium size) 300 (FSANZ 2011) 

One papaya 1500 (Fuentes & Santamaría 2014) 

One pear 200 (Canadian Living 2009) 

One lemon 200 (Canadian Living 2009) 

One artichokes 375 (Canadian Living 2009) 

One bunch of broccoli 500 (Canadian Living 2009) 

One avocado 250 (Canadian Living 2009) 

One eggplant 500 (Canadian Living 2009) 

1,5 L whole green beans 500 (Canadian Living 2009) 

One banana 125 (Canadian Living 2009) 

One cauliflower 1375 (Canadian Living 2009) 

One carrot 125 (Canadian Living 2009) 

One kiwi 100 (Canadian Living 2009) 

One honeydew melon 2450 (Canadian Living 2009) 
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https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide
https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide
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http://www.foodstandards.gov.au/science/monitoringnutrients/ausnut/foodmeasures/Pages/-Fruits-and-vegetable-measures-program---data-table.aspx
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https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide
https://www.canadianliving.com/health/nutrition/article/fruits-and-vegetables-a-buying-guide


73 
 

Tables II-V show the observed food waste at the street markets and what approximate weight 

the food waste corresponds to, based on the conversion table (see table I). In order to 

calculate the weight of the food waste observed, the observed amounts were also needed to 

be standardized to fit the measures in the conversion table. In order to do so, some 

assumptions and additional estimations were needed to be done. These were:  

- A bunch of grapes corresponds to 750 mL of stemmed grapes.  

- Food waste not identified as a specific fruit or vegetable at the street markets 

correspond to the same amount of oranges.  

- A garbage bag of leafy vegetables corresponds to 100 L of torn Iceberg lettuce. 

- A smaller bag with leafy vegetables corresponds to 30 L of torn Iceberg lettuce.  

- A garbage bag with a mix of avoidable leafy vegetables and unavoidable leaves have a 

share of 50% avoidable leafy vegetables.  

- A box of oranges contains 50 oranges.  

- The weight of a persimmon corresponds to the weight of a tomato. 

- The weight of a litchi corresponds to the weight of a kiwi. 

- A half box of mango, pears, papaya and other fruits contains of 5 mango, 5 pears and 3 

papaya.  

- Bean pods correspond to whole green beans.  

- A box of whole lettuce contains of 6 heads of Iceberg lettuce.  

- Two small bananas correspond to one regular banana.  

- An unspecified melon corresponds to one honeydew.  

 

Each of the tables II-V also presents a total of the food waste observed at the market, both 

with and without the food waste of leafy vegetables included since this waste stream 

appeared to stand for a significant portion of the total. In the number without the leafy 

vegetables, only the leafy vegetables derived from excessive trimming have been excluded. 

Whole lettuces are included. In tables II-V this waste stream can be found as the leafy 

vegetables in bags.  
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Table II: The observed food waste at Av. Alberto Byington market the 9th of May and the 

corresponding approximate weight. The table also shows the total approximate weight of 

food waste at the market, with and without leafy vegetables included.  

Av. Alberto Byington market, 9th of May 

Observed amount of food waste at 
the street market 

Standardized amount of food 
waste  

Approximate weight of food waste 
[g] 

15 big sweet peppers 15 sweet peppers 2505 

About 20 oranges 20 oranges 4000 

4 bunches of grapes 3 L stemmed grapes 2000 

A dozen damaged oranges 12 oranges 2400 

A few apples 4 apples 800 

A few unknown fruits 5 oranges 1000 

5-7 oranges 6 oranges 1200 

2 bunches of grapes 1,5 L stemmed grapes 1000 

About 50 tomatoes 50 tomatoes 10 000 

2 oranges 2 oranges 400 

5 zucchini 5 zucchini 625 

5 sweet pepper 5 sweet pepper 835 

2 eggplant 2 eggplant 1000 

2 papaya 2 papaya 3000 

6-7 very small bags (approximately 1 L) 
of bean pods  

6,5 L whole green beans  2167 

1 garbage bag leafy vegetables 100 L torn Iceberg lettuce 20 833 

4 artichokes 4 artichokes 1500 

Total weight of food waste 55 265 

Total weight of food waste (without leafy vegetables) 34 432 
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Table III: The observed food waste at Rua Cardeal Leme market the 14th of May and the 

corresponding approximate weight. The table also shows the total approximate weight of 

food waste at the market, with and without leafy vegetables included.  

Rua Cardeal Leme market, 14th of May 

Observed amount of food waste at 
the street market 

Standardized amount of food 
waste  

Approximate weight of food waste 
[g] 

1 yellow onion One yellow onion 143 

2 heads of lettuce Two heads of Iceberg lettuce 1250 

4 oranges 4 oranges 800 

Approximately 30 moldy oranges 30 oranges 6000 

1 head of lettuce One head of Iceberg lettuce 625 

2 divided watermelons Two watermelons 12 500 

A garbage bag of leafy vegetables 100 L torn Iceberg lettuce 20 833 

A half box with mango, pears, papaya 
etc. 

