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Preface
After months of looking into what I wanted to do after I finished secondary school, I came
across the study Future Planet Studies at the University of Amsterdam. I was a wild guess to
apply to this bachelor programme in 2011, but ended up to be a good decision. The bachelor
programme was challenging and did not restrict its programme to one discipline. The first year
of the bachelor programme made me look on all the views that scientist have on environmental
problem; from climatology and ecology to media and law.
In the last six years this interdisciplinary view has been stuck with me. I love to look at the
environmental problem from the side of the natural and the social sciences. Choosing
Wageningen University & Research for the master programme Urban Environmental
Management was therefore a well-considered next step. With the WUR concentrated on the
improving the quality of life by focussing on health, food and environment, it offered the best
programme in this scientific field. Choosing this university also had a major impact on my life;
I had to move from Amsterdam to Wageningen.
My first year of the master programme was focussed on environmental systems analysis
and food. Food has been one of my main interest since starting with my bachelor programme.
It is the subject that has to do with all influences we have on the earth: energy usage, water
usage, soil usage and waste production. You cannot abandon food and it will always be part of
our daily activities. This passion that people can have for food interest my highly, and was one
of the subjects I wanted to do research about for my master thesis.
After speaking with Jessica van Bossum about her thesis research in the beginning of 2017,
it became clear that food trucks and their food were not looked into yet. It gave me the
possibility to look into the meals of the food trucks and their impact on the environment. The
conversation was the starting point of this thesis research.
This thesis research was written to fulfil the graduation requirements of the Urban
Environmental Management programme and the Environmental Systems Analysis chair group
at the Wageningen University & Research. This research also complied to the requirements set
by the Amsterdam Institute for Advanced Metropolitan Solutions (AMS). The research was
executed from February 2017 to November 2017.
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Summary
Food production and consumption is responsible for one third of the global greenhouse gas
emissions. Options to reduce these emissions differ from reducing food-related transport to
improving production conditions. One of the strategies to reduce these emissions is a shift in
sourcing practices. In cities this shift could be facilitated through gourmet food trucks.
Therefore this thesis examined the sustainability and locality of the gourmet food truck industry
in Amsterdam by calculating the carbon footprint of a food truck’s general meal and comparing
this to the footprint of an average Dutch meal. I assessed to what extent could a meal of the
gourmet food truck industry in Amsterdam serve as a low carbon alternative for an average
Dutch meal.
My research methods included a literature review, semi-structured and structured
interviews with 27 food truck entrepreneurs, a carbon footprint analysis of the meals provided
based on secondary data and a scenario analysis to asses possible reductions in the carbon
footprint of those meals.
The literature review showed that a carbon footprint of a food product can be best
approached as a range than of a precise number. Such footprint varies because the conditions
on which food products are produced vary. These varieties are mostly present in the product’s
production phase because of variety in the biological and chemical processes at the farm level.
Varieties in the transport, refrigeration, consumption and waste disposal phase were less
apparent. Nevertheless, the footprint’s main contributor was the production phase. This applied
to all food categories. The impact of the production of meat led to substantially higher footprints
than the impact of the production of vegetables. The high conversion rate of food to food caused
this difference.
The analysis of the main ingredients of 24 gourmet food truck meals showed that these
meals mostly consisted of vegetables (34%), meat (21%) and bread (18%). Other food
categories were less present. The composition of an average Dutch meal compared to the
composition of the average food truck meal contained more dairy products. Based on the food
truck meals’ composition, the meals were divided into six groups: hamburgers, bread with
topping, sate, curry with rice, tortilla with topping and others that could not easily be
categorized. Most food truck meal products were bought at the wholesale (75%) and specialty
stores (18%).
The semi-structured and structured interviews informed about the motivation of food truck
entrepreneurs in their choices on food, transport, energy and waste. Their answers characterized
three different groups: 1. Entrepreneurs who ignore the environment in their product choice. 2.
Entrepreneurs who buy certain products more sustainable, but did not principally argue for
sustainability to purchase their products. 3. Entrepreneurs who based their core business on
sustainable food. This last group existed of four entrepreneurs who could be seen as niche actors
in the food truck industry; these food trucks challenged the current standard supply chain
structure.
The estimated carbon footprint of the gourmet food truck meals highly varied. They were
ranged between 0.9 and 19.3 kg CO2-eq per kg meal. When looking at the carbon footprint of
the different food categories without the division into meals or motivations, the meat
contributed visibly most (75% of the total carbon footprint). The first identified pattern was
based on the type of meals. Often a low carbon version could be identified among similar meals.
The second pattern combined the environmental motivation of the food truck entrepreneurs
with the carbon footprint analysis. When a food truck entrepreneurs was in the group of
sustainable entrepreneurs, their meal’s carbon footprint were the lowest.
Food truck entrepreneurs have several options to reduce the footprints of their meals.
Reducing meat usage and replacing it with vegetables reduces the CO2-eq emissions per food
7

truck meal by 16% with a quart reduction of meat and by 32% with halving the meat. The
reduction varies per meat type used and the meat’s quantity in a specific meal. Replacing half
of the meat with bread and vegetables reduced the carbon footprint with 36%. Replacing beef
and lamb meat with chicken is also an option to reduce the footprints. My analysis showed that
this was 44%.
I analysed the most sold meals of 24 food trucks. Although the best-selling meal of a food
truck could lead to inconsistencies in the research findings, this unit of analysis was selected
because it represented the highest sale of the total food trucks and therefore embodied
representative meals on food truck festivals.
My overall conclusion is that in the gourmet food truck industry in Amsterdam, the
sustainability of meals depends on the ingredients used. Their entrepreneurs’ sourcing practices
do often not differ from the common sourcing practices of consumers. Therefore, the current
food truck industry does not differ from the current players in the urban food supply chain in
Amsterdam. Nevertheless, four food truck entrepreneurs are niche actors. They could serve as
a low carbon alternative to the current food supply chain and could be an example to others.
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Summary in Dutch
Voedselproductie en -consumptie is verantwoordelijk voor één derde van de wereldwijde
uitstoot van broeikasgassen. Opties om deze emissies te verminderen variëren van het
verminderen van het voedsel gerelateerd transport tot het verbeteren van de
voedselproductieomstandigheden. Een van de strategieën om deze emissies te verminderen is
een verschuiving van inkooppraktijken. In steden kan deze verschuiving worden
vergemakkelijkt door de zogenaamde food trucks (restaurants op wielen). Daarom onderzocht
deze masterscriptie de duurzaamheid en lokaliteit van deze food truck industrie in Amsterdam
door de carbon footprint (CO2-voetafdruk) van de gemiddelde maaltijd van een food truck te
berekenen en deze te vergelijken met de voetafdruk van een gemiddelde Nederlandse maaltijd.
Ik beoordeelde in hoeverre kan een maaltijd van de food truck industrie in Amsterdam als een
CO2-arm alternatief dienen voor een gemiddelde Nederlandse maaltijd.
Mijn onderzoeksmethoden omvatten een literatuurstudie, semi-gestructureerde en
gestructureerde interviews met 27 ondernemers in de food truck industrie, een CO2voetafdrukanalyse van de maaltijden op basis van secundaire gegevens en een scenarioanalyse
om mogelijke reducties van de voetafdruk van die maaltijden te identificeren.
Uit de literatuurstudie bleek dat een CO2-voetafdruk van een voedingsproduct het best
benaderd kan worden als een range dan een nauwkeurig getal. Een dergelijke voetafdruk
varieert omdat de omstandigheden waaronder voedselproducten worden geproduceerd variëren.
Deze variëteiten zijn meestal aanwezig in de productiefase van het product vanwege de
verscheidenheid in de biologische en chemische processen op de boerderij. Variëteit in de
transport-, koelings-, consumptie- en afvalverwijderingsfase waren minder aanwezig. De
belangrijkste bijdrage aan de CO2-footprint van voedselproducten was de productiefase. Dit
gold voor alle voedselcategorieën. De impact van de productie van vlees leidde tot een
aanzienlijk hogere footprint dan de impact van de productie van groenten. De hoge
conversieratio van voedsel voor de dieren naar vlees voor consumptie, veroorzaakte dit verschil.
De analyse van de hoofdingrediënten van 24 food truck maaltijden toonde aan dat deze
maaltijden voornamelijk uit groenten (34%), vlees (21%) en brood (18%) bestonden. Andere
voedselcategorieën waren minder aanwezig. De samenstelling van een gemiddelde
Nederlandse maaltijd in vergelijking met de samenstelling van de gemiddelde food truck
maaltijd bevatte meer zuivelproducten. Op basis van de samenstelling van de food truck werden
de maaltijden verdeeld in zes groepen: hamburgers, brood met topping, saté, curry met rijst,
tortilla met topping en andere die niet gemakkelijk in categorieën konden worden ingedeeld.
De meeste maaltijdproducten voor de food trucks werden gekocht bij de groothandel (75%) en
speciaalzaken (18%).
Het semi-gestructureerde en gestructureerde interviews gaven inzicht in de motivatie van
food truck ondernemers bij hun keuzes op het gebied van voedsel, transport, energie en afval.
Hun antwoorden konden in drie verschillende groepen worden ingedeeld: 1. Ondernemers die
het milieu negeren in hun productkeuze. 2. Ondernemers die bepaalde producten duurzamer
kopen, maar niet principieel pleiten voor duurzaamheid bij het kopen van al hun producten. 3.
Ondernemers die hun corebusiness hebben gebaseerd op duurzaam voedsel. Deze laatste groep
bestond uit vier ondernemers die konden worden gezien als nicheactoren in de food truck
industrie; deze food trucks daagden de huidige standaard supply chain-structuur uit.
De geschatte CO2-voetafdruk van de food truck maaltijden varieerde sterk. Deze CO2voetafdrukken lagen tussen 0.9 en 19.3 kg CO2-eq per kg maaltijd. Wanneer gekeken wordt
naar de CO2-voetafdruk van de verschillende voedselcategorieën droeg het vlees zichtbaar het
meest bij (75% van de totale koolstofvoetafdruk). Het eerste geïdentificeerde patroon was
gebaseerd op het soort maaltijden. Vaak is er een versie met een laag CO2-eq uitstoot te vinden
bij vergelijkbare maaltijden. Het tweede patroon combineerde de milieu-motivatie van de food
9

truck ondernemers met de analyse van de CO2-voetafdruk. De food truck ondernemers die deel
uitmaakt van de derde groep (duurzaamheid als corebusiness) waren de food trucks met de
laagste CO2-voetafdruk per maaltijd.
Food truck ondernemers hebben verschillende mogelijkheden om de CO2-voetafdruk van
hun maaltijden te verminderen. Door het gebruik van vlees te verminderen en te vervangen door
groenten daalt de CO2-eq-uitstoot per maaltijd voor voedseltrucks met 16% met het reduceren
van het vleesgebruik met 25% en met 32% met het halveren van het vleesgebruik. De
vermindering varieert per gebruikte vleessoort en de hoeveelheid vlees in een specifieke
maaltijd. Het vervangen van de helft van het vlees door brood en groenten verminderde de CO2voetafdruk met 36%. Het vervangen van rund- en lamsvlees door kip is ook een optie om CO2voetafdruk te verminderen. Mijn analyse toonde aan dat dit 44% was.
Ik analyseerde de meest verkochte maaltijden van 24 food trucks. Hoewel de bestverkochte
maaltijd van een foodtruck tot inconsistenties in de onderzoeksresultaten zou kunnen leiden,
werd deze analyse-eenheid geselecteerd omdat deze de hoogste verkoop van de totale food
trucks vertegenwoordigde en daarom representatieve maaltijden op foodtruckfestivals
belichaamde. Mijn algemene conclusie is dat de duurzaamheid van de food truck maaltijden in
Amsterdam afhankelijk is van de gebruikte ingrediënten. De locaties van inkoop van food truck
ondernemers verschilt vaak niet van de gebruikelijke inkooppraktijken van consumenten.
Daarom verschilt de huidige food truck industrie niet van de huidige spelers in de stedelijke
voedselvoorzieningsketen in Amsterdam. Toch zijn vier ondernemers in de food truck industrie
niche-acteurs. Zij zouden kunnen dienen als een CO2-arm alternatief voor de huidige
voedselvoorzieningsketen in Amsterdam en kunnen een voorbeeld voor anderen zijn.
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1 Introduction
Food production and climate change are highly interlinked. The food chain produces
greenhouse gas (GHG) emissions at all stages in its life cycle; at farming process,
manufacturing, distribution, refrigeration, retailing, food preparation and waste disposal
(Garnett, 2011). The Intergovernmental Panel on Climate Change (IPCC) estimated that
agriculture’s direct impact to the global GHG emission stand at about 10-12% (Smith et al.,
2007) . Including all other stages of food production, this figure rises to 30% of the global GHG
emissions (Bellarby, Foereid, Hastings, & Smith, 2008). Since food production is set to increase
as a result of population growth, the amount of GHG emissions due to food production and
consumption is also expected to rise (Garnett, 2011).
1.1 Urban areas
In 2050 it is expected that the global population has risen to 9.5 billion people and of
those approximately two thirds will live in cities (United Nations, 2014). This creates an
increase of pressure on the GHG emissions of the global food system, mainly due to two
reasons. First, urban dwellers almost never produce their own food but primarily rely on food
produced in rural areas (Cohen & Garrett, 2010; Grewal & Grewal, 2012). This creates transport
from agricultural land to the cities. Transport accounts for around 12% of the food related GHG
emissions (Garnett, 2011). Urban agriculture involves less transport because the food is
produced locally. This kind of food production in cities is present, but does not contribute highly
to the food consumption of those urban citizens (Grewal & Grewal, 2012). Would it be a
substantial part of the urban food supply, this could results in a decrease in the food related
GHG emissions. For instance; if all food in the United Kingdom was produced and consumed
locally, the level of CO2 emissions would be reduced by 22% (Doron, 2005). Secondly, when
people move from rural to urban areas, they tend to increase their animal product consumption
(Delgado, 2003). Animal-based foods are generally the most important contributors to the
environmental impact of food. In the Netherlands animal products account for 40% of the GHG
emissions of food consumption (Temme et al., 2014).
Van Bossum (2017) analysed the total carbon footprint of food consumed in the city of
Amsterdam and saw similar patterns. Dairy and meat make up almost two thirds (62%) of the
total carbon footprint (van Bossum, 2017). This is higher than the average Dutch meal, where
around 60% of the carbon footprint exists of animal-based food products (van de Kamp, Seves,
& Temme, n.d.). In van Bossum’s analysis it is also visible that consumers highly depend on
food produced in rural areas and mostly purchase their food in supermarkets. Only around
0,25% of the total food consumed in Amsterdam comes directly from primary producers (van
Bossum, 2017).
1.2 Different strategies to reduce food carbon foot print
To reduce the urban food consumption’s GHG emissions in Amsterdam, van Bossum
(2017) identified five main strategies. (1) Emissions related to transport could be reduced by
using more fuel-efficient/low-carbon fuel vehicles and shortening distances in the supply chain.
(2) Reducing energy emissions and reducing food waste would also lead to a reduction in the
food related GHG emissions. (3) The third strategy would be to reduce the food waste emissions
by an awareness raising campaign and an investment in resource recovery technology. (4) Most
environmental gain would be obtained with a shift in consumer behaviour to a low carbon diet.
With their food choices consumers determine if a shift to a diet with less meat, more seasonal
products and less food waste can be made possible (Garnett, 2011). Nevertheless changing
consumer behaviour is difficult (Edwards-Jones et al., 2008; Garnett, 2011; van Bossum, 2017).
But as van Bossum (2017) states, this always will be a small group. (5) Therefore she proposes
11

the fifth strategy what is focussed on a shift in sourcing practices. Van Bossum (2017) sees a
key role for niche actors in this strategy. “Innovative niche actors in the food flow (such as
manufacturers, food service enterprises and waste actors) have a very small absolute impact
on the food carbon footprint. However, they play an important role in getting the carbon
footprint on the public agenda, developing and testing innovations, and challenging other
players to keep up.” (van Bossum, 2017, p. 90).
Niche actors play a role in shaping a sustainable food market and challenging market
leaders. Because reducing the food carbon footprint largely depends on a shift of consumer’s
behaviour, low carbon food purchasing decisions will need to be stimulated (van Bossum,
2017). One way niche actors can set themselves apart is with providing low carbon food
options. In this way consumers can make sustainable purchasing decisions made on
understandable information (Edwards-Jones et al., 2008). Therefore Van Bossum (2017)
advices the municipality of Amsterdam to stimulate consumers towards low GHG food
consumption by facilitating them with accessible sustainable food actors.
1.3 Gourmet food trucks
One of these actors in Amsterdam is the gourmet food truck industry. This industry
originates in the United States and developed during the financial crisis in 2007-2008. With the
start of this crisis, businesses in the hospitality industry often had difficulty to stay afloat. People
had less money to spend, and one of the first things they cut out of their expenditures were
restaurant meals. Simultaneously came the housing downturn in the United States, leaving
construction sites without their workers. Traditional lunch trucks that had serviced construction
sites went out of business, creating unemployed chefs and cheap second hand food trucks
(Weber, 2012). These developments created new opportunities for these, often young, chefs.
The abundant food trucks were re-purposed for an innovative cuisine, creating the gourmet food
truck model (Stein, 2008). In this model menus were short, focused on food trends, infusions
of different cuisines and claimed to use fresh food from the area (Esparza, Walker, & Rossman,
2014).
The gourmet food truck model created a new industry in the United States. The industry
went from nonexistence in early 2008 to more than 1400 trucks across the United States in 2014
(Esparza et al., 2014). The gourmet food truck industry in the US is surrounded with the claim
to be sustainable and to only use of local food (for instance Ecopreneurist, n.d.; Paster, 2011;
U.S. Green Building Council Nothern California, n.d.). This sustainability an locality claim is
one of the reasons why in 2015 the municipality of Amsterdam started with a pilot to stimulate
food trucks in the city. They designated 25 places in the city where food trucks could be
exploited and set up a competition to select these trucks. In total 50 food trucks were selected
based on their food (organic and local) and innovative vision. The municipality set up an
rotation structure to accommodate these food trucks over the city, till the summer of 2017. At
the end of the pilot, the project should be evaluated (Gemeente Amsterdam, n.d.).
Even though the municipality of Amsterdam chose this niche actor based on the claim
that they provide sustainable and local food, no research has ever confirmed these claims.
Research around general food trucks has been mostly focussed on immigrants (Bhimji, 2010;
Martin, 2014), tourism (Privitera & Nesci, 2015), urban planning (Newman & Burnett, 2013;
Petersen, 2014), food safety (Apaassongo, Aidoo, & Ohene-Yankyera, 2016) and food
insecurity (Sekar, 2016). Or research has been focussed on the social media communication
between the food truck vendor and their customers (Anenberg & Kung, 2015; Wessel, 2012).
Most studies were executed in the US or other countries with a history of street food, mostly
Asian countries. Studies on the new phenomenon of the gourmet food truck industry are new,
and mostly based on field work and newspaper articles (Esparza et al., 2014).
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1.4 Carbon footprint
Looking at the different strategies to reduce the food carbon footprint of Amsterdam, the
municipality needs to stimulate low carbon niche actors. As seen, the gourmet food truck
industry could serve as such a low carbon niche actor as it claims to provide local and
sustainable food. Nevertheless, no scientific research has been done to support this claim. Here
come thesis comes in. In order to examine the sustainability and locality of the gourmet food
truck, the carbon footprint is chosen as the method of measurement. This thesis is focussed on
the claim of sustainable food provisioning by gourmet food trucks in Amsterdam by calculating
the carbon footprint of their meals and comparing them with an average Dutch meal.
The carbon footprint is a subset of the ecological footprint. Ecological footprint analysis
is an “accounting tool that enables us to estimate the resource consumption and waste
assimilation requirements of a defined human population or economy in terms of a
corresponding productive land area (Wackernagel & Rees, 1996, p. 8). This ecological
footprint is therefore expressed in hectares. Even though the carbon footprint is a subset of the
ecological footprint and is also called a “footprint” (referring to the expression in productive
land area) it is not expressed in hectares. The carbon footprint refers to the amount of GHGs
produced due to human activities for one activity or product, often expressed in kilograms.
These GHGs collectively represent the gases responsible for the greenhouse effect and entail
carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), ozone (O3) and
chlorofluorocarbons (CFCs) (IPCC, 2014). These GHGs have a different global warming
potential; they absorb different amounts of heat. To express all GHGs in one unit, these global
warming potentials are equalized. This equalisation is expressed in CO2-equivalenten, or short
CO2-eq. The carbon footprint is the expression of kilo CO2-eq per kilo product weight. In this
study the product weight will be a meal provided by a food truck.
1.5 Purpose and research questions
This thesis will examine the sustainability and locality of the gourmet food truck industry
in Amsterdam by calculating the carbon footprint of a general meal provided by these trucks
and comparing them to the carbon footprint of an average Dutch meal. After this analysis it will
look at the possibilities for food truck entrepreneurs to reduce this carbon footprint. Therefore
the main research question and sub-research questions of this thesis are:
To what extent serves a meal of the gourmet food truck industry in Amsterdam as a lower
carbon alternative for an average Dutch meal?
1.
2.
3.
4.

Which elements in the food chain are the main contributors to the food carbon footprint?
What are the characteristics of the gourmet food truck meals in Amsterdam?
Which motives are considered by gourmet food truck entrepreneurs with their meals?
What is the estimated carbon footprint of an average meal provided by the gourmet food
truck industry and which aspects contribute to this footprint?
5. What are the options for gourmet food truck entrepreneurs in Amsterdam to reduce the
carbon footprint of their meals?
A schematic representation of the research question and sub-research questions is displayed
in Figure 1.
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1.6 Reading guide
The different chapters of this thesis report are divided according to the sub-research
questions. Before presenting the results of these questions, the research method is presented in
chapter 2 Method. The 3rd chapter (Carbon footprint assessment) goes into the different
contributors that play a role in the food carbon footprint and is based on the first sub-research
question. Chapter 4, Characteristics of the meals of gourmet food trucks focusses on the
different aspects of the food truck meals. It looks at the ingredients used, the transport of the
food products and the energy usage and waste disposal. Motives of gourmet food truck
entrepreneurs, as the title of chapter 5 states goes into detail about the motivations behind the
product choice of the food products. Based on chapter 3, 4 and 5 the carbon footprint is then
calculated. The results of this analysis is presented in chapter 6, Carbon footprint of gourmet
food trucks. In order to look at the options to reduce the impact of the food truck meals, chapter
7 (Options to reduce impact of gourmet food truck meals) presents the results of the scenario
analysis. Followed on these result chapters is the discussion & recommendations for the food
truck entrepreneurs and further research. The last chapter draws the conclusion of this thesis
research.
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Figure 1: Schematic representation of the research questions
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2 Method
This chapter presents the different methods and methodological choices used for
answering the different research questions. Because different approaches will be used to answer
these different research questions, every question will be discussed in this section. Before the
discussion of the different research questions, the theory behind these questions will be
explained. This chapter’s summery is shown in Table 1. The concepts in the table will be
described in this chapter.
Table 1: Overview of research questions, their main methodology and the main sources used

Research question
1. Which elements in the food
chain are the main
contributors to the food
carbon footprint?

Main methodology
- Literature research

Main source of information
- Literature

2. What are the
characteristics of the
gourmet food truck meals
in Amsterdam?

-

Interviews
Categorizing food
truck meals on type
of meals

-

3. Which motives are
considered by gourmet
food truck entrepreneurs
with their meals?

-

Interviews
Categorizing food
truck meals on
motivation of
entrepreneurs
Calculation models
for emissions

-

4. What is the estimated
carbon footprint of an
average meal provided by
the gourmet food truck
industry and which aspects
contribute to this footprint?
5. What are the options for
gourmet food truck
entrepreneurs in
Amsterdam to reduce the
carbon footprint of their
meals?

-

-

-

-

Scenario analysis

-

Interviews with food
truck entrepreneurs
Literature (RQ1)
Interviews with food
truck entrepreneurs
Literature (RQ1)

Calculations of data in kg
gourmet food trucks
(RQ2)
LCA data (de Valk,
Hollander, & Zijp, 2016)

Categorization of type of
meals (RQ2)
Categorization of
considerations of
entrepreneurs (RQ3)
Calculations of emissions
gourmet food trucks
(RQ4)

2.1 Life cycle assessment
This research has used the carbon footprint calculation method. The carbon footprint is
a similar method to the Life Cycle Assessment (LCA). An LCA is a method for mapping the
influence of products and product processes on the environment (de Valk et al., 2016). This
impact on the environment can be the emission of greenhouse gasses, acidification of the soil
and/or water depletion. In the case of the carbon footprint, the impact on the environment will
be the CO2-equivalent emissions of food products.

16

As described by Roy et al. (2009) the purpose of a LCA can be: “(1) the comparison of
alternative products, processes or services; (2) comparison of alternative life cycles for a
certain product or service; (3) identification of parts of the life cycle where the greatest
improvements can be made.” (Roy et al., 2009, p. 2).
Because the LCA method is often used by businesses, the method has an ISO
standardisation. The ISO (International Organisation for Standardisation) is a worldwide
federation of national standards bodies and sets the norms for certain processes. They created
the LCA framework existing of four steps (Garnett, 2008). The first step is the goal and scope
definition of the research. It determines the description of the researched system and provides
the boundaries and functional unit of the research. The functional unit enables the different
products that are analysed to be compared to each other. System boundaries are set to determine
what is taken into account in the analysis and what not. Therefore the system boundaries
influence the results. Time and/or data constrains can often cause restrictions in the life cycle
assessment of a product.

Figure 2: Life cycle assessment framework

The second step in the life cycle assessment framework is the inventory analysis, also
known as a life cycle inventory (LCI). “The LCI (…) is a methodology for estimating the
consumption of resources and the quantities of waste flows and emissions caused by or
otherwise attributable to a product’s life cycle.” (Rebitzer et al., 2014, p. 704). The LCI is
followed by the life cycle impact assessment, where the significance of potential environmental
impacts based on the LCI will be evaluated. Throughout the whole process it is important to
check these three steps and interpret them. This interpretation is also the presentation of results
in order to draw conclusions (Rebitzer et al., 2014). The steps of the LCA are presented in
Figure 2.
The difference between a LCA and the carbon footprint is that the LCA looks at different
environmental impacts as the carbon footprint only looks at CO2-eq emissions throughout the
life cycle. Consequently the LCA method is a multi-criteria analysis where multiple criteria are
taken into account, and the carbon footprint is mono-criteria analysis. Nevertheless, the carbon
footprint method follows the same steps. Therefore the four different steps are presented.

17

2.1.1

Goal

The overall goal of this research was to gather data (literature and own interview results)
and use it to calculate the carbon footprint of different gourmet food truck meals. These results
were compared to the results of the research of de Valk et al. (2016), who did research on the
carbon footprint of an average Dutch meal. The reason to conduct this study was to look at the
possibility of gourmet food truck meals to serve as a lower carbon alternative to the average
Dutch meal. This research was focussed on the first and the third purpose of a LCA, as described
earlier by Roy et al. (2009). It compares the carbon footprint of an average food truck meal to
that of an average Dutch meal (purpose 1). The answer of the last research question is the result
of the identification of parts of the life cycle where the greatest improvements can be made
(purpose 3).
Secondly, the food truck entrepreneurs’ motives concerning the environment were
looked at. In this way the results of the carbon footprint assessment were placed into their
context. It also gave context to the intended application of the carbon footprint results. To lower
the carbon footprint of the gourmet food truck meals, the entrepreneurs needed to be on board.
Therefore it was necessary to take their view into account. The results of this study were
communicated with those entrepreneurs by inviting them for a presentation of the results (7th
December 2017, Amsterdam). This thesis report was also send to them, including a Dutch
summary.
2.1.2

Scope

All LCA studies have a different definition of the system studied. In order to use the
information other LCA studies present it is necessary to use the same functional unit, system
boundaries, unit of measurement and other assumptions (Williams, 2009).
2.1.2.1

Unit of measurement

The impact category used for this study was climate change. This impact category refers
to the global warming caused by human activity via the emission of greenhouse gasses (GHG).
As a unit of measurement for climate change the amount of emitted CO2-equivalents during the
life cycle of a product was used (mid-point impact) (Wiedmann & Minx, 2007). CO2equivalents collectively represent the gases responsible for the greenhouse effect and entail
carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), ozone (O3) and
chlorofluorocarbons (CFCs)(IPCC, 2014). These GHGs have a different global warming
potential; they absorb different amounts of heat. To express all GHGs in one unit, these global
warming potentials were equalized according to the results of IPCC (2014) (de Valk et al.,
2016). This equalisation was expressed in CO2-equivalenten, short CO2-eq.
2.1.2.2

Functional unit

The functional unit is a reference unit to which the inventory data are normalized. The
definition depends on the environmental impact category and goal of the investigation and is
often based on the mass of the product studied (Roy et al., 2009). The dominant life cycle
assessment approach for food is to measure the kg of CO2-equivalent emitted per 1 kilogram of
livestock product obtained (Garnett, 2011). In the case of this study this functional unit was
also used, but then the kg of CO2-equivalent emitted per 1 kilogram of meal. The problem that
arose with this is that this study aimed to compare the results of average gourmet food truck
meal with an average Dutch meal and most meals do not exist of a 1 kilogram portion. It was
therefore also important to identify the amount of product consumed in grams per meal (product
grams/meal) and to identify the total weight of the meals provided (grams/meal).
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The functional unit of 1 kilogram of meal is chosen because of the reference data that
was used. The carbon footprint of the gourmet food truck meal was be based on the results of
de Valk, Hollander and Zijp (2016), Clune, Crossin and Verghese (2017) and several other
studies. The functional unit used in these study is 1 kilogram of food product (Clune, Crossin,
& Verghese, 2017; de Valk et al., 2016; Fantozzi, Bartocci, D’Alessandro, Testarmata, &
Fantozzi, 2015; Hetherington, McManus, & Gray, 2012; Klenk, Landquist, & Ruiz de Imaña,
2012; Meyhoff Fry, Joyce, & Aumônier, 2012; Rinaldi, Barbanera, & Lascaro, 2014; Röös,
Sundberg, & Hansson, 2011; Rugani, Vázquez-Rowe, Benedetto, & Benetto, 2013).
2.1.2.3

Boundary conditions

Before food ends on the
plate, it goes through the
different facets of the supply
Agricultural imputs
chain. As identified by Garnett
(feed, fertiliser,
Agriculture
(2008) these facets are the
pesticides)
agricultural stage, packaging
stage, transportation
and
Food processing/
Packaging
preservation
stage,
food
manufacturing
(packaging imputs)
consumption and eventual
disposal stage (see Figure 3).
Still the image is a simplified
Distribution centre
version of reality; every food
product has a different supply
chain and could have an
addition or reduction of the
Catering
Retail
stages presented. These stages
all have a different impact on
the CO2-eq of the food
Home food
produced.
Between
the
Food storage,
storage, cooking
cooking etc.
different
stages
transport
takes
etc.
place. When decisions are
taken to improve a part of the
supply chain it may have
Consumption
negative influence on the CO2eq emissions of another stage.
It is therefore important to
examine the food supply chain
Waste disposal
as a whole (Garnett, 2008).
Because the data of de
Transport stages
Valk et al. (2016) was used as
reference data and functioned
Figure 3: Simplified diagram of life cycle stages in the supply chain of
as the basis of this research, the
food (adapted from Garnett, 2008)
boundary conditions of this
researched have been used. De Valk et al. (2016) identified the same kind of phases in the Dutch
food chain. On the basis of the food chain they identified the CO2-eq emitting components in
the different phases. This is visible in Figure 4. As can be seen in this figure, the total carbon
footprint calculation involves many factors of the life cycle of food products. Both direct and
indirect impacts are involved.
Next to the different phases as cultivation, distribution centre and transport, de Valk et
al. (2016) also took the supply chain and End of Life (EoL) processes into account. These
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processes do not have a direct connection to the food produced, but are necessary parts of the
complete supply chain. For instance the production of packaging material of the food product.
Between the different stages the food product needs to be transported. To protect the food it is
often put in (plastic) packaging material. The food supply chain of de Valk et al. (2016) takes
the CO2-eq emissions that are emitted during the production of these packaging material into
account. End of life processes have to do with the processing of waste.
Even though this seems as a complete approach, few processes are not involved in this
life cycle assessment research. As described by de Valk et al. (2016) and translated to English,
these processes are not involved:
- Seasonality. This aspect has not been taken into account because this required high
levels of structure and detail of the life cycle inventory.
- Crop rotation. The effect of leaving crop rotation out of the calculations were believed
to be minimal. The most important aspect of crop rotation is the use of animal manure
for improving soil fertility. This aspect was included in the fertilization process method.
- Toxicity impact categories. The production and use of pesticides were not modelled
because of the lack of sufficient quality research.
- Quality levels of fruit. No distinction was made between fruit of different quality levels.
- Category 1 & 2 material and waste. These kind of materials are released during the
slaughtering process. No economic value is assigned to the product and therefore no
environmental impact. Currently there are discussions if the processing of these
materials for energy production must be counted as avoided emissions.
- Change in albedo. Land use change can lead to changes in the albedo effect. This has a
significant influence in terms of greenhouse gas emissions. This effect is typically not
included in agricultural LCA studies.
- Consumption mix. There was no national data of the countries of origin of the fruit sold
in the Netherlands. The fruit supply on the market was therefore based on domestic
production and imports. Export was left out of the calculations.
- Regionalisation. Characterization of impact categories with a local effect, such as
acidification, were not included in the impact assessment. This was only possible when
it was added to the life cycle impact assessment method.
- Data variety. Using different data sources for uncertainty testing was not possible
because of the limited supply of research (de Valk et al., 2016, p. 54).
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Figure 4: The boundary conditions of de Valk et al (2016) (figure from de Valk et al., 2016)
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2.2 Transition theory
The transition theory is used
as a tool to analyse social change in
Landscape
a system. With the term transitions
Macro level developments
the processes of change with a
as globilisation and climate
change
recognizable pattern through time
and space is meant. This transition
theory assumes that every social
Regime
system has a stable power and a
Meso level. The
dominant regime. This regime,
standard supply
chain structure
what is indicated with the meso
level (see Figure 5), puts all means
in place to maintain this status quo.
Niches
But the niches try to exert
Micro level
influence and change the regime.
developments
as food trucks
Niches are radical, innovative
cultures and structures. When
regimes are detached from its
people and its environment, it is Figure 5: Multi-level perspective (adapted from Geels & Kemp,
more prone to innovation and 2000)
pulses from the niches. This happens when developments in de landscape put pressure on the
existing regime, creating the “windows of opportunities” for the niches to break through. The
landscape, located at the macro level, are a set of deep structural/long term trends. The
landscape is all that is beyond the influence of the niches and the regime (Geels, 2002). When
niches challenge the regime for a certain period, it may lead to a transition to a new regime with
other power relations.
In the case of the global food system, the social-technical regimes are constructed as a
result of the food paradigms in the landscape. This means that the regime mainly consists of the
standard supply chain structure, resulting from the dynamics in the markets, infrastructure,
industrial networks, techno-scientific knowledge and other facets of the regime. This standard
supply chain (production, processing, manufacturing, distribution, retail, consumption, waste
disposal) has been explained in the Boundary conditions (page 19) and displayed in Figure 4
(page 21).
The supply chain is being challenged from different landscape developments as
globalisation and climate change. Therefore different windows of opportunities for a more
sustainable food supply chain are created where niches could act upon. How niche actors give
substance to these developments, differs per niche actor. This development is presented in
Figure 5.
The transition theory has been used to analyse the supply chain processes of the gourmet
food trucks in Amsterdam. It functioned as a tool to identify if the these supply chain processes
are different from the current regime. And when they are different, in what way they are acting
upon the windows of opportunities of the food supply chain. This resulted in the identification
of the food trucks that can be seen as niche actors.
2.3 Research question 1: Elements in the food chain
Sub-research question one was: Which elements in the food chain are the main
contributors to the food carbon footprint?. Results of carbon footprint studies on food
frequently vary. Biological processes are difficult to control and model and therefore have an
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influence on the carbon footprint results (Röös & Nylinder, 2013). In order to execute a LCA
of the CO2-equivalent emissions of the meals of food trucks in Amsterdam, it was essential to
identify the key contributors to the total carbon footprint of different food products.
To be able to identify key contributors to the carbon footprint, a literature review was
done. This literature review was done on the basis of the food supply chain as explained on
page 19. To answer this research question, the different steps in this supply chain were looked
into in detail. The different factors that influence the overall carbon footprint were explained.
This literature review has also indicated the focus of research questions two and four.
2.4 Research question 2: Characteristics
Sub-research question two: What are the characteristics of the gourmet food truck meals
in Amsterdam? In order to answer this research question, information had to be gathered from
the gourmet food truck entrepreneurs about their meals. A structured interview was chosen as
the most suiting method to gather information. Firstly because a structured interview reduced
the variety between the interviews to a minimum. Secondly because the results of the interviews
could be more easily compared.
Before approaching the food trucks, a selection of the food trucks that could participate
was made. This is explained in the first part. The second part goes more into depth about the
questions the gourmet food truck entrepreneurs were asked.
2.4.1

Sampling

With the aim of getting a complete image of the gourmet food truck industry and their
carbon footprint, interviews with the different gourmet food truck entrepreneurs in Amsterdam
were executed. To select the gourmet food trucks that could participate in these structured
interviews, two festivals were looked at. These were the Vrije Westen Festival (5 May 2017)
and the Rollende Keukens Festival (24 till 28 May 2017) in Amsterdam. Both festivals
accommodated gourmet food trucks, but with the Vrije Westen Festival the main focus was on
music as the Rollende Keukens Festival was on food. On the Vrije Westen Festival eleven
gourmet food trucks were located. On the Rollende Keukens Festival 111 gourmet food trucks
were selling their meals. The list of present food trucks on the Rollende Keukens is visible in
Appendix. Food trucks on the Rollende Keukens Festival (page 85).
To create a sample of the gourmet food trucks that could participate, the internet was
searched to indicate what type of food truck it was. As described in the problem statement of
this study, the goal is to eventually compare the results of this study with the CO2-eq results of
an average Dutch meal. Food trucks often offer other products than meals, such as ice cream,
sweets, coffee etc. Therefore a selection was made. In the case of the Vrije Westen Festival, all
gourmet food trucks met the requirement of offering a meal. At the Rollende Keukens Festival
this was not the case; the selection that was made is described in Appendix. Food trucks on the
Rollende Keukens Festival (page 85).
Beforehand all gourmet food truck entrepreneurs that met the requirements were
approached by email to ask to participate in a structured interview. Some replayed to make an
appointment, other food truck entrepreneurs emailed to decline the offer. On the 5 May, 24 May
and 26 May the two festivals were visited and the food truck entrepreneurs were approached.
They were asked to donate the highest selling meal of their menu. Secondly they were asked
questions about their consideration of the environment and what actions they took with their
business to prevent damaging the environment. If there was no time to do this structured
interview on the festival, the entrepreneurs were called back a few days after the festival.
In total 27 food trucks had donated their meal, but unfortunately three food trucks could
not be reached by phone afterwards to answer the interview questions. Therefore those three
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food trucks are not taken into account in this research. Thus the total sample for the structured
interviews consists of 24 gourmet food trucks.
2.4.2

Subjects structured interviews

The structured interviews consisted of three parts; the indication of the different food
products used in the meal and in which quantity, the description of the menu and the amount
of meals sold on one day and the means of transport of the products used and the food truck.
2.4.2.1

Food products & food categories

All 24 food trucks that participated in the short survey were asked to donate the most
sold meal of their menu. On a scale all different ingredients were weighted (in grams). With
sauces as Bolognese sauce etc. the sauce as a whole was weighed.
The food truck entrepreneurs were asked more details about the different food products
they had used. These questions were focussed on five different topics: location of buying,
transport, organic food, seasonal food and special details. The choice to ask these details about
the food products was based on the results of research question 1.
The location of buying was described by the food truck entrepreneur, and was often a
certain wholesale, specialty store or supermarket. The way of transport was the kind if vehicle
used from the location of buying to the location of storage. Transport also included the kind of
vehicle of the food truck itself and the amount of kilometres driven to the festival. Every food
product was also identified as non-organic or organic. Furthermore the entrepreneur was asked
if they bought the product in certain seasons. If the entrepreneur had other (environmental)
considerations for choosing that product, these details were described in the last question about
the food product.
Subsequently, the different food products were categorised according to the
categorization of de Valk et al. (2016). They analysed 168 Dutch food products on their
environmental impacts. They categorized those 168 products into six different food groups;
vegetables, fruits, dairy, meat, bread and fish products (de Valk et al., 2016). Based on this
categorization, the food products used by the food trucks were grouped. Thirty-five products
could not be categorized on the basis of de Valk et al. (2016) and were therefore placed in the
group “other”. Products in this group include oil, mayonnaise, sugar and rice.
2.4.2.2

Menu & meals sold

The food truck entrepreneurs had to indicate how much of their most sold meal they had
sold during the Vrije Westen Festival or the Rollende Keukens. They also gave their amount of
items on their menu, and if there were vegetarian, vegan or meat/fish based.
To estimate the total number of meals sold on one day of one food truck, the number of
menu items was taken into account as well as the amount of most sold meals. The second menu
item was estimated on 80% sale of that of the most sold meal, the second one was estimated on
60% sale, the third on 40% sale, the fourth on 20% sale, the fifth on 10% sale and six and above
on 5% sale of the most sold meal. These percentages were based on conversations with the food
truck entrepreneurs. The table in Appendix. Menu items and amount of meals sold per food
truck (page 88) shows the calculation. The number presented in bold is the amount of meals
sold for the most popular item on the menu. On the third page of this appendix the numbers are
summed up and present to total estimated meals sold per food truck.
2.4.2.3

Transport

The transport questions asked in the structured interviews were focussed on the aim to
get more insight in the gourmet food trucks’ food supply chain. Therefore the questions were
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concentrating on two components of the food supply chain; the location the food was bought at
and the transport of the food truck itself to the festival where the meals were sold.
The first focus of transport was used to get insight in the location of buying of the food
product used. This information would illustrate the most commonly used buying locations.
Buying locations could be at the farm level, distribution level and retail level. The transport
included by truck, car, van and by bike.
The second focus was on the transport from the storage location to the festival.
Therefore the food truck entrepreneurs were asked about the amount of kilometres driven to the
concerning festival, how high the consumption of their vehicle was (1 on …) and which kind
of fuel they had used. They were also asked about what kind of vehicle it was, because some
food trucks were not trucks but caravans pulled by a passenger car. Those questions were pieces
of information needed for the calculation of the carbon footprint.
Food trucks O1 to O4, C1, T1 and S1 were not asked these transport questions; these
questions were added to the structured interviews after visiting the Vrije Westen Festival.
During this festival it became clear that there was a diversity in the food trucks and their
transport. Therefore the transport of the food truck itself was added to the analysis.
2.5 Research question 3: Motives
Sub-research question three: Which motives are considered by gourmet food truck
entrepreneurs with their meals? In order to answer this research question, in depth information
had to be gathered about the environmental motives of food truck entrepreneurs with running
their food truck business. A semi-structured in-depth interview was chosen as the most suiting
method to gather this information. With this method the underlying decisions that food truck
entrepreneurs make about their business was made more clear. This method also did not suggest
the answer to the respondent, making it easier for them to explain their own view.
Before approaching the food trucks, a selection of the food trucks that could
participate was made. This is explained in the first part. The second part goes more into depth
about the themes the semi-structured in-depth interviews touched upon.
2.5.1

Sampling

Three semi-structured interviews were conducted with food truck entrepreneurs. The
gourmet food truck entrepreneurs selected for these interviews were part of the food truck pilot
of the municipality of Amsterdam. Piersma (2015) published a list of 38 food trucks that were
a part of this pilot.
Of these 38 food trucks a selection was made. This selection was made on the same
criteria as the structured interviews; the ones that did not offer a meal were left out of the
sample. Three food trucks did not comply to this requirement.
Of the 35 food truck left, a second selection was made. Because of diverse reasons the
food trucks could not be part of this research. Gourmet food trucks were unfindable in the
Chamber of Commerce (Kamer van Koophandel), Facebook or the internet in general or else
filed bankruptcy (see Appendix. Food trucks in the pilot of the Municipality of Amsterdam, page
91). This left 26 food trucks.
All 26 food trucks entrepreneurs were approached by email. Only one food truck replied.
Therefore all food truck entrepreneurs were called a week later to ask if they were willing to
participate in an in-depth interview. Two entrepreneurs agreed to participate after this call.
2.5.2

Themes semi-structured interviews

The three food truck entrepreneurs were asked in-depth questions on three subjects: the
history of origin of their food truck, their product choice, energy usage, waste management and
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motivation on sustainability. The interviews took about one hour and were held in the
Amsterdam Institute of Advanced Metropolitan Solutions in Amsterdam.
Every theme had several conversation subjects. With these conversation subject the
questions that needed to be asked were indicated. In this way the interviews were structured.
The theme list is visible in Appendix. Theme list for semi-structured interviews (page 93).
2.6 Research question 4: Carbon footprint
Sub-research question four: What is the estimated carbon footprint of an average meal
provided by the gourmet food truck industry and which aspects contribute most to this
footprint? This question was answered by doing a LCA. This LCA was based on the
information gathered in the structured interviews and secondary carbon footprint data. This was
the most suiting method for answering this question considering time and available data.
In order to execute the assessment, certain decisions have been made. These decisions
will be described in this section.
2.6.1

Carbon footprint of food calculation

Identifying the amount of CO2-eq emitted by the different food products used, different
steps had to be taken. The process of identifying each food product with their corresponding
CO2-eq emission consisted of six different rounds. This process is explained into detail in this
section.
- Round 1. To identify the carbon emissions of the different food products, the CO2equivalent of them needed to be classified. During the first round, the products that were
in accordance to the research of de Valk et al. (2016) were given their amount of carbon
emissions per kg of food product.
- Round 2. The second round of labelling the food products, similar food products to the
first round were given the same carbon footprint emissions. For example spring onions
were seen as “normal” onions as by de Valk et al. (2016), and therefore given the same
emission factor. This was also done for brioche bread (seen as white bread), broad beans
(seen as beans) and curry sausage (seen as pork bratwurst).
- Round 3. Because the 168 products analysed by de Valk et al. (2016) were not complete
enough to analyse the products used by the food truck entrepreneurs, a second carbon
footprint source for these products has been used. This is the research of Clune et al.
(2017). In their systematic review of greenhouse gas emissions for different fresh food
categories, they analysed in total 369 published studies on the carbon footprint. They
came with a list of 168 varieties of fresh products and their greenhouse gas emissions,
and applied the same system boundaries for all those products (Clune et al., 2017).
De Valk et al. (2016) and Clune et al. (2017) do not have the same system boundaries.
The boundaries of de Valk et al. (2016) go from cradle to plate, while the system
boundary of Clune et al. (2017) goes from cradle to regional distribution centre.
Therefore the retail sale and transport, consumer transport, storage and cooking are not
taken into account (see Figure 4 on page 21). These different system boundaries are
noticeable with the same products that both de Valk et al. (2016) and Clune et al. (2017)
have analysed; the carbon footprint of Clune et al. (2017) is generally lower.
To overcome this problem, the values of the carbon footprint of the 168 products of de
Valk et al. (2016) were compared to the values of Clune et al. (2017) for the same
products. The differences between products varied, and therefore the average value of
difference in a food group was calculated. This value was later on added to the products
of Clune at al. (2017) that was not a part of de Valk et al. (2016) research. In this way
the difference in the system boundaries of the two studies has been tried to overcome.
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In practise it means that for all fruit products of Clune et al. (2017) 0.488 CO2-eq/kg
will be added. For vegetables this was 0.150 CO2-eq/kg, for dairy 0.661 CO2-eq, for
meat 6.336 and for fish 2.755 CO2-eq/kg have been added to the value of Clune et al.
(2017). The value for meat was established in a different way than the other categories,
because the differences between the values of the two studies for beef steak, bovine
flaps and lamb was exceptionally high. Therefore these three products were not taken
into account when calculating the difference between Clune et al. (2017) and de Valk et
al. (2016) for the category meat.
In the third round of identifying the carbon footprint of the different ingredients used,
the values of Clune et al. (2017) plus the added average value for the difference in
system boundaries were applied to a few products. This is visible in Appendix.
Difference in values de Valk et al. (2016) and Clune et al. (2017) (page 94). These
products included duck, rice and cabbage.
Round 4. The fourth round included more generalized identification of the carbon
footprint to food products, based on the data available by Clune et al. (2017). For
instance: the carbon footprint of mustard seeds was available, but mustard as a sauce
was used in one of the meals. Nonetheless the carbon footprint of mustard seeds was
used for this ingredient. This also meant that products with the main ingredient of soy
beans such as soy sauce or hoisin sauce were seen as soy milk.
Round 5. After this fourth round of applying carbon footprints to food products, there
were still products left that had no carbon footprint assigned to them. Products that were
put in a certain food group were therefore given the average CO2-eq emissions of that
certain group. The average was based on the data of de Valk et al. (2016). This was for
instance the case for the coquille, bean sprouts and tortilla wraps.
Round 6. These five rounds of applying the carbon footprint, left the analysis with 7
products that had not carbon footprint assigned to them. Therefore these products were
searched for in the scientific literature to be able to identify their carbon emissions. This
was for mayonnaise (Hetherington et al., 2012), olive oil (Rinaldi et al., 2014), pasta
(Röös et al., 2011), red wine (Rugani et al., 2013), seaweed (Meyhoff Fry et al., 2012),
sugar (Klenk et al., 2012) and truffle sauce (Fantozzi et al., 2015). Many of these
products did have a different system boundary. With these values nothing was added to
compensate that.
2.6.1.1

Adjustments because of results

The previously described calculation of the carbon footprint of food products fit most
of the products used by the food truck entrepreneurs. Nevertheless, there were some exceptions
to this rule. Therefore minor adjustments were made to the estimated carbon footprint two
gourmet food truck meals.
Food truck O3 received an increase of 0.3 kg of CO2-eq/kg of product for their organic
pork sausage, based on the results of Tuomisto et al. (2012). Food truck H2 received an
reduction for the organic oil they used in their meal of 0.1 kg of CO2-eq/kg of product, based
on the same study. Both the increase and decrease of the carbon footprint of the product did not
have a big impact on the overall carbon footprint of those food products. The total carbon
footprint of the oil stayed at 0.094 kg/CO2-eq and that of the organic pork sausage increased
with 171 grams of CO2-eq.
The meal that stands out in the carbon footprint calculations was that of food truck B2.
This food truck used already disposed bread by a bakery to make their grilled sandwiches.
Because the production of this bread emits greenhouse gasses, it would have been scientific
inaccurate to leave these out of the carbon footprint. The carbon footprint of the bread were
therefore taken into account into the calculations.
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In some figures the value of -1 CO2-eq/kg of meal is visible (for instance Figure 21 and
Figure 25), and was the result of the use of seaweed of food truck B1. Seaweed had a negative
carbon footprint. Therefore the usage of this product slightly compensated the rest of the meal,
and because this was the only product used in the “other” food category it is projected below
zero.
2.6.2

Carbon footprint of transport calculation

As explained in Boundary conditions on page 19, the system boundaries for this study
were based on de Valk et al. (2016). However, their analysis was focussed on food for
consuming at home and their system boundaries were based on this. In the case of the gourmet
food trucks, there is a step added in the food supply chain before it reaches the consumer.
Therefore the system boundaries are extended with this addition. In Figure 6 on page 31 this is
visible in orange. This figure is based on Figure 4 of de Valk et al. (2016) on page 21.
Adding a step to the food supply chain also has an influence on the carbon footprint
calculation. To take the transport of the food truck into account, the emissions of this transport
had to be calculated. The information gathered for this calculation came from the structured
interviews.
To determine the kg of CO2-eq emissions of transport, the amount of litres of fuel their
food truck used was estimated using the amount of kilometres and the consumption. The food
trucks were using diesel, gasoline or hybrid. The amount of CO2-eq emissions per litre were
based on the results of Stichting Klimaatvriendelijk Aanbesteden & Ondernemen, Duurzame
Logistiek Connekt and Stimular (Stichting Klimaatvriendelijk Aanbesteden & Ondernemen,
Duurzame Logistiek Connekt, & Stimular, 2011). Their results demonstrate that diesel has an
emission of 2780 gram CO2-eq per kilometre, gasoline of 2780 gram CO2-eq/km and a hybrid
car 215 gram CO2-eq/km. In these result the detouring, the unloading and the transport from
and to the destination is included.
𝐶𝑂2 − 𝑒𝑞 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑝𝑒𝑟 𝑓𝑜𝑜𝑑 𝑡𝑟𝑢𝑐𝑘 =
(𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑒𝑟𝑠 𝑑𝑟𝑖𝑣𝑒𝑛 ∗ 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛) ∗ 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑙𝑖𝑡𝑒𝑟 𝑜𝑓 𝑓𝑢𝑒𝑙

Because food trucks O1 to O4, C1, T1 and S1 did not provide their information about
transport, the average emissions of the food truck transport were taken. For the other food trucks
that were missing a value (food truck O5, H1, T4, C2 and H3 missing the consumption)(food
truck B5 and T4 were missing the kind of fuel), the averages of those categories were taken.
𝐶𝑂2 − 𝑒𝑞 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡 𝑝𝑒𝑟 𝑚𝑒𝑎𝑙 =
(𝑘𝑖𝑙𝑜𝑚𝑒𝑡𝑒𝑟𝑠 𝑑𝑟𝑖𝑣𝑒𝑛 ∗ 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛) ∗ 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑙𝑖𝑡𝑒𝑟 𝑜𝑓 𝑓𝑢𝑒𝑙
𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑚𝑒𝑎𝑙𝑠 𝑠𝑜𝑙𝑑

To calculate the carbon emissions of transport per food truck, the CO2-eq emissions of
the food truck were divided by the amount of meals sold. The amount of meals sold was an
estimation, as described in Menu & meals sold (page 24).
2.6.2.1

Adjustments because of results

Based on the supply chain of the food products used in the food truck meals, two food
truck meals stand out from the rest. The products used by food truck O2, the potatoes, sunflower
oil and mayonnaise, skipped a part of the conventional supply chain. Their products were
bought at the farm and directly transported to their own process facility. This means that a part
of the transport was passed over, and the products had probably less CO2-eq emissions due to
this. Therefore their products had a decrease of 0.001 kg of CO2-eq, in accordance to the results
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of de Valk et al. (2016). The overall carbon footprint of the food truck meal decreased with one
gram because of this adjustment.
2.6.3

Carbon footprint of energy

In the in-depth semi-structured interviews the entrepreneurs were also asked about the
energy usage of the food truck. Food trucks use (multiple) fridges, cooking equipment, light
etc.
The energy usage was not taken into account with calculating the carbon footprint of
the food truck meal. The decision to do this is based on the problem of double counting. The
data of de Valk et al. (2016) takes the energy usage in the whole supply chain into account. This
includes the energy usage to preserve/refrigerate and cook the food (see Figure 4). To prevent
counting the energy usage twice, the energy usage of the food truck will not be taken into
account.
2.6.4

Carbon footprint of waste

In de Valk et al. (2016) the waste management is taken into account with the end of life
processes. This has an influence on the overall carbon footprint of the food. Therefore the food
truck entrepreneurs were asked about the processing of their waste.
Food truck entrepreneurs did not know what happened with the waste they produced at
the festivals. The (food) waste was taken care of by the organisation of the festival. Because it
is not clear what happens to the waste, it was not taken into account in this carbon footprint
calculation. Therefore we assume that the waste management has the same carbon footprint as
it would have in de Valk et al. (2016).
Secondly, the food trucks often use (biodegradable) cutlery and plates. Because the
usage of cutlery and plates is already taken into account in the calculations of de Valk et al. as
the food preparation material (see Figure 4), the carbon footprint of usage of the disposables
used by the food trucks is seen as the same.
2.7 Research question 5: Options to reduce
Sub-research question five: What are the options for gourmet food truck entrepreneurs
in Amsterdam to reduce the carbon footprint of their meals? To identify which options food
truck entrepreneurs had to reduce the carbon footprint of their meals, four scenarios have been
used. These scenarios calculated the reduction or increase of certain product groups in the meal.
The calculations per scenario will be discussed in this section.
2.7.1

Scenario 1 & 2: Replacing meat with vegetables

Scenario one looked at the reduction of meat by 25% and increase of vegetables by 25%.
Scenario two did the same, but with a reduction of 50% of the meat used and an increase of the
weight of vegetables with 50%.
The calculation was executed on the weight of the meat or vegetable product. In other
words; when 100 grams of chicken was used, in scenario one it was 75 grams and when 200
grams of iceberg salad was used in the calculation of the carbon footprint is became 250 grams.
This means that the weight of the meat was not directly replaced by the same amount of
vegetables. With the new weight of the food product, the carbon footprint was recalculated.
2.7.1

Scenario 3: Replacing meat with vegetables & bread

Scenario three looked at the reduction of meat with 25% and the increase of vegetables
with 25% and bread of 25%. Again the calculation was based on the weight of the meat,
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vegetable or bread product. With the new weight of the food product, the carbon footprint was
recalculated.
2.7.2

Scenario 4: Replacing high carbon meat with chicken

Scenario four looked at the replacement of high carbon meat types with chicken meat.
Chicken meat had a carbon footprint of 11.9 kg CO2-eq per kilogram of product. The meat
products with a higher footprint of 11.9 kg CO2-eq per kilogram were replaced by this number.
With the new carbon footprint of the meat product the total carbon footprint of the meal was
recalculated.
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3 Carbon footprint assessment
The carbon footprint is often expressed in one number. Nevertheless there are many
factors influencing the carbon footprint. The definition of the carbon footprint, the
methodological approaches, boundary conditions, assumptions and the quality of the data
obtained create diversity in the carbon footprint calculations (Roy et al., 2009; Xu, Sun, Zeng,
Liu, & Pu, 2015). Moreover, also soil type, the way of transport from farmer to distribution
centre and/or the efficiency of the refrigerator create diversity in the outcomes (Garnett, 2008).
This variability is an inherent property of a food system, and, unlike data uncertainty, it cannot
be reduced by more accurate modelling of the system or collection of the data (Röös, Sundberg,
& Hansson, 2010).
Even though the carbon footprint results are often expressed in one number, they are
more likely to be a range based on the average production conditions in the supply chain. This
can be illustrated by the carbon footprint calculations of de Valk et al. (2016). Among other
products they analysed strawberries at the Dutch market. They saw a mix of strawberries
produced in greenhouses (heated and protected) and strawberries that were produced outdoors.
The way of producing came across as crucial to the overall environmental impact of the berries.
The production in a greenhouse resulted in a carbon footprint around 70% higher. Nevertheless,
in the table that was used to show the overall results, the average of the two production methods
was taken. By taking the average of the two production methods, the overall carbon footprint
of strawberries can be expressed in one number. In order to use the secondary data by different
carbon footprint studies for this research, it is important to examine which varieties exist.
Next to these varieties, the calculation of the carbon footprint should indicate the main
GHG emissions in that phase of the supply chain. In order to look at the carbon footprint of the
meals of food trucks in Amsterdam, it is important know the key emission factors in the supply
chain. A better understanding of the CO2-eq emission in the supply of food will help the carbon
footprint analysis.
This carbon footprint assessment will look at the different phases in the supply chain;
primary production, transport, refrigeration, consumption and waste. The processing,
manufacturing, distribution and retail phase covered together in the transport and refrigeration
sub-sections because of those two processes are the main processes in these phases. Covering
the processing, manufacturing, distribution and retail separately would lead to overlap and
repetition.
3.1 Primary production
The primary production is the phase at the farm. The input for this phase depends on the
kind of primary production; crops or livestock. For the agricultural the inputs are based on the
kind of crops, but are mostly the fertiliser, pesticides, seed production etc. In case of livestock,
the production of feed is also involved in the carbon footprint of this part of the supply chain
(Garnett, 2008).
3.1.1

Varieties in the carbon footprint

At the farm level the production factor could influence the environmental impact,
creating varieties from farm to farm. Emissions of CO2 have major fluctuations in the global
carbon cycle. Because of the biological and chemical processes that occur within them, these
agricultural soils are responsible for a compelling amount of CO2-eq emissions (Schlesinger &
Andrews, 2000). The amount of GHG emissions from soil can vary with the chemical and
physical structure of soils, their temperature, their moisture status and their management
(Edwards-Jones et al., 2008).
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GHG emissions can even vary across countries as soil types, weather and management
by the farmer vary (Freibauer, 2003). For instance, the amount of N2O emitted from soil is
related to their physical and chemical structure and to the extent of anaerobic conditions in the
soil (Kasimir-Klemedtsson et al., 1997). The variation of GHG emissions because of soil type
is often excluded in life cycle assessments of food items. The average or constant levels of
emissions across large spatial scales are taken in the expression of the carbon footprint
(Edwards-Jones et al., 2008). This makes the carbon footprint of soil often a range instead of a
strict number.
The second factor that creates varieties in the carbon footprint is the yield. EdwardsJones (2010) identified that crops with a high yield have a lower carbon footprint and therefore
low yield crops have a higher footprint. To be more precise: low carbon emissions are expected
from crops on low-emitting soils, with a favourable climate for the crop, high management
skills and low inputs. Yield is not only a function of good biological and edaphic conditions but
also a result of good management skills of the farmer. Therefore the yield of the same crops in
the same area can vary between farmers. And because the weather and climate change, the
biological and edaphic conditions are also not fixed. This makes that the product conditions of
a crop have an influence on the overall carbon footprint of a food product (Edwards-Jones,
2010).
The production conditions also create varieties in the CO2-eq emissions at the primary
production level. With organic food the production conditions are different since this
production method has a restricted use of pesticides and fertilizers and needs to comply to a
certain standard. Meisterling, Samaras and Schweizer (2009) looked at the emissions of GHGs
from agriculture of conventional and organic wheat in the United States. They identified that
the yield of organic farms is lower. Therefore you would expect that the carbon footprint is
higher. But this was not the case. The organic wheat system produces about 30 gr less CO2equivalent per 0,67 kg wheat flour that the conventional wheat system, because it uses less
synthetic nitrogen than conventional wheat. Because the difference in the carbon footprint of
conventional and organic wheat is dependent on multiple factors, it may make it difficult for
producers and consumer to definitely determine comparative GHG emissions between them
(Meisterling, Samaras, & Schweizer, 2008).
This is also the case when looking at multiple studies where conventional and organic
food products are compared. Tuomisto et al. (2012) did a meta-analysis based on studies that
compare environmental impacts of organic and conventional farming in Europe. They
concluded that it is dependent on the food product. Organic olive, beef and some crops had
lower GHG emissions whereas organic milk, cereals and pork had higher GHG emissions
compared to conventional products. Therefore there is no general rule that determines if organic
products are more sustainable than conventional products (Tuomisto, Hodge, Riordan, &
Macdonald, 2012).
3.1.2

Key emission factors

All food categories (meat, fruit, vegetable, fish, bread and dairy) in the research of de
Valk et al. (2016) had the primary production as the biggest impact over the whole supply chain.
These results are supported by Garnett (2011) and displayed in Figure 7. Around 40% of the
total CO2-eq emissions of food in the UK comes from the agricultural phase in the supply chain
(Garnett, 2011).
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The majority of the impact of livestock
products (meat and dairy) occur at the farm
stage. Processing, retailing and transport
play a minor role in the overall footprint (de
Valk et al., 2016; Garnett, 2008). At the farm
stage the main contributions to this
environmental impact come from the high
consumption of water, the discharge of
effluent with high organic components and
the energy consumption in the form of feed
(Roy et al., 2009). The amount of CO2-eq
emissions at the primary production stage is
also dependent on the type of livestock and
the type of feed they consume. Lamb and Figure 7: Breakdown of food chain GHG emissions in
beef are therefore significantly more the UK excluding land use change (Garnett, 2011)
environmentally harmful than pork and
chicken meat. Lamb meat is extraordinary because of the relatively high feed conversion ratio
in combination with a relatively low proportion of meat per sheep. Because milk is a product
from different kinds of cattle (cow, sheep, goat etc.), the environmental impact of these milk
products is mainly determined by farm stage (de Valk et al., 2016).
In the case of vegetables and fruits there is variation in the carbon footprint in the primary
production phase. For fruit and vegetables, the environmental impact is relatively low for those
crops grown in the Netherlands in the open air, and relatively high for those grown in heated
greenhouse horticulture. In this phase the most natural and technical resources are needed for
the preparation of the soil, the cultivation and the final harvest (de Valk et al., 2016).
Nevertheless, the absolute impact of the production phase of fruit and vegetables is lower than
that of livestock.
3.2 Transport
Between the different phases in the food supply chain, there is transport. Distances and
the way of transport vary, and all have different impacts on the environment. The varieties in
the carbon footprint calculation and the key emission factors of transport will be discussed here.
3.2.1

Varieties in the carbon footprint

The varieties in the carbon footprint of transport are minimal compared to the primary
production phase. Calculating emissions from the combustion of fossil fuels is straight-forward,
they can vary somewhat, but lead to less varieties in the results (Eriksson & Ahlgren, 2013). Of
course these CO2-eq emissions are depending on the type of fuel, the efficiency of the engine,
the amount of kilos it transports etc. Therefore the uncertainty in assessing emissions from
transport use lies in the correct addressing of the transport used (Röös & Nylinder, 2013).
The uncertainty that comes with calculating the different phases in the supply chain is
presented in Figure 8 from the research of Röös and Nylinder (2013). There is an uncertainty
range of 74% for the N2O emissions of the soil, and this uncertainty is the highest for all the
examined factors. The transport phase has in uncertainty range of 1% (Röös & Nylinder, 2013;
Röös et al., 2011).
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Figure 8: Contributing processes to the carbon footprint of Swedish wheat for pasta production (KGI) (Röös
et al., 2011).
“Error bars show uncertainty as the range between the 2.5 and 97.5 percentiles. Numbers are the relative
contribution to uncertainty from an individual process as the range divided by the total mean carbon footprint.
Soil emissions, especially emissions of N2O from soils, give rise to large uncertainty. Emissions from production
of mineral fertilisers are also uncertain, since it was unknown whether the fertilisers came from factories with or
without N2O cleaning equipment” (Röös & Nylinder, 2013, p. 82).

3.2.2

Key emission factors

The carbon footprint of transport of food products mostly concentrates on the
distribution and retailing part of the food supply chain. Often the environmental impact of
transport is not expressed in the carbon footprint, but in food miles (Coley, Howard, & Winter,
2009). The problem with this view is that transport is only one part of the overall food system,
and it is therefore wrong to assume that lower food miles would lead to a lower carbon footprint.
The impact of transport on the overall emissions of food is far more complex than expressing
it in food miles (Edwards-Jones et al., 2008). Therefore the focus of transport in the food supply
chain is focused on the greenhouse gas emissions.
As Edward-Jones (2010) describes the total GHG emissions of transport are related to
five aspects: the vehicle used, the way of transport used, the fuel used, the way the fuel is used
(efficiency of vehicle) and the usage of an onboard refrigerating system. As with production
factors, the GHG emissions of transport from producer to consumer are dependable on these
multiple factors. Therefore it is not upfront to say that less transport means less GHG emissions.
Generally speaking, per unit of food transport by ship is the most GHG efficient form
of transport, while the use of small road vehicles and air freight is the least (Sim, Barry, Clift,
& Cowell, 2007). With a more globalised world, supply chains will involve more transport
(Garnett, 2008).
The relative importance of transport still depends on the type of product analysed. With
vegetables the impact of transport is more significant than when looking at meat and dairy
products (Garnett, 2008). The absolute emissions of GHG of the production phase of meat and
dairy products is overwhelmingly higher as that of fruit and vegetables, as discussed before.
Therefore this plays a more important role in the calculations. Nevertheless, the production
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phase of the food remains the highest contributor to the overall carbon footprint (de Valk et al.,
2016).
There are several options to reduce the impact of transport. These options include “(…)
modal shift to less GHG intensive modes of transport, investment in more efficient vehicles,
driver training, the use of information and communications technology for optimal route
planning, vehicle sharing and backhauling.” (Garnett, 2011, p. S28). Next to the change of
transportation there is a relationship between packaging and transport. Changing the packaging
of a food production can lead to an increase or decrease in the transport related GHG emissions.
When measures are taken to reduce the packaging by shifting to lighter packaging material, this
might increase the volume of food that can be packed into a lorry, and therefore reduce the
overall impact per kilogram of product.
3.3 Refrigeration
Refrigeration is part of the whole supply chain. At different phases the refrigeration of
products is needed to keep them fresh. Therefore the carbon footprint of the refrigeration of
food products will be discussed.
3.3.1

Varieties in the carbon footprint

The varieties of calculating the carbon footprint of refrigeration are reliable on the
correct estimation of the GHG emissions in this phase. No structural varieties were mentioned
in Garnett (2008), Edwards-Jones (2010) or de Valk et al. (2016).
3.3.2

Key emission factors

The probability of local food being more environmentally sustainable than non-local
food is also dependent on the storage of products. When consumers have to consume only local
food, this food needs to be available whole year around. This often means more refrigerated
food products and thus more energy usage. The alternative would be to source products from
other locations, but this involves transport. Therefore the overall best option will depend on the
balance of the two sets of emissions (Edwards-Jones, 2010).
Edwards-Jones et al. (2010) illustrates this with several examples of apples from New
Zealand and different countries in Europe. Even though the apples from New Zealand involve
more transport when used for European consumption, in certain seasons this produces less
GHGs than the European domestic apples. This is due to less energy used for production and
storage. GHGs emitted by apples also varied across a country as soil types, weather and the
variety in management skills of the farmer. In other words; the amount of GHG in the first stage
of its life cycle highly varies depending on different conditions and will not be straightforward
(Edwards-Jones, 2010).
De Valk et al. (2016) did not identify the refrigeration of the different food products as
significant to the total carbon footprint. To reduce the carbon footprint of refrigeration, Garnett
(2011) identified several factors throughout the supply chain that can be adapted. These
measures are “(…) energy efficiency, the correct specification of new equipment, novel
technologies such as trigeneration, action to eliminate refrigerant leakage and the use of
alternatives to hydrofluorocarbons (HFCs).” (Garnett, 2011, p. S28).
3.4 Consumption
Understanding the transition to a sustainable food system entails changes in technology,
political arrangements, key economic actors and the shift in the sustainable food narrative
(Oosterveer & Spaargaren, 2012). Next to looking at the carbon footprint of food products, it is
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essential to take consumer behaviour into account in the process. Therefore this section will
look at the main contributions of consumers to the carbon footprint of food.
3.4.1

The carbon footprint concerning food choice

Food intake per day (gram)

The
food
2000
consumed
by
Dutch
1800
people
has
been
1600
structurally analysed by
1400
the Dutch National Food
1200
Consumption
Survey,
1000
executed by the RIVM
800
(National Institute for
600
Public
Health
and
400
Environment). The last
200
122 204 113
15
355 192 184 1877
one was from 2012 to 2016
0
and
involved
people
between the age of 1 to 79
years. As visible in Figure
9, where several categories
have been put together, the Figure 9: Average intake of food categories per day (grams) (adapted to the
highest weight of the 3 data of de Valk et al., 2016)
kilogram consumed by the Dutch is attributable to the drinks. Of the remaining foods,
approximately 41% is of animal origin (meat and dairy products). Other foods that make a big
contribution to the daily intake are bread, vegetables and fruit. The intake of fish is low, with
only an average of 15 grams a day (RIVM, 2016).
Temme at al. (2014) examined the same food consumption survey (2007-2010)
calculate the carbon footprint and the key contributors to this. The habitual GHG emissions of
a day’s consumption in the Netherlands was on average 3.2 kg CO2-eq for girls, 3.6 kg CO2-eq
for boys, 3.7 kg CO2-eq for women and 4.8 kg CO2-eq for men. Meat had the largest impact
per kilogram of food, but chicken had a much smaller impact than beef. In other words, even
in the meat category significant variations occurred. The second largest contributor to the GHG
emissions of a day’s consumption in the Netherlands was cheese. Around 40% of the total GHG
emissions of daily diets was accountable to the meat and cheese consumption, with a similar
percentage in girls, boys, women and men. Next to the animal-based products, around 20% of
the GHG was accountable to drinks, with tap water as lowest GHG emitter (Temme et al.,
2014).
This pattern of meat contributing most to the carbon footprint of a meal, is something
that comes back in most of the carbon footprint of food related research. In the Western and
Dutch diets, most GHG emissions are a result of the consumption of meat and dairy products
(Clune et al., 2017; de Valk et al., 2016; Garnett, 2008; Kramer, Moll, Nonhebel, & Wilting,
1999; Ocké et al., 2017; Temme et al., 2014; van de Kamp et al., n.d.; Vieux, Soler, Touazi, &
Darmon, 2013). The exact numbers of how much the contribution of meat and dairy products
are, is fluctuating. This is no surprise after the previous analysis on issues with the food carbon
footprint. Kramer et al. (1999) identified in 1999 that around 28% of the total food carbon
footprint was accountable to meat, meat products and fish. Around 23% was accountable to
dairy products. Temme et al. (2014) estimate that around 40% of meat and dairy products are
responsible for the overall food carbon footprint, around 11% lower.
These results can be supported by the carbon footprint results of van de Valk et al.
(2016). In Figure 10 are the distribution of the CO2-eq emissions of the food products in the
different categories visible. The data is originating in the van de Valk et al. (2016) research. In
37

this graph is visible that the
overall carbon footprint of
meat is the highest, with
three outliers. The highest
one with a carbon footprint
of 79,2 kg CO2-eq per kilo
of lamb, and the second and
third outliers with 45.6 and
44.7 kg CO2-eq per kilo of
bovine flap (runderlappen)
and beef steak respectively.
The lowest carbon footprint
are those of processed meat
as fikandel, kroket and
liverwurst. With those
products having a carbon
footprint from around 4.5 to
6 kg CO2-eq/kg, the Figure 10: Distribution of the CO2-eq emissions per kg of food, separated
per food group (based on the data of de Valk et al., 2016)
numbers are still high
compared to the carbon
footprint of fruit and vegetables. As discussed in the primary production section (page 32), this
is mainly due to the conversion rate of feed to meat product. The most polluting fruit,
strawberries, have a carbon footprint of 2.65 kg CO2-eq/kg and vegetable, broccoli or green
beans in a tin, with 1.99 kg CO2-eq/kg (de Valk et al., 2016). In other words; you would be able
to eat around forty kilograms of broccoli or one kilogram of lamb meat to produce around the
same CO2-equivalent emissions.
The distribution of the carbon footprint of fruit, vegetables and bread products is less
than that of fish, meat and dairy products; there is less variation in the amount of CO2-eq
emissions. This is visible in Figure 11, based on data of de Valk et al. (2016). The cooking of
vegetables in the consumer phase also has a significant contribution to the impact category
climate change. When looking at fruit, the cultivation phase also causes the biggest
environmental impact in the life cycle. With bread the key contributor to the total carbon
footprint is the bakery. The relatively high emissions of greenhouse gases are due to the use of
electricity and heat for preparing, raising and baking the dough into bread. (de Valk et al., 2016).
Looking at these results, one straight forward solution to reduce the food related GHG
emissions would be to reduce the
consumption
of
animal-based
products and only drink tap water.
Van de Kamp, Seves and Temme
(unpublished) did this by looking at
the Dutch daily consumption and
calculating different scenarios. They
concluded that the most effective
strategy was to reduce the meat intake
by 75%. This resulted in a reduction
of 24% of the daily food related GHG
emissions of men and 22% for
Figure 11: Distribution of the CO2-eq emissions per kg of food, women (van de Kamp et al., n.d.).
separated per food group (based on the data of de Valk et al.,
2016)
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3.4.1

Consumer behaviour in making sustainable food choices

Sustainability concerns have been growing consistently in consumer surveys (Padel &
Foster, 2015). But what ‘sustainable food’ should entail is not yet clear, and therefore ranges
from local food (as a counterpart to the global food supply chain) to foods with an
environmental or social label (Oosterveer & Spaargaren, 2012). What this sustainable food
should entail therefore differs per person.
These different views on what sustainable food should entail is also visible in the
motivations that consumers describe when making purchasing decisions. There are four general
motivational dimensions that can be distinguished in these decision making processes: (i) health
impact and safety of food, (ii) the ecological impact of food provision, (iii) animal welfare and
(iv) the social impact of food provision (Browne, Harris, Hofny-Collins, Pasiecznik, & Wallace,
2000; Oosterveer, Guivant, & Spaargaren, 2007). These motivational dimensions are not
mutually exclusive and can change per person over time, space and kind of product.
When people have access to the carbon footprint information as presented before, it
would be easy to assume that this knowledge would automatically result in more proenvironmental food purchasing. Nevertheless, the actual number of people consuming food that
corresponds with those motivational dimensions are still minor; there is a gap between the
attitude and the behaviour (Oosterveer & Spaargaren, 2012). Research shows that, in most
cases, access to environmental information does not result in pro-environmental behaviour
(Kollmuss & Agyeman, 2002).
The gap between the attitude and the behaviour of pro-environmental (food) choices has
been researched widely, but no definite answers have been found (Kollmuss & Agyeman,
2002). Kollmuss and Agyeman (2002) researched the different models that try to explain the
decision making process concerning these pro-environmental decision making, and came to the
conclusion that there are many conflicting and competing factors shaping those daily decisions
and actions. Every decision should be
viewed in its own with internal and
external factors contributing to the
final choice.

Figure 12: Food waste ladder of Moerman
(source: https://blog.mauritskorse.nl/en/2016/01/wastehierarchy-explained/ladder-van-moerman/)

3.5
Waste disposal & food
waste
The carbon footprint of
waste/disposal of food can be
approached in two ways; the actual
carbon footprint that is created by the
processing of waste (waste disposal)
and the carbon footprint of all the
embedded emissions associated with
the total supply chain of the food
product
(food
waste).
Both
approaches can be used to calculate
the total carbon footprint of the food
used.
The food waste approach can be
summarized by the Moerman ladder.
This ladder approaches the different
ways of dealing with food waste;
from the most preferable (prevention)
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to the least preferable (dumping) (see Figure 12). According to the results of a case study in
Uppsala (Sweden) this ladder was found to be useful, but approximate to determine the carbon
footprint for waste management (Eriksson, Strid, & Hansson, 2015).
Prevention of food waste is important in reducing the carbon footprint of food. By this
prevention the emissions are theoretically avoided; the food products are not produced,
transported, retailed and prepared for a meal (Garnett, 2008). Nevertheless, the emissions of
production, transport etc. are often already counted for in carbon footprint calculations of the
final product, and would be double counted if taken into account if wasted. Therefore de Valk
et al. (2016) approached food waste as an insurmountable part of the supply chain. They added
the food waste to the total food used to end up on a plate. In other words: if supermarkets waste
5% of their food, to have 1 kilogram of food to consume it takes 1.05 kg to produce. The 1.05
kg was used in the calculation of the carbon footprint.
Nevertheless, the first approach to food waste, the actual waste disposal, emits
greenhouse gasses.
3.5.1

Varieties in the carbon footprint

The varieties of calculating the carbon footprint of waste disposal are reliable on the
correct estimation of the GHG emissions in this phase. No structural varieties were mentioned
in Garnett (2008) or de Valk et al. (2016).
3.5.2

Key emission factors

The waste disposal plays no important role to the carbon footprint of food products and
has no key emission factors according to the literature of Garnett (2008) or de Valk et al. (2016).
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4 Characteristics of the meals of gourmet food trucks
The 24 gourmet food trucks that participated in the structured interviews, all provided their
most sold meal for this research. Those meals where diverse, and therefore their characteristics
are described in this chapter. Next to the characteristics of the meal itself, the transport, energy
usage and waste management will be presented.
4.1 Food truck meals
The meals presented by the different food trucks varied, but also had a general trend.
Almost all the meals where convenient; people would be able to eat them standing without
making a mess. This concept makes sense because the festivals visited for this research, the
Rollende Keukens and the Vrije Westen festival there were few spots to sit and eat the meal.
The meals of almost all food trucks were composed of multiple parts and therefore less
convenient (exception: .
Often meals were composed of a piece of meat/fish/meat substitute, bread, vegetables
and some sauce. For instance a (vegetarian) hamburger with hamburger bread, some lettuce,
pickles and tomatoes and mayonnaise. In total the sample existed of three hamburgers (food
truck H1, H2 and H3), six other types of bread with a topping (food truck B1, B2, B3, B4, B5
and B6), three sate meals (food truck S1, S2 and S3), two times curry with rice (food truck C1
and C2) and four times meat/meat-substitute/fish in a tortilla (food truck T1, T2, T3 and T4).
The other food trucks offered something that is not comparable to the other meals (O1 to O6).
All meals are described shortly in Table 2, and some food truck meals are shown with photos
(page 42 to XXX). Unfortunately, several food truck meals were not captured in a picture. This
was mainly the result of the weather conditions of the Vrije Westen Festival in combination
with the lack of tables.
Even though meals were selected on the basis of offering a lunch or dinner meal (see
page 23), not all meals can be seen as complete a meal. The meal of food truck O1 existed of a
few meat balls made from duck, and could not function as a proper lunch or dinner. It was too
little to satisfy someone. This of course depends on the person.
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Table 2: Photos of the meals and their information

H1
Duck burger
Rollende Keukens Festival

H2
Vegan Burger
Rollende Keukens Festival

H3
Vegan seeweed burger
Rollende Keukens Festival
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B1
Fish with bread
Rollende Keukens Festival

B2
Grilled cheese sandwich
Rollende Keukens Festival

B3
Bread with topping
Rollende Keukens Festival

B4
Bread with pork
Rollende Keukens Festival
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B5
Bread with steak
Rollende Keukens Festival

B6
Bread with steak
Rollende Keukens Festival
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S1
Saté
Vrije Westen Festival

S2
Saté
Rollende Keukens Festival

S3
Saté
Rollende Keukens Festival
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C1
Indian curry with rice
Vrije Westen Festival

C2
Indian curry with rice
Rollende Keukens Festival
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T1
Falafel in a tortilla
Vrije Westen Festival

T2
Falafel in a tortilla
Rollende Keukens Festival

T3
Falafel in a tortilla
Rollende Keukens Festival

T4
Fish in a tortilla
Rollende Keukens Festival
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O1
Duck meat balls
Vrije Westen Festival

O2
Fries with mayonnaise
Vrije Westen Festival

O3
Curry sausage
Vrije Westen Festival

O4
Pasta Bolognese
Vrije Westen Festival
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O5
Meat, potatoes,
couscous
Rollende Keukens Festival

O6
Lebanese bread with
lamb topping
Rollende Keukens Festival
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4.1.1

Menu

The most popular menu item of the 24 food
tucks was analysed, of which 16 contained meat and
Mixed
2 contained fish. One meal was vegetarian (not
containing meat or fish) and five meals were vegan
Vegan
(not containing dairy, meat or fish).
On average a food truck offered 3,9 meals on
Vegetarian
their menu. Of the 24 food trucks in total 93 different
meals were offered. Of those 93 meals, 54 were
meat/fish based (58% of total). 28% was vegetarian Non-vegetarian
and 14% was vegan.
0
5
10
15
It is estimated that the most popular meals
sold is around 200 times per day and that the food
Number of menus
truck sells around 775 meals per day in total. When
looking at the type of total menu, seven of those Figure 13: Different types of food truck menus
menus where totally meat or fish based. One menu
was completely vegetarian and three were completely vegan. Thirteen food trucks had a mixture
of non-vegetarian, vegetarian and/or vegan meals. This is made visible in Figure 13.
4.1.2

Products used in most sold meals

In total, the food trucks used 180 ingredients for the 24 meals (average of 7,5 ingredients
per meal). Those 180 ingredients had a total weight of 6,4 kilogram, with an average weight of
35 gram per ingredient and 265 grams per meal offered. When looking weight of all meals, it
is visible that it varies highly. The meals of food truck C1 and O6 stand out with a weight of
0,548 kg and 0,681 kg respectively. These meals existed of multiple components and therefore
had a higher quantity. The weight of O1 also stands out. As explained before this meal existed
of a few meat balls made from duck. As a result the weight of this meal is lower than average;
in total it was 85 grams. The total weight of the meals is presented in Figure 15.
The entrepreneurs were asked if the ingredient was organic. 154 of all ingredients were
not organic, and 26 were. Food truck entrepreneurs further explained that there are some
festivals that demand only organic foods used for the festival meals. When asked, those
entrepreneurs could deliver this. Nevertheless this was not their regular routine, mainly because
organic products cost more. As explained before the margins to make money are already small
on their meals, so the extra cost because of the use of organic products were paid by the
costumer or by the entrepreneur.
Some food trucks used certain ingredients only in certain seasons. The reason given for
this was that they only operated their food truck during the high season. But no products were
only used is certain months because of environmental reasons or because they were seasonal
products. Therefore the seasonality of the ingredients used in the food truck meals are not taken
into account in the analysis.
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4.1.3

Food categories

Contribution to the average food truck meal
(gram)

As explained in the Method
100
(page 24), the different ingredients
were categorized in the groups
90
vegetable, fruit, dairy, meat, bread,
80
fish or other not categorizable
70
ingredients (short: other). When
looking at how the average weight
60
of 265 grams per food truck meal is
50
divided over the different food
40
categories, most of it is accountable
to the vegetables. Around 90 grams
30
of the meal is vegetables, 56 grams
20
is meat, bread and the other
10
category both account for 48 grams
10
90
56
6
8
48
48
0
per meal (see Figure 14).
Not all food categories are
used in all meals. In Figure 15 is
visible which food categories are
Figure 14: Contribution of the different food categories in an
used in the meals of different food
average food truck meal
trucks, and how much of the
weight (grams) of the meal it
entails. Only food truck O3 did not use vegetables, the rest all did. It also seems that with food
truck C1 a big part of the meal consisted of fruits. This food truck made curry sauce, with the

800

700

600
Other

Meal (gram)

500

Fish
Bread

400

Meat
300

Dairy
Fruit

200

Vegetable

100

0
H1H2H3

B1 B2 B3 B4 B5 B6

S1 S2 S3

C1 C2

T1 T2 T3 T4

O1O2O3O4O5O6

Food truck number
Figure 15: The share of the different food categories in the total food truck meals’ weight
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main ingredient coconut milk. Because the coconut milk was categorized in the group of the
fruits, it seems that it mainly contained this ingredient.
4.2 Transport
Food truck entrepreneurs were also asked
more
details about their products. Most of the
Wholesale
3%
ingredients came from the wholesaler, in total
135 ingredients. The second location
Specialty store
entrepreneurs collected their products was from
18%
Farmer
specialty stores. Only three food trucks (O2, H1
and H2) used products that came directly from
No
information
the farmer. Food truck O2 used potatoes that
75%
came from the farmer and were delivered in big
Selfmade
quantities with a truck. Also their sunflower oil
and mayonnaise skipped the part of the
conventional supply chain (distribution centre
and retail), as explained in Boundary conditions
Figure 16: Location of purchasing of the different
food truck ingredients
(page 19). With food trucks H1 and H3 this was
less the case. Their products were delivered
from the farm, but also served other customers.
Three products came from the supermarket and one ingredient (satay sauce for food
truck S1) was self-made. Because this ingredient was a sauce, the entrepreneur was asked about
the different ingredients it contained. Unfortunately he called it its “secret recipe” and was not
willing to share his ingredients for this research. Of three ingredients it is unknow where they
were purchased.
The structured interviews also involved
2%
Car (self pick
2%
0%
the location of purchasing and their storage
up)
location. Most products were picked up by car
Car (delivery)
by the entrepreneurs themselves (119
30%
ingredients). Wholesalers often offer to deliver
Truck (delivery)
the products, and this was also often used (54
times). One food truck used Albert Heijn Basic
66%
No information
brand krupuk and it was delivered almost daily
by the Albert Heijn’s delivery service. The form
Bike
of transport is displayed in Figure 17.
As mentioned before, the ingredients of
food truck O2 were delivered by a big truck. Figure 17: Form of transport from purchasing
Those are also the only products transported location to the food truck
with a big truck. One ingredient was picked up
by bike. It was the bread used by food truck B4. The entrepreneur explained that the bakery
were she picked it up was located close to her home, so this was the most convenient way of
gathering this ingredient. Of three products it is unknown how they were delivered/picked up.
Food trucks are known to be old cars or vans with a high consumption rate. This is also
the case for the food trucks analysed. The average usage of fuel for cars is 1 on 14,7 for gasoline
and 1 on 18,3 for diesel cars, based on cars released in the period 2000-2017 (Autoweek, n.d.).
The average fuel usage of all the food trucks analysed was 1 on 8, and raged from 1 on 4 (food
truck B4) to 1 on 14 (food truck S2).
Not all food trucks were real trucks. Some were trailers that were pulled by a normal car
(food trucks B3, T4 and B6). Other trucks were not allowed to drive anymore because of a car
2%

2%
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Food truck

accident (food truck T3) or had not enough power to drive long distances. Therefore they had
different emissions because of transport.
The food trucks drove on average 57
O6
kilometres
to Amsterdam. Most of the food
O5
trucks were located in Amsterdam and had to
T4
T3
drive around 10 km or less. But one food
T2
truck (O5) came from Nijmegen and
S3
therefore had the biggest distance to cover,
S2
around 240 kilometre. This of course has an
B6
impact on the average of the kilometres
B5
B4
driven. The distances of all the food trucks
B3
B2
are visible in Figure 18.
B1

H3
H2
H1

4.3
Energy usage
Food trucks need constant energy for the
0
100
200
300
conservation and preparation of their food.
The amount of energy needed for the
Distance (km)
preparation of the meals is highly dependent
Figure 18: The distance from home to the food truck
on multiple factors. First of all it dependents
festival
on the way of preparing the meal. Some food
trucks do electric cooking and have minimal
preparation on their meals. Other food trucks have a lot of actions before the meal is ready. This
often requires more energy usage. Secondly, it is also dependent on the cooking method.
Barbeques, electric stoves and gas cooking are preparing methods that the 27 food trucks have
used. Thirdly, the duration of the festival is also an influence as the conservation and cooking
devices need to be on longer.
The exact energy usage of food trucks is hard to determine because it is dependent on
all these factors. Nevertheless, the food trucks have ways to reduce their energy usage and
therefore their environmental impact. Two food trucks (O2 and H3) have solar panels on the
roof of their food truck, and use that energy to run their food truck. The food truck of H. van
Gelder was also equipped with batteries to provide energy when needed.
4.4 Waste
The food trucks had different types of waste: food waste, carton and plastic waste from
transporting the food, biodegradable disposables etc. The amount of food truck waste of these
categories was not in the scope of this research and therefore not measured. Chapter 5 Motives
of gourmet food truck entrepreneurs goes more into detail about the kinds of waste and the
motives to deal with waste.

53

5 Motives of gourmet food truck entrepreneurs
Concerning the ingredients used in the meals of food trucks, entrepreneurs have a lot to
consider. They have to keep the price, location to buy it, quality, quantity and availability in
mind. Environmental concerns regarding food products come on top of this. The motives to
select certain products for their business will be discussed here.
5.1 The origin of the food truck
The entrepreneurs that participated in the in-depth interview all recently started with
their food truck. They were all interested in the pilot of the municipality of Amsterdam, and
started around the same time with their business. H. van Lierop always had the dream to own
her own restaurant. When she came across the pilot of the municipality she saw it as a good
first step towards that goal (H. van Lierop, personal communication, May 8, 2017). H. van
Gelder just quit his job in a restaurant and went looking for a job that was more independent
and where he had more free time. He had the opportunity to work at a firm that had multiple
food trucks and participated in the pilot. He recently bought his own food truck (H. van Gelder,
personal communication, May 16, 2017). A. Neyt had always been interested in the social side
of food. Together with her boyfriend they joined forces - her power to get people together and
his power to rebuild vehicles – and started their own food truck (A. Neyt, personal
communication, July 17, 2017).
All three food truck entrepreneurs were disappointed in the pilot of the municipality of
Amsterdam. The locations that were chosen for their food truck to sell their meals were distant
from vibrant areas. Therefore they had a hard time selling their meals on those locations (H.
van Lierop, personal communication, May 8, 2017; H. van Gelder, personal communication,
May 16, 2017). Consequently they shifted their focus to other markets.
All three food truck entrepreneurs are participating in the food truck and music festivals.
The food truck of H. van Lierop was also booked often for corporate parties, where they served
their meals as a catering job. Her goals is to eventually have her own place for the food truck
in the city to sell hear products (H. van Lierop, personal communication, May 8, 2017). H. van
Gelder also had a coffee truck, and for this business he had a different licence. With this licence
he could be located everywhere in the city, except from certain locations. He liked that more
than the licence he has for his gourmet food truck. This licence prohibits him to stand
everywhere in the city, except on certain locations. He thought this was a big limitation for the
food truck industry in Amsterdam (H. van Gelder, personal communication, May 16, 2017).
5.2 Motives for ingredient choice
Both groups (small and in-depth interviewees) were asked about their motivations for
choices regarding their ingredients. The motivation of product choice of the food trucks can be
roughly divided into three groups. The first groups is that of the food trucks that do not consider
the environment in their product choice. The second group are the food trucks that buy certain
products more sustainable, but do not have sustainability as their starting point of their product
purchasing. And the last group is the one that has focused their core business on sustainable
food. In Table 3 (page 59) the environmental concerns of all categories are presented. The food
trucks that have no environmental concerns are presented in red, those with sustainability as
their starting point are presented in green. All food trucks between those two groups are not
presented with a colour.
5.2.1

Environmental considerations

In total three food trucks did not consider the environment whatsoever in their product
choice or on any other levels (food truck S2, S3 and C2) and are therefore part of the first group.
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Seventeen food trucks indicated that they consider the environment with the buying of their
products and are therefore part of the second group. The way they did this varied heavily. Some
food trucks took the kind of products they would purchase. They would not buy bio industry
meat, buy organic or examine the possibility of insects to replace meat. Some entrepreneurs
based there total menu on their environmental concerns by only using vegan products. Most
indicated that of certain products they used the more environmental responsible considered
version of the product, like biodegradable cleaning products, MSC certified fish or free range
chicken.
In total five food truck had the environmental concerns as their starting point of buying
ingredients. All had a different approach doing so. Food truck O2 did this by buying local,
organic products. Food truck T1 did this by offering only vegan meals. The approach of food
truck B2 was to use already disposed bread by a bakery in Amsterdam, and use it in their grilled
sandwiches and therefore give the bread a “second life”. Food truck T3 tried make people
acquainted with insects as protein source in their meals. Nevertheless, the meal analysed had
no insects in them. Sea weed as a source of protein was promoted by food truck H3, also as a
more sustainable source than protein from meat. Their meal was also vegan, to demonstrate that
vegan meals are also tasty. The answers the food truck entrepreneurs gave to the question are
displayed in Table 3 (page 59).
5.2.2

Motives behind (environmental) considerations

The in-depth interviews looked more into the total motives of the food truck
entrepreneurs to buy certain products. In these conversations it became more clear that food
trucks have a certain starting point of where they make their purchasing decisions. This could
be an environmental starting point, but is often something different. As described in Consumer
behaviour in making sustainable food choices (page 39), there are four general motivational
dimensions that can be distinguished in sustainable decision making processes: (i) health impact
and safety of food, (ii) the ecological impact of food provision, (iii) animal welfare and (iv) the
social impact of food provision (Browne et al., 2000; Oosterveer et al., 2007).
H. van Lierop based her product choices on the environment. She tried to motivate
people to eat less meat by offering alternatives to meat based meals. Her approach was to do
this in a “playful manner”; by offering (regular) customers a vegetarian alternative. And
therefore not by scaring people away by only offering vegetarian or vegan meals (H. van Lierop,
personal communication, May 8, 2017). Therefore the motivation of food products of H. van
Lierop can be categorised in the second category of motivational dimensions.
For H. van Gelder the starting point was more focussed on offering the best quality for
the lowest price, and can therefore not be categorized in the motivational dimensions. He
considered the environment by using biodegradable disposables, but not specifically in food
product choice. It would annoy him when festivals would demand that products should be
organic. He explained that the margins on the meals of his food truck were small. When he
would stand at a big festival, he had to provide 30% of its revenue to the festival. Of the 70%
that is left, he has to pay for the products (23%), for his personnel (23%) and for 12% taxes.
Wat is left is his profit. When festivals demand him to only use organic products, the cost for
the total meal rises and his profits decline. The festival does not allow to ask more for an organic
that for a normal meal (H. van Gelder, personal communication, May 16, 2017).
The food truck of A. Neyt was more focussed on offering “clean and organic” food. By
clean she meant that it should be free of insecticides and pesticides and have no artificial
additives (E-numbers). Therefore the motivational dimension of health impact and safety of
food is most applicable to her decision making. When also taking the environment into
consideration she came across the problem that her meals where not pleasing anymore. What
she meant by this was that her meals were not tasting nice and that she was selling less because
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it did not look appetising. Taking the environment into account would lead to a reduction in
profit. Therefore she was not mainly focussed on this (A. Neyt, personal communication, July
13, 2017).
5.3 Transport
Transport was also one of the environmental considerations by the entrepreneurs. One
entrepreneur mentioned that he ordered all food at the same wholesale and therefore it could
also be delivered at once. In his view this reduced the environmental impact of transport. The
food truck from Nijmegen organised carpooling to reduce the amount of cars used and arranged
a location to sleep. In this way the car was less used. Other food trucks mentioned that they had
installed soot filters on their trucks to reduce the environmental impact.
The truck of H. van Gelder was the only truck that completely run on electricity. This
also caused some troubles, because his truck could not drive faster than 30 km/hour (H. van
Gelder, personal communication, May 16, 2017). Other entrepreneurs expressed their desire to
have an electric driven food truck, but explained that it was too expensive for them.
Generally speaking the food truck entrepreneurs expressed their concerns around the
transport of food and their food truck, but also saw it as a necessary good of their business.
They tried to minimize the transport needed. But after all, a food truck is a vehicle and purposed
to serve meals at different locations. This will of course result in carbon emissions.
5.4 Energy
Food trucks almost always use the electric energy provided on the festival they are
located on. Food truck entrepreneurs where not aware of what kind of energy this was; grey
energy or green renewable energy (H. van Gelder, personal communication, May 16, 2017; H.
van Lierop, personal communication, May 8, 2017; A. Neyt, personal communication, July 17,
2017).
Actions that food trucks took were mostly related to energy saving. Food truck T3 used
a small tank with water to reduce its water usage during business hours. He even let his
personnel were plastic gloves to reduce the water usage; he saw that people was their hands less
often if they wear those gloves. Food truck T4 made sure that everything was produced in large
quantities to reduce energy.
Two food trucks, number H3 and O2, were focussed on producing their own green
energy. Their food truck had a (number of) solar panels on the roof. In this way they were less
dependent on the energy supply of the festival. It also gave these food trucks more flexibility,
because they were not dependent on the certain locations anymore. Because the solar panels
could supply their energy, they could stand on locations where food trucks without solar panels,
generators or batteries could not.
5.5 Waste management
The most heard comment from the food truck entrepreneurs was that they used
biodegradable disposables to present their food truck meal, and in this way prevent waste. One
food truck owner explained that this was the most simple form of considering the environment
and that festivals often required it.
At the end of the festival, food trucks have two types of waste. The first type of waste
is that of what the visitors of the festival throw away. It therefore also depends on the festival
if the waste separated. How the waste is treated after the festival is also dependent on the choices
the people of the festival make. H. van Gelder, H. van Lierop and A. Neyt explained that they
are not informed how this is done (H. van Gelder, personal communication, May 16, 2017; H.
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van Lierop, personal communication, May 8, 2017; A. Neyt, personal communication, July 17,
2017).
The second type of waste is that of the food trucks itself. It includes waste of the products
that they have used, such as packaging material. As well as food waste. H. van Lierop took the
packaging material of the products used into account when making purchasing decisions.
Nevertheless, those three entrepreneurs presented their waste separated to the management of
the festival. What happened after that with the waste was unknown to them. However, they
indicated that they often did not have any food waste (H. van Gelder, personal communication,
May 16, 2017; H. van Lierop, personal communication, May 8, 2017; A. Neyt, personal
communication, July 17, 2017). If A. Neyt had leftovers, she was donating it to the Salvation
Army or the Rainbow Foundation (A. Neyt, personal communication, July 17, 2017).
Of the 24 food trucks of the small interview, 9 indicated to separated their waste. Two
food trucks had a special strategy to reduce their food waste. Food truck O2 used the food
leftovers to make vodka and beer. Their ultimate goal was to be zero waste. Right now they
were only wasting food when people did not want their order anymore or when the meal was
too cold to sell. As mentioned before, food truck B2 used already disposed bread by a bakery
in Amsterdam. By using this bread they are reducing the food waste of this bakery.
5.6 Niche actors
As explained in Transition theory (page 22), the regime in this theory mainly consists of
the standard supply chain structure (production, processing, manufacturing, distribution, retail,
consumption, waste disposal). Looking for niches in the gourmet food truck industry would
therefore mean that it should challenge this standard supply chain structure. As seen in this
chapter, the food truck entrepreneurs try to act on their impact on the environment by taking
different actions. The diversity between these actions are big, as is the impact.
Most food trucks are focussed on small changes; buying the sustainable version of a food
product (organic, MSC certified etc), or try to use less energy, reduce the amount of waste.
Those food trucks still operate in the standard supply chain as they try to manage the impact of
the common daily routine. This does not challenge the current food regime, but keeps it intact.
These food trucks also seem to focus on the perception of the consumer. They look at
what the consumer wants; a nice meal for a good price, with in addition a nice experience. They
think that if the consumer wants to have a more sustainable meal, the consumer would express
that desire. The food truck meals can adapt to that desire. However, as we have seen in
Consumer behaviour in making sustainable food choices (page 39), the choices that consumers
make about food is not always based on the most sustainable option. Therefore there is a gap
between wat the consumer wants and what the “windows of opportunity” in the regime need.
In the sample of 24 food trucks, only four can be seen as niche actors. These food trucks,
H3, B2, T3 and O2, are responding to these windows of opportunity by doing business around
food differently. H3 can be seen as a niche because it challenges the different aspects of
producing and presenting food on a food truck festival. It does not only look at new products
to use as food (sea weed), but also looks at the energy usage of the truck (solar panels). Food
truck B2 is reducing the bread waste of a bakery in Amsterdam by using this bread for its gilled
sandwiches. In this way he is challenging the current regime to see food waste as an opportunity
for new food products instead of wasting it. Even though T3 did not use insects in the meal that
was analysed, the main concept of his food truck was around promoting insects as a new food
product. His view was focussed on the protein usage of people; which is too much focussed on
meat. He saw insects as an opportunity to replace meat protein with insect protein and wanted
to get people in touch with it.
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The food truck O2 is the food truck that challenged the current regime the most. Because
this food truck is a part of a bigger company they have the opportunity to look at all the facets
of the food truck and make it more sustainable. They collect their food products in a
unconventional way (at the farmer), have unconventional packaging material for their bulk
products (biodegradable plastics), look at their impact of their energy usage (soot filter and
solar panels) and have (almost) no food waste. These efforts make them less dependent on the
current food system and gives them opportunities to grow.
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Table 3: The sustainable motives given by the food truck entrepreneurs on different subjects. Green represents the food trucks that have sustainability as the starting
point of their business, red represents the food trucks that did not have any environmental considerations

Food truck

H1

H2

Separating waste
Cutlery is reused
Using less as possible
disposables
Using food leftovers to
make the meals
Using less as possible
plastic
Oil is reused/recycled
Food waste is frozen to use
later
Using the food waste at
another location
No food waste
Using dishcloths instead of
paper
Making food products with
leftovers
Planning on being zero
waste
No food waste

X

X
X
X

H3

B1

B2

B3

B4

B5

B6

S1

S2

S3

C1

C2

T1

T2

T3

T4

O1

O2

O3

X

X

X

O4

O5

O6

Waste
X

X

X

X
X

X
X
X
X
X

X

X
X
X
X

Product choice
Buying “okay” products
(organic too expensive)
Biodegradable disposables
Providing only vegan food

X
X
X

X
X

X

X

X

X

X
X

X

X

X

X

X

X
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Food truck
MSC certified fish
Buying seasonal and local
Using already disposed
bread
Sustainable menu
Beef meat is not
sustainable
No bio-industry meat
Cutlery of wood
Looking if insects can
replace meat
Biodegradable cleaning
products
Free range chicken
Biodegradable packaging
material
Buying organic food

H1

H2

H3

B1
X
X

B2

B3

B4

B5

B6

S1

S2

S3

C1

C2

T1

T2

T3

T4

O1

O2

O3

O4

O5

O6

X
X
X
X
X
X
X
X

X
X
X

Transport
Would like to drive electric
Not buying a new car to
reduce impact
Everything delivered at
once
Carpooling with personnel
Sleeping on location
The food truck is a caravan
Caravan (food truck)
pulled by hybrid car
Food truck
Highly advanced soot filter
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X

X
X
X
X
X
X

X
X

H1

H2

H3

B1

B2

B3

B4

B5

B6

S1
X

S2

S3

C1

C2

T1

T2

T3

T4

O1

O2
X

O3

O4

O5

O6

Newer truck (less fuel
usage)

X

Water saving
Solar panels on the roof FT
Food is not produced in a
greenhouse
Usage of plastic gloves to
wash hands less often
No usage of LED light
Bulk production to reduce
energy
Green energy

X

Separating waste
Cutlery is reused
Using less as possible
disposables
Using food leftovers to
make the meals
Using less as possible
plastic
Oil is reused/recycled
Food waste is frozen to use
later
Using the food waste at
another location
Food truck
No food waste
Using dishcloths instead of
Tork paper

X

Energy
X
X
X

X

X
X
X
X

X

Waste
X
X
X

X

X

X

X

X

X

X
X

X
X
X
X

H1

H2

H3

B1

B2

B3

B4

B5

B6

S1

S2

S3

C1

C2

T1

T2

T3

T4

O1

O2
X

O3

O4
X

O5

O6

X
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Making food products with
leftovers
Planning on being zero
waste
No food waste

62

X
X
X

6 Carbon footprint of gourmet food trucks
In this chapter, the carbon footprint of the food truck meals is quantified. First the results
of the quantification of the carbon footprint will be described. The quantification is divided into
two different sub-paragraph. These include the type of meal and the motivation of product
choice. The last paragraph described the carbon emissions around the food truck transport.

Vegetable

Weight of one meal

Fruit
Dairy
Meat
Bread

Carbon footprint of one meal

Fish
Other
0%

20%

40%

60%

80%

100%

Figure 19: Composition of food categories in one meal and the composition of the carbon footprint of
one meal

6.1 Carbon footprint of food
As seen in chapter 4 Characteristics of the meals of gourmet food trucks and the chapter
5 Motives of gourmet food truck entrepreneurs, the food trucks can be divided into different
groups. The first division was made on the different kind of meals the food truck
entrepreneurs offered: hamburgers (H1 to H3), bread with a topping (B1 to B6), sate (S1 to
S3), curry with rice (C1 and C2), meat/meat-substitute/fish in a tortilla (T1 to T4) and others
(O1 to O6). The second division was made on the motivation of the food truck entrepreneurs:
no consideration of the environment (S2, S3 and C2), the environment as their core business
(H3, B2, T1, T3 and O2) and food trucks that buy certain products more sustainable (all
others).
When looking at the carbon footprint of the different food categories without the division
into meals or motivations, it is visible that meat is the biggest contributor. Even though meat is
responsible for about 21% of the total weight of all the food truck meals, it accounts for 75%
of the total carbon footprint of those meals. Second with their impact come vegetables, fish and
other ingredients at 6%. The other categories are visible in Figure 19. The average carbon
footprint of one food truck meal is 5.5 kg CO2-eq/kg meal. Nevertheless, the carbon footprint
highly varies. All carbon footprints vary between 0.9 to 19.3 kg CO2-eq/kg meal.
Although meat is the biggest contributor to the carbon footprint of the gourmet food truck
meals, the amount of CO2-eq emitted varies heavily depending on the type of meat. Chicken
has an emission of 11.9 kilogram CO2-eq per kilogram of product and lamb has an emission of
79.2 kilogram CO2-eq per kilogram of product. The impact this choice of meat has on the total
carbon footprint is visible in Figure 20. On the left vertical axis and represented in the coloured
columns the CO2-eq emissions of the different types of meat in the meals is presented. On the
right vertical axis the share (percentage) of the meat in the total weight of the meal is presented.
Two conclusions can be drawn of this image: (1) the percentage of meat in one meal has an
influence on the total carbon footprint and (2) the kind of meat used in the meal also has a major
influence on the total carbon footprint. Food truck O4 used beef meat. Even though beef meet
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Figure 20: The CO2-eq emissions of the different types of meat and the share of the eat in the total weight of
the meal

has an carbon footprint of 44,7 kg CO2-eq/kg, the meat of food truck O4 has the smallest
environmental impact of all meals. Because only 2% of the meal consisted of this meat, it has
a lower impact than other food trucks that had a bigger share of beef in their meal (food truck
B6 and B5). The meal of food truck S2 consisted of 65% chicken meat and this had a carbon
footprint of around 8 kg CO2-eq. Would have this been beef meet, the carbon footprint would
have been substantial higher.
This section will look at the carbon footprint of the gourmet food truck meals from both
divisions.
6.1.1

Type of meal

The carbon footprint of all meals are presented in Figure 21 and are divided by type of
meal. There were two types of burgers; the vegan burgers of food trucks H2 and H3 and the
burger with duck meat of food truck H1. The difference in carbon footprint of those meals is
mainly explained by the meat use of food truck H1. This same pattern is visible in the food
truck meals of tortillas with a topping. Food truck meals T1 and T3 were both tortilla meals
with falafel, a vegetarian dish. The other food trucks have a higher carbon footprint because of
the use of meat and fish.
The bread with topping, what can be seen as quite a similar meal to the burger, has
generally a higher carbon footprint. The bread with topping are similar to the burgers because
they involve bread with meat, but it is not hamburger bread and not a hamburger meat. This
category of meals has the two meals with the highest carbon footprints of all meals (B5 and
B6). Food truck B5 has a carbon footprint of 19.3 kg CO-eq/kg of meal. It is the result of the
composition of the meal; 43% of the meal was beef. This is also the case for food truck B6. The
total carbon footprint is 13.0 kg CO2-eq/kg of meal because 27% of the meal consists of angus
beef. The four other meals in the bread with topping category are also more at the higher end
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Food trucs divided by meal type
Figure 21: The CO2-eq emissions of the food category in the total meal, divided per type of meal

of the carbon footprint of all meals. Again, this is mainly the result of the amount and the kind
of meat used in the meal. These meals are mainly focussed on the meat and provide the bread
and vegetables as an addition.
The three sate meals of food truck S1, S3 and S2 are quite similar. They served chicken
sate with some vegetables, sate sauce and krupuk. It is therefore only natural that the carbon
footprints of these meals do not differ much. This is also the case for the curry and rice meals.
These meals had a similar composition and therefore have a similar carbon footprint. Even
though food truck O6 used lamb meat (CO2 emissions of 79.2 per kg), they are more in the
midrange of the carbon footprint results. This is the result of the usage of other products. The
meal of this food truck existed of many different components, and the lamb meat therefore
played a less dominant role. Only 8 percent of the total meal was meat. On the far right the
meals that could not be compared are presented. Because there is much variation in this
category, these meals also differ much in their carbon footprint.
What is visible with dividing the meals into types of meals in combination with the
carbon footprint of those meals is that a “low carbon” version of the meal exist, mostly seen
with the hamburgers and the tortillas. These meals could be an alternative to the meals in the
same category.
6.1.2

Motives for product choice

The product choice’s motives were divided into three groups and are combined with the
carbon footprint presented in Figure 22. The food trucks on the left side of the Figure are the
ones with the most environmental considerations. What is striking about those meals is that
none of those meals have meat in them; the four food trucks with the lowest carbon footprint
are totally plant based meals. The exception in the group is food truck B2, what is not fully
plant based because of the usage of dairy products. The carbon footprint of this meal is higher
than the others in the same category.
The food trucks in the middle of the Figure are the food trucks that buy certain products
more sustainable. As is visible, there is a lot of variation between the carbon footprint of the
different food truck meals. No conclusion can be drawn about if this tactic of buying certain
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Figure 22: The CO2-eq emissions of the food category in the total meal, divided on the sustainability motives

products sustainable has an influence on the total carbon footprint of the meal. This is also the
case for the food trucks that do not consider the environment with their product choice. Even
though they do not consider the environment in their product choice, they do not have the
highest carbon footprint of all the meals. When compared to Figure 21, they have a more or
less average carbon footprint.
6.2 Carbon footprint of transport
The transport of the food truck from the parking location to the food truck location was
an insurmountable part of the food truck business. Because it is seen as an addition to the carbon
footprint of the food (see Carbon footprint of transport, page 28) it will be added to the carbon
footprint of the food. The results of this analysis are presented in Figure 24 and Figure 23.
Transport contributes less than 10% to the overall carbon footprint of the gourmet food
truck. The contribution of transport of the food truck is the highest with food truck B1 (0.21 kg
CO2-eq) and the lowest with food truck T2 (0.0001 kg CO2-eq). There is no pattern between
the type of fuel used and the carbon footprint of the transport of the food truck.
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Figure 24: The share of the different food categories and transport in the CO2-eq emissions of the food truck
meals
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Figure 23: The CO2-eq emissions of transport
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7 Options to reduce impact of gourmet food truck meals
In this chapter the different scenarios to reduce the CO2-eq emissions of the different food
truck meals are discussed. The chapter is divided into three sections, all containing a different
strategy to reduce the impact of the meals. The first section discusses the scenario of reducing
the weight of the meat in the meal with 25% and replacing it with 25% more vegetables. It also
goes into the second scenario. The second scenario is similar to scenario one, but then with 50%
less meat and 50% more vegetables. Section two describes the scenario of reducing the weight
of the meat with 50% and replacing it with an increase of 25% vegetables and 25% bread. The
last section looks at the possibility of replacing high CO2-eq meat types with low CO2-eq meat
types.
Results of all scenarios are displayed in Figure 25. Not every scenario is applicable to every
food truck meal, and these were therefore left out of the Figure.
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Figure 25: The carbon footprint of the total meal per food truck for all scenarios

7.1 Scenario one & two
In scenario one the weight of the meat used in the meal was reduced by 25%. To replace
the reduction in the weight of the meal, there was an addition of 25% in the weight of the
vegetables used. This resulted in a reduction of the carbon footprint by on average 16%, and
varied between 27% (food truck O6) and 9% (food truck O3).
Scenario two targets the same categories. In scenario two the weight of the meat is reduced
by 50% and the weight of the vegetables is increased by 50%. This resulted in a reduction of
the carbon footprint by on average 33%. Food truck O6 again experienced the highest reduction
(49%) and food truck O1 and O3 the lowest reduction with 25% of their carbon footprint. The
reduction of all food truck meals for scenario 1 and 2 is visible in Figure 26.
The reduction was dependent on two factors; the kind of meat used and the kind of
vegetables used in the meal. Both meat and vegetables can have a highly varying carbon
footprint. Reducing the weight of the product with 25% therefore has a different impact. This
is reason why the reduction of food truck O6 is substantially higher than of food truck O3; food
truck O6 used lamb in their food truck meal. Lamb has a carbon footprint of 79.2 kg CO2-eq/kg
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and reducing its weight with 25% will therefore have a significant impact on the overall carbon
footprint of the meal.
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Figure 26: The carbon footprint of the total meal per food truck for scenario 1 & 2

7.2 Scenario three
In scenario three the weight of the meat used in the meal was reduced by 50%. To replace
the reduction in the weight of the meal, there was an addition of 25% in the weight of the
vegetables and 25% in the weight of the bread used. This analysis could not performed on all
food truck meals, because many did not use meat, vegetables and bread at the same time. The
results are shown in Figure 27.
The scenario led to an average reduction of 36%. Again the biggest reduction was achieved
at food truck O6 (46%). The lowest reduction was with food truck O1 with 19%. The reduction
is higher than when the meat is only replaced by vegetables.
There is a difference between the result of scenario two and scenario three, even though
both scenarios included a reduction of 50% of the meat. This different results from a dissimilar
carbon footprint of bread compared to the vegetables used in the food truck meals. In most
cases partly replacing the meat with bread leads to a bigger reduction, but with food trucks O1
and C1 this was not the case. The difference in reduction of CO2-eq emissions between those
two scenarios was 6% and 1% respectively.
7.3 Scenario four
The Carbon footprint (page 63) described the contribution of meat to the total carbon
footprint of the food truck meals. It concluded that the contribution of this meat highly depends
on the kind of meat, as the CO2-eq varied substantially. Therefore this scenario looks at the
reduction of the impact that the meat category could have in case of replacing it with a low
carbon meat alternative. In this case this is the replacement of the meat with chicken meat.
Chicken has a carbon footprint of 11.9 kg CO2-eq/kg. The food trucks that experienced a
reduction of the carbon footprint are presented in Figure 28.
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The reduction of CO2-eq emissions is het highest for food truck B5, B6 and O6 with a
reduction of 68%, 69% and 69% respectively. These results are in line with the earlier results;
these food trucks used meat that had a high carbon footprint. Food truck B5 and B6 used beef
meat and O6 used lamb meat. The reduction of the other food trucks in the Figure is less
substantial. The difference between the used type of meat and the chicken was less than with
food trucks B5, B6 and O6. The average reduction in this scenario was 44%, but varied between
6% and 69%.
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Figure 27: The carbon footprint of the total meal per food truck for scenario 3
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Figure 28: The carbon footprint of the total meal per food truck for scenario 4
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8 Discussion and recommendations
8.1 Discussion of approach
8.1.1

Selected food trucks

The sample for the food trucks resulted from the willingness to participate in this study
of the food trucks entrepreneurs. The participants of the pilot project initiated for food trucks
by the municipality of Amsterdam were part of the original sample. All food trucks that were
participating it this pilot were selling their meals in Amsterdam and were selected by the
municipality on the basis of their food (organic and local) and innovative vision. Because this
study was looking into the possibility of food trucks being a niche actor in the food supply chain
of Amsterdam, these food trucks were approached. Only three food truck entrepreneurs
responded and wanted to participate.
Because of the lack of respondents from this original sample, the approach of this study
shifted to the food truck festivals in Amsterdam. These food truck festivals also hosted food
trucks that did not originate in Amsterdam. Nevertheless, these food trucks sold their meals on
food truck festivals in Amsterdam. Therefore they were still considered as possible actors in
this study.
8.1.2

Highest selling meal

The most sold meal of the menu of the food truck entrepreneur was chosen as the unit
of analysis of this study. This unit of analysis was selected because it represented the highest
sale of the total food truck and therefore embodied the most meals on food truck festivals. This
most sold meal can also be seen as the entrepreneurs trademark. Food trucks have small menus
and their most sold meal was most often the meal they had put most effort and money into.
Even though the highest selling meal of a food truck says a lot about a food truck, it
does not tell everything. When looking at the characteristics of the most sold meals of the food
truck, as done in Characteristics of the meals of gourmet food trucks (page 41), there is a
difference between the most sold meals and the menus. Of the 24 meals analysed, sixteen
contained meat, two contained fish, one was vegetarian and five meals were vegan.
Nevertheless, those menus of the sixteen food trucks that had a meat based highest selling meal
were often mixes of meat based or vegetable based meals. In other words; the highest selling
meal does often not represent the total menu of a food truck.
This also affects the carbon footprint calculation of the food truck. As seen in the results,
meat has a major impact on the carbon footprint of the meal and therefore on the food truck.
When meat is used in the most sold meal it results in a high(er) carbon footprint, but this meal
does not necessary represents the carbon footprint or environmental considerations of the whole
food truck. Of the 16 food trucks that had a meat based highest selling meal, nine also offered
vegetarian/vegan options with a low(er) carbon footprint. This also works the other way around;
a low carbon footprint of the most sold meal does not represent a low carbon or environmental
considerations of the truck.
This approach of only analysing the highest selling meal was chosen because of two
reasons; time and representativeness. Because of the constraint of time only the highest selling
meal was analysed. The six months that were taken for this these project did not make it able
to analyse the whole menu of a food truck. Secondly, the highest selling meal was chosen as
unit of analysis because more food trucks could be involved in this study. The meals and menus
of food trucks differ highly and by involving more food trucks the representativeness of the
industry could be more guaranteed.
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8.1.3

Carbon footprint

The data provided by de Valk et al. (2016) was insufficient to do the analysis. Two
approaches could be taken from this point onwards. The first strategy would be to leave these
products that had not corresponding carbon footprint data in de Valk et al. (2016) out of the
calculation. This is less time consuming, but would lead to an underestimation of de overall
carbon footprint. In the case of the carbon footprint of the meals of the food trucks this would
have been the case. Many food trucks used ingredients that were not analysed by de Valk et al.
(2016). Leaving these products out of the carbon footprint calculations would have
underestimated their overall impact because these products often represented a substantial part
of the meal.
The second approach would be to use data from another carbon footprint study, with the
risk of under- or overestimating the carbon footprint of the product. Because the first strategy
would structurally underestimate the carbon footprint of the different gourmet food truck meals,
it was decided to merge the studies of de Valk et al. (2016) and Clune et al. (2017) and therefore
focus on the second strategy. The unit of analysis was the same for both studies, this did not
cause any problems. However, there was a difference in the system boundaries of the studies.
Because the system boundary define the operations that contribute to the life cycle of the
product, process or activity, the results of the two studies were different. The risk that came
with this is that certain CO2-eq emissions are counted double or left out.
This under- or overestimating of the carbon footprint as a result of different system
boundaries has been reduced by comparing the similar food products of Clune et al. (2017) with
the data of de Valk et al. (2016). After this comparison, the average difference of a food group
was added to the individual food product carbon footprint results of Clune et al. (2017). The
details of this calculation have been explained in Carbon footprint of food calculation (page
26).
This approach of was chosen because of two reasons: underestimation of the carbon
footprint and time. By merging the results of de Valk et al. (2016) and Clune et al. (2017) the
chance of underestimating the carbon footprint of a food truck meal was reduced. Would this
addition to the carbon footprint results of Clune et al. (2017) have been left out, than it would
have had substantial consequences for this carbon footprint. Food truck meals who would have
used products that were more “exotic” (in other words: not part of de Valk et al. (2016)) would
have been structurally underestimated in their carbon footprint. Secondly, the approach was
chosen because it was less time consuming but still efficient. Future researchers with more time
would be able to analyse all the products used individually and have results with more certainty.
Unfortunately, the scope of this thesis project did not make this possible.
8.1.4

Transport

To calculate the carbon footprint of the transport of the food truck, the amount of meals
sold per food were taken into account. The amount of meals sold per food truck was an
estimation. The estimation was based on the conversations with the 27 food truck entrepreneurs;
not all meals were selling at the same rate. This was taken into account when calculating the
amount of meals sold (see Menu & meals sold, page 24). Nevertheless, the amount of meals
sold is an estimation and can be higher or lower in reality. Because the emissions of the transport
of the food truck were divided by the estimated amount of meals sold, a wrong estimation could
have led to a miscalculation. Therefore the emissions of transport can be higher or lower,
depending on the amount of meals sold.
The second weakness in the analysis of the carbon footprint of transport was created
because of a lack of information. The research of de Valk et al. (2016) gives insight in the
different sources of CO2-eq emissions in the supply chain (production, transport, refrigeration
etc.) of different food products in the Netherlands. These detailed results are presented in
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Figures in the report. These results were presented in such a way that reading them and
reproducing them in this research would have led to disparities in the results. The research
institute and researchers of this study were approached with the question if they were willing
to share the detailed information of those figures. Regrettably, they were not willing to share
these pieces of information (L. Temme, personal communication, June 13 2017). Therefore a
detailed analysis of the different sources of the CO2-eq emissions in the food supply chain could
not be addressed. This information gap has led to a less detailed analysis of the transport of
carbon footprint of the gourmet food truck meals.
This less detailed analysis of the transport of the carbon footprint of gourmet food truck
meals also had an influence on preventing double counting. The carbon emissions for the
transport of the food product from the buying location (wholesale, supermarket, farmer etc.)
was not taken into account because they could not be extracted from the information. Not
knowing which part of the carbon footprint of certain products could be devoted to transport
led to the decision to not take this into account. Gourmet food truck entrepreneurs could have
been asked about this topic, but not being able to put a CO2-eq emission to this activity would
not have been an valuable addition to this study. After all the results of the different food trucks
needed to be compared, and with not knowing the exact emissions this would not have been
possible.
8.1.5

Energy and waste disposal

This prevention of double counting because of the lack of information was also the case
for the energy usage of the food truck itself for the preparation, refrigeration and cooking of the
food product and the waste disposal. Because de Valk et al. (2016) did not provide the detailed
information, it was assumed that the energy usage and waste disposal of food truck meals was
the same as with an average Dutch meal as analysed by de Valk et al. (2016).
This also means that the usage of special cooking methods (as barbequing or wood ovens)
were not given special attention in terms of CO2-eq emissions. This also applies to the usage of
biodegradable disposables. Much was also unclear about these activities. Food truck
entrepreneurs did not know what kind of energy was used (green or grey) to run the food truck.
It was also unclear what would happen to the separated waste of the food trucks.
8.2 Discussion of results
8.2.1

Meal characteristics

Comparing the contribution of the different food categories in an average food truck
meal with the average intake of food categories per day of the RIVM (2016) research, several
differences can be indicated. First of all the amount of meat is higher in the food truck meals
(34%) than of the average food intake (17%). Nevertheless, the intake of dairy products is
significantly higher (30%) with the average daily food intake than of the average food truck
meal (3%). Vegetables are also a bigger part of the average food truck meal (34%) than of the
daily food intake (17%). The differences are presented in Figure 29.
Difference between those two analysis can be explained by the type of meals taken into
account. Because the RIVM (2016) research also takes the breakfast and snacks into account,
these meals have an influence on the average of the intake of the different food categories per
day. The food truck meals selected for this research were based on the possibility for it to
function as a proper lunch or dinner.
The meals of the food trucks were often also prepared in a different way than would be
conventional at home. Food trucks used barbeques, special ovens or fried all of their food. The
food was also presented on (biodegradable) disposables. Thirdly, the food for the gourmet food
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truck meals came mostly from the wholesale (75%) as the food that is consumed at home comes
mostly from the supermarket (66%) (Ocké et al., 2017).

Average daily intake of the Dutch

Vegetable
Fruit
Dairy
Meat
Bread
Fish

Average food truck meal

Other

0%

20%

40%

60%

80%

100%

Figure 29: Composition of food categories in an average food truck meal or in the average intake of food of
the Dutch (based on de Valk et al., 2016)

8.2.2

Food carbon footprint

Temme at al. (2014) examined the same food consumption survey (2007-2010)
calculate the carbon footprint and the key contributors to this. The habitual GHG emissions of
a day’s consumption in the Netherlands was on average 3.2 kg CO2-eq for girls, 3.6 kg CO2-eq
for boys, 3.7 kg CO2-eq for women and 4.8 kg CO2-eq for men. The carbon footprint of the
different gourmet food truck meals vary between 0.9 to 19.3 kg CO2-eq/kg meal and the average
carbon footprint is 5.5 kg CO2-eq/kg meal.
A substantial difference can be analysed between these carbon footprints of the average
daily food intake and the average food truck meal. One explanation for this would be the usage
of meat in the meal. The average food truck meal is composed of 34% meat, and because meat
has the biggest environmental impact, the difference between the two can be explained.
Conversely, the average daily intake of food by the Dutch contains more dairy products. Those
dairy products also have a substantial impact on the overall carbon footprint.
8.2.3

Niche actors

As explained in the introduction, van Bossum (2017) identified five main strategies to
reduce the GHG emissions of the urban food consumption in Amsterdam. The strategy that was
applicable to this thesis research was focussed on a shift in sourcing practices. Van Bossum
(2017) saw a key role for niche actors in this strategy. “Innovative niche actors in the food flow
(such as manufacturers, food service enterprises and waste actors) have a very small absolute
impact on the food carbon footprint. However, they play an important role in getting the carbon
footprint on the public agenda, developing and testing innovations, and challenging other
players to keep up.” (van Bossum, 2017, p. 90).
Niche actors play a role in shaping a sustainable food market and challenging market
leaders. Because the food trucks claimed to use local and sustainable food (for instance
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Ecopreneurist, n.d.; Paster, 2011; U.S. Green Building Council Nothern California, n.d.), the
expectation would be that the food trucks indeed challenge the sourcing practices of food. As
seen in the analysis, most food trucks cannot be labelled as innovative niche actors. Maybe
they claim to be innovative and putting the carbon footprint on the public agenda, but the
carbon footprint calculation paints another picture.
8.3 Recommendations
8.3.1

Recommendations for food truck entrepreneurs

Food trucks entrepreneurs can have an influence on their overall carbon footprint. By taking
the following factors into account, the CO2-eq emissions of their meals could be made lower.
-

-

-

Meat. As seen in the Carbon footprint of gourmet food trucks (page 63) and Options to
reduce impact of gourmet food truck meals (page 68), meat was the biggest contributor
to the overall carbon footprint of the meal. Replacing this meat with vegetables or bread
will lead to a reduction in CO2-eq emissions as seen in the seventh chapter of this thesis
report. Replacing beef or lamb meat with chicken will also lead to substantial
improvements of the carbon footprint of gourmet food truck meals.
Nevertheless, it is the question whether food truck entrepreneurs will change
their meals in order to have a lower carbon footprint. According to H. van Lierop, A.
Neyt and H. van Gelder meat dishes are sold more on the food truck festivals. Because
the food truck business is their form of income, it is in their interest to have a high selling
rate. Changing the food truck meal to a version with less meat could therefore generate
less income for the entrepreneurs. It is therefore the question if food truck entrepreneurs
are willing to change the meat usage.
Energy usage. When located on a festival, food truck entrepreneurs do not have the
knowledge if the energy supply is green energy. Asking the organisers of the festival
what kind of energy is used, could maybe raise awareness about this.
Some food trucks had solar panels on the roof of their food truck to supply their
energy. This is more sustainable form of energy supply. It would make the food trucks
also more flexible in the locations they could operate and make them more independent.
Nevertheless this is an investment not all entrepreneurs can afford.
Waste. Food truck entrepreneurs often separate the waste they make during the festival.
What happens with the separated waste after the festival ended is unknown. If it is
treated the same or is kept separate is unclear to the food truck entrepreneurs. Raising
this issue with the organizers of the festivals could solve this information gap and
improve it.
8.3.2

Recommendations for further research.

This thesis research has been based on several assumptions. To verify these
assumptions, further research is needed. The following research question could verify these
assumptions:
What is the detailed carbon footprint of gourmet food truck meals in Amsterdam? Based
on this research, the emissions of transport, energy and waste could not be taken into account
into detail. These emissions were based on the results of de Valk et al. (2016) and Clune et al.
(2017) and were not looked at into detail. When the information needed to answer this question
is available, it creates more opportunities to analyse where the carbon emissions of one food
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truck meal could be assigned to. This would create more opportunities for food truck
entrepreneurs to reduce their impact of their whole business.
In what way could food truck entrepreneurs be guided to function as a niche actor in the
urban food consumption in Amsterdam? As seen in this thesis research, most food trucks
cannot be seen as niche actors. Nevertheless, these entrepreneurs have their function in the food
truck industry in Amsterdam. Looking into the possibilities for them to function as niche actors
could help in the transition to a more sustainable food truck industry in Amsterdam.
Where did the idea of gourmet food truck meals being “local and sustainable” originate
from? As the results of the carbon footprint analysis indicate, most food truck meals cannot be
seen as sustainable. Additionally, most food is bought at the wholesale or speciality store. The
claims of food trucks being “local and sustainable” is not consistent with the results of this
thesis research. Looking into the origin of this claim would give more insight in the food truck
industry.
What or which organisations or people are niche actors in the urban food consumption
industry in Amsterdam? Van Bossum (2017) identified five strategies to reduce the GHG
emissions of the urban food consumption in Amsterdam The strategy that was applicable to this
thesis research was focussed on a shift in sourcing practices, because van Bossum (2017) saw
a role for food truck entrepreneurs. The results indicate that not all food trucks can be identified
as niche actors, and therefore their impact on a shift in sourcing practices will be minor. So
looking into what kind of people or organisations comply with the criteria of van Bossum
(2017) will help in the transition to a sustainable food supply chain in Amsterdam.
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9 Conclusion
Food truck entrepreneurs have a passion for food. They serve their meals on the different
food truck festivals or locations throughout the city of Amsterdam. Their food trucks often have
an innovative cuisine and are focussed on providing people with a good, convenient meal.
Nevertheless, with these meals comes the claim that they are “local and sustainable” and
therefore the entrepreneurs could function as a niche actor in the transition to a sustainable food
supply chain in Amsterdam. This would mean that the food truck meal would be a low carbon
alternative to the average Dutch meal. This thesis research has tried to look into this claim.
The first sub-research question was: Which elements in the food chain are the main
contributors to the food carbon footprint? This carbon footprint assessment was aimed at
looking at the main contributors to the carbon footprint and looking at the uncertainty that
comes with a carbon footprint study. The main contributor to the carbon footprint of food was
the production phase. This applied to all food categories. Nevertheless, the impact of meat in
the production phase was substantially higher than of vegetables. This is created by the high
conversion rate of feed to food in this phase. Buying fruits and vegetables that are in season
reduces the CO2-eq impact of transport and refrigeration. In the consumption phase the cooking
of vegetables and fruits takes a relatively high part in their carbon footprint. Generally the
impact of animal products (meat and dairy) is higher than of vegetables or fruits.
With analysing the carbon footprint and expressing it in CO2-eq per kg of food product
comes uncertainty. The varieties in the results is mostly present in the production phase of the
product because of variety in the biological and chemical processes at the farm level. Second
to that the yield of crops can vary and have a major impact on the final calculation. Varieties in
the transport, refrigeration, consumption and waste disposal phase were less present.
The second sub-research question (What are the characteristics of the gourmet food
truck meals in Amsterdam?) focused on the characteristics of the different food truck meals that
were a part of this study. The food truck meals were divided into six different groups:
hamburgers, bread with topping, sate, curry with rice, tortilla with topping and others that could
not be categorized. The meals were generally convenient, meaning that they could be eaten
standing without making a mess. The main ingredients of the 24 analysed food trucks consisted
mostly of vegetables (34%), meat (21%), bread (18%) and other products (18%). Compared to
an average Dutch meal there is a substantial difference in the usage of dairy products, these are
less present in the food truck meals.
Most products for the food truck meals were bought at the wholesale and specialty
stores. Only one food truck sourced its ingredients from the farmer. All these ingredients were
picked up or brought to the food truck entrepreneur by car. The food truck itself were mostly
old cars or vans with a high consumption rate, but most had a short drive to the food truck
festival. Entrepreneurs used varying methods to prepare their food: some needed minimal
preparation and others involved multiple steps. Therefore the energy usage also varied. One
food truck was focussed on reducing the food waste by using already disposed bread.
Sub-research question three (Which motives are considered by gourmet food truck
entrepreneurs with their meals?) looked into the different environmental motives of food truck
entrepreneurs. Their answers characterized three different groups: 1. Entrepreneurs who ignore
the environment in their product choice. 2. Entrepreneurs who buy certain products more
sustainable, but did not principally argue for sustainability to purchase their products. 3.
Entrepreneurs who based their core business on sustainable food.
Also sustainability issues that came with transport, energy usage and waste disposal
were taken into account by some entrepreneurs. Transport was seen by the entrepreneurs as an
insurmountable part of the food truck industry, but its impact is reduced by buying in large
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quantities. This was also applicable for the energy usage; it was seen as an insurmountable part
of the production of meals. Food truck entrepreneurs tried to consider the environment by using
biodegradable disposables, minimalizing and separating their (food) waste.
Nevertheless, only four food trucks could be seen as niche actors in the food truck
industry. These four food trucks challenge the standard supply chain structure currently present
(production, processing, manufacturing, distribution, retail, consumption, waste disposal). The
food truck O2 is the food truck that challenged this structure the most. Because this food truck
was a part of a bigger company they have the opportunity to look at all the facets of the food
truck and make it more sustainable.
The fourth sub-research question was: What is the estimated carbon footprint of an
average meal provided by the gourmet food truck industry and which aspects contribute to this
footprint? The carbon footprint of the gourmet food truck meals highly varied; they were in the
rage between 0.9 to 19.3 kg CO2-eq/kg meal. When looking at the carbon footprint of the
different food categories without the division into meals or motivations, it was visible that meat
was the biggest contributor. Although meat is the biggest contributor to the carbon footprint,
the amount of CO2-eq emitted varies heavily depending on the type of meat. The carbon
footprint of beef and lamb was substantially higher than of chicken. The transport of the food
truck itself also had an impact on the carbon footprint of the meal, but was minor.
The first pattern that could be identified was based on the type of meals. Often in the
group with the same type of meals a low carbon version could be identified. For instance there
were two low carbon vegan burgers and one high carbon meat-based burger. The second pattern
was based on the environmental motivations of the food truck entrepreneurs in combination
with the carbon footprint analysis. When a food truck entrepreneur was in the group of the food
trucks that had sustainability as their starting point of doing business, the carbon footprint of
the meal belonged to the lowest of the food trucks analysed. But it was not the other way around:
the food truck entrepreneurs that belonged in the group that did not take the environment into
their considerations were not producing the highest emitting meals.
Food truck entrepreneurs have several options to reduce the impact of their meals, as
seen by answering the research question: What are the options for gourmet food truck
entrepreneurs in Amsterdam to reduce the carbon footprint of their meals? Reducing the usage
of meat and replacing it with vegetables or bread leads to a reduction in the CO2-eq emissions
per food truck meal. The reduction varies per meat used and per quantity of product reduced.
Replacing beef and lamb meet with chicken can also serve as an option to reduce the impact.
The characteristics of the meal and environmental considerations of food truck
entrepreneurs vary highly, but have an impact on the carbon footprint. Food truck meals that
are vegetarian or vegan are generally more sustainable than food truck meals based on meat,
specially beef and lamb meat. Buying one product of a meal more sustainable does not have an
impact on the overall carbon footprint of a meal. Therefore it highly depends on the food truck
meal if it could serve as a low carbon alternative for an average Dutch meal.
Therefore the choices people make at the food truck festival are the same as in the
supermarket; there are more and less sustainable options. This does not make the current food
truck industry different than the current players in the urban food supply chain of Amsterdam.
Nevertheless, there are four food trucks that can be seen as niche actors, and these could serve
as a low carbon alternative to the current food supply chain. Therefore they could function as
an example to others.
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1 Appendix. Food trucks on the Rollende Keukens
Festival
Naam

Reason for denial selection

Crepes-mobiel

Rejected to participate

Meat at the Bar
Dos Chicas
Bangkok Streetfood
Oesterkrakers

Only selling oysters

Pofferdikkie
ofjeSpaanseWorstlust

Rejected to participate

El Caminante Contemporary Gourmet Arepas

Unfindable

Metropolitan Mobile Pastry

Only selling sweets

Cantina Mexicana / Los Hapje
Pachamama On Wheels
Wat de pot Schaft

Only selling icecream

Dos Besitos

Unfindable

de Donutfabriek

Only selling donuts

Moor Bites
Pass the Peas

Already approached, did not react

De Wafelbus

Only selling waffles

L'Arrosticino Gustoso
Wood Pizza & Grill

Already approached, did not react

Pita Queen
Hotmamahot Catering

Already approached, did not react

Vuurbrood

Already approached, did not react

BROWNIE FOODTRUCK

Only selling brownies

Sate Bar Charley
JAMAICAN FOOD

Unfindable

Pastéchi Caribé
Brothers in the hood
Voetjes van de Vloer

Unfindable

Fruitland

Only selling fruits

Ekafe

Only selling coffee

SoundTrek

Only selling drinks

FoodRiders

Unfindable

Sabores de Venezuela
Acai Events

Only selling smooties

Hier en Daar
Churro Kitchen - Biologische Spelt-Churros

Only selling churros

Peperwortel's Paris Beiruth
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Entrecôte Mobile
Amor

Unfindable

Mister Ti's Seafood

Can only be approached via Facebook

Spelty
Curryup!

Already participated

AlohaGaudi
Laih Laih's Happy Belly
De BallenBar
Dikke Bertha

Only selling coffee

Bitter & Real

Only selling coffee

Chef Nicolas
MILF (Man, I Love Fish!)
Kaas in 't Bakkie
Renzo's on Wheels
Piepers & Rund
Kip Ik Heb Je

Unfindable

Flamm in de Kuchen
Waffels op Wielen

Only selling syrup waffles

BAKBLIK

Already participated

Buschetta
Caliente
Donut Dude

Only selling donuts

De Banaanhanwagen
Very Hanoing

Unfindable

Theetantes

Only selling thee and sweets

Public Pie

Only selling pie

Mr. Hiepers Hete Hond

Unfindable

Butch & Dutch

Unfindable

Rainarai
Brandt & Levie Hotdogs

Only selling hotdogs

The Roaming Panda
Vleesch Noch Visch

Already participated

de Dames van het Verboden Fruit

Only selling fruit smooties

De Wentelteefjes

Only selling wentelteefjes

VET LEKKER
De Pofferij

Only selling poffertjes

Bennie Blij

No contact information

Jojo Yokiyo

No contact information

Bollyfoods
Le Grand Croissant
L'Aubergine
Plantage Onverwacht
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Already rejected to participate

Pofferdory Central

Only selling poffertjes

Yokohama Noodle Bar
De Microbar
Zilt en Zalig

Only selling oysters

argentinian grill

Unfindable

Tasty Indian Bites
Habibi on tour
De Tweede Jeugd
Pub Grub

Unfindable

Mister Makan
The Brûlée Bike

Only selling creme brule

FlowYo the Yoghurtbar

Only selling yogurth icecream

Smokey Goodness

Already rejected to participate

Le Bustro
It's A Wrap

Already rejected to participate

Saté-man

Already participated

Churros Brandweerwagen
Everything On A Stick (Streetfood X Sharing is
Caring)

Only selling churros

NomNom Vietnamese Streetfood

Unfindable

het FoodTheater

Unfindable

De Taarten Kamer
THE BUTCHER ON WHEELS/THE ENTOURAGE
GROUP

Only selling pie

De Sapkar

Only selling juices

Chick on a Stick

No contact information

Duck Truck

Already participated

No contact information

Unfindable

meneer temaki
vrij voedsel

Already rejected to participate

The Dutch Weed Burger
Professor Grunschnabel

Only selling icecream

Spingaren
Vito's kitchen

Unfindable

Ecopizza
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2 Appendix. Menu items and amount of meals sold per
food truck
Food
truck
number
1
1
1
1
2
2
2
2
3
4
4
4
5
5
5
5
5
5
5
6
6
6
7
7
8
8
9
9
10
10
10
10
11
11
11
11
12
12
88

Menu item

Items
sold

Percentage

Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Non-vegetarian
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegan
Vegan
Vegan
Vegan
Vegan
Vegan
Vegan
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian

175
140
105
70
300
240
180
120
1200
200
160
120
200
160
120
80
40
20
10
100
80
60
900
720
350
280
700
560
800
640
480
320
100
80
60
40
100
80

100%
80%
60%
40%
100%
80%
60%
40%
100%
100%
80%
60%
100%
80%
60%
40%
20%
10%
5%
100%
80%
60%
100%
80%
100%
80%
100%
80%
100%
80%
60%
40%
100%
80%
60%
40%
100%
80%

12
13
13
13
13
14
14
14
14
14
15
15
15
15
15
15
15
15
16
16
16
17
17
17
17
17
17
18
18
18
18
18
19
19
19
20
20
20
20
20
20
21
21
21

Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegan
Vegan
Vegan
Vegan
Vegan
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Vegetarian
Vegetarian
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Vegetarian
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian

60
250
200
150
100
250
200
150
100
50
100
80
60
40
20
10
5
5
325
260
195
350
280
210
140
70
35
100
80
60
40
20
800
640
480
125
100
75
50
25
12,5
250
200
150

60%
100%
80%
60%
40%
100%
80%
60%
40%
20%
100%
80%
60%
40%
20%
10%
5%
5%
100%
80%
60%
100%
80%
60%
40%
20%
10%
100%
80%
60%
40%
20%
100%
80%
60%
100%
80%
60%
40%
20%
10%
100%
80%
60%
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21
21
22
22
22
22
22
23
24
24
24

Non-vegetarian
Vegetarian
Vegetarian
Non-vegetarian
Non-vegetarian
Non-vegetarian
Vegetarian
Vegan
Non-vegetarian
Non-vegetarian
Non-vegetarian

Food
Total meals
truck
sold per
number day
(estimation)
1
490
2
840
3
1200
4
480
5
630
6
240
7
1620
8
630
9
1260
10
2240
11
280
12
240
13
700
14
750
15
320
16
780
17
1085
18
300
19
1920
20
387,5
21
750
22
300
23
275
24
840
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100
50
100
80
60
40
20
275
350
280
210

40%
20%
100%
80%
60%
40%
20%
100%
100%
80%
60%

3 Appendix. Food trucks in the pilot of the Municipality of
Amsterdam
#
1
2
3
4

Name food truck
Aan tafel
Aloha Juice Truck
Bloempie
BunnyChow Experience

5

Chef Haukon/ Duck truck

6
7
8
9

Crepes-Mobiel
Deli Lama
DPV foodtruck
EAT020/chef on the spot

10
11
12
13
14
15

Everything on a stick
Fifteen foodtruck
FoodBirds/Sir Sandwich
FoodCrib
Friska
Healty foodiez

16

Hete Bliksem Streetfood

17
18
19
20

King Kumpir
Louisiana Canteen
Miami Chula
Mamma Mia Che

21

Margherita Tutta La Vita

22
23
24
25
26
27

Hieper de Pieper
Of je Spaanse Worst Lust
Pass the Peas
Pof
Rainbow Popcorn
Sla-gerei

28

Soesjie Kar/
Soup and Shake
Sublime food company
Surf 'n Turf Tacos
Tante Tortilla

29
30
31

Web adress
https://www.facebook.com/foodtruckaantafel/?fref=ts
Not offering a meal
https://www.ellekeskeuken.nl/
https://www.facebook.com/bunnychowexperience/abo
ut/
https://www.facebook.com/Chef-Haukon909264625771810/?fref=ts
https://www.facebook.com/ducktruck.nl/?fref=ts
Not offering a meal
https://www.facebook.com/delilamafoodtruck/
Unfindable (in KvK register)
https://www.facebook.com/eat020/?fref=ts
https://www.facebook.com/chefonthespot/
Not offering a meal
Restaurant filed bankruptcy in 2016
Unfindable (in KvK register)
https://www.facebook.com/foodcrib/?fref=ts
Has been deleted from the KvK register
https://www.facebook.com/Healthyfoodiez/?fref=ts
https://www.facebook.com/Hete-Bliksem-Streetfood383375475166574/?fref=ts
Unfindable (in KvK register)
https://www.facebook.com/LouisianaCanteen/?fref=ts
Unfindable (in KvK register)
Findable in KvK register, not more information
available
https://www.facebook.com/Margherita-Tutta-La-Vita737174063040544/
https://www.facebook.com/hieperdepieperfriet/
https://www.facebook.com/spaanseworst/?fref=ts
https://www.facebook.com/passthepeasblog/?fref=ts
https://www.facebook.com/pofkar/
Not offering a meal
https://www.facebook.com/Slagerei/?fref=ts
http://sla-gerei.pagecloud.com/
Unfindable (in KvK register)
https://www.facebook.com/sublimefoodco/?fref=ts
Unfindable (in KvK register)
https://www.facebook.com/tantetortilla/?fref=ts
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32
33
34
35
36
37

Tastefools
The Butcher on Wheels
Thrill Grill
Vrij Voedsel/De Laurier
Vuurbrood
Willem & Cammeraat

https://www.facebook.com/tastefools/?fref=ts
http://the-butcher.com/onwheels/gallery/?lang=en
http://thrillgrill.nl/
https://www.facebook.com/vrijvoedsel/?fref=ts
https://www.facebook.com/Vuurbrood/?fref=ts
http://w-en-c.nl/

38

Wrap 'n' Rolling

https://www.facebook.com/wrapnrolling.nl/?fref=ts
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4 Appendix. Theme list for semi-structured interviews
-

Ontstaan
o Wat is jullie ontstaansgeschiedenis
o Wat was de motivatie om de food truck te beginnen?
o Met hoeveel mensen werken jullie aan de food truck?

-

Producten
o Waar houden jullie rekening als jullie producten inkopen?
o Is er in de jaren wat veranderd in het inkopen van de producten?
o Houden jullie rekening met het inkopen met:
▪ De CO2 uitstoot?
▪ Of het in het seizoen is produceert?
▪ Of het lokaal is?
▪ Of het biologisch is?
o Waar houden jullie rekening mee voor de opstelling van het menu?

-

Energieverbruik
o Hoe houden jullie rekening met het energieverbruik