5 mango, 5 pears, 3 papaya 7000 

45 oranges 45 oranges 9000 

Approximately 8 persimmon 8 tomatoes 1600 

About 10 various fruits  10 oranges  2000 

15 tomatoes 15 tomatoes 3000 

9 boxes with moldy oranges 450 oranges 90 000 

8 oranges 8 oranges 1600 

A box with heads of lettuce 6 heads of Iceberg lettuce  3750 

Approximately 8 lemons 8 lemons 1600 

20 mangos 20 mangos 6000 

A smaller bag with leafy vegetables 30 L torn Iceberg lettuce 6250 

A garbage bag of leafy vegetables 100 L torn Iceberg lettuce 20 833 

A garbage bag of leafy vegetables that 
could consist of unavoidable & inedible 
leaves as well 

50 L torn Iceberg lettuce 10 417 

15-20 sweet peppers 18 sweet peppers 3006 

6 sweet peppers 6 sweet peppers 1002 

Total weight of food waste 209 209 

Total weight of food waste (without leafy vegetables) 150 876 
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Table IV: The observed food waste at Rua Fernão Cardim market the 15th of May and the 

corresponding approximate weight. The table also shows the total approximate weight of 

food waste at the market, with and without leafy vegetables included.  

Rua Fernão Cardim market, 15th of May 

Observed amount of food waste at 
the street market 

Standardized amount of food 
waste  

Approximate weight of food waste 
[g] 

1 orange One orange 200 

4 tomatoes 4 tomatoes 800 

5 persimmon 5 tomatoes 1000 

1 bunch of broccoli One bunch of broccoli 500 

2 garbage bags of leafy vegetables 200 L torn Iceberg lettuce 41 667 

2 big citrus fruits 2 oranges 400 

40 overripe avocados 40 avocados 10 000 

20 various fruits  20 oranges  400 

Total weight of food waste 54 967 

Total weight of food waste (without leafy vegetables) 13 300 
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Table V: The observed food waste at Rua Maria Jose market the 17th of May and the 

corresponding approximate weight. The table also shows the total approximate weight of 

food waste at the market, with and without leafy vegetables included. 

Rua Maria Jose market, 17th of May 

Observed amount of food waste at 
the street market 

Standardized amount of food 
waste  

Approximate weight of food waste 
[g] 

2 dozen of small bananas  12 bananas 1500 

30 small bananas 15 bananas 1875 

3 garbage bags of leafy vegetables 300 L torn Iceberg lettuce 62 500 

10 carrots 10 carrots 1250 

4 cauliflower 4 cauliflower 5500 

2 big garbage bags of leafy vegetables 200 L torn Iceberg lettuce 41 667 

1 kiwi 1 kiwi 100 

A small bag of leafy vegetables 30 L torn Iceberg lettuce 6250 

1 tomato 1 tomato 200 

34 oranges 34 oranges 6800 

1 mango 1 mango 300 

7 garbage bags with leafy vegetables 
(mixed edible and avoidable & inedible) 

350 L torn Iceberg lettuce 72 917 

1 litchi 1 kiwi 100 

2 melons 2 honeydew melons 4900 

Total weight of food waste 205 859 

Total weight of food waste (without leafy vegetables) 28 775 

 

The results from tables II-V are summarized below (see table VI). In this table, the total 

weight of food waste (with and without the leafy vegetables) were also divided with the 

length of each market in order to get a value of the food waste that could be comparable 

between the different markets.  
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Table VI: Summarized result of the amounts of food waste at the street markets. Weights 

are rounded off.   

 Av. Alberto 
Byington market, 

9th of May 

Rua Cardeal Leme 
market, 14th of 

May 

Rua Fernão 
Cardim market,  

15th of May 

Rua Maria Jose 
market, 17th of 

May 

Length of market 
(Prefeitura de São 
Paulo n.d) 

325 m  404 m 182 m 567 m 

Total amount of food 
waste 

60 kg 210 kg 60 kg 210 kg 

Total amount of food 
waste (without leafy 
vegetables) 

30 kg 150 kg 10 kg 30 kg 

Estimated weight food 
waste per meter street 
market 

170 g/m 520 g/m 300 g/m 360 g/m 

Estimated weight food 
waste per meter street 
market (without leafy 
vegetables) 

110 g/m 370 g/m  70 g/m 50 g/m 

 

https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
https://www9.prefeitura.sp.gov.br/secretarias/sdte/pesquisa/feiras/lista_completa.html
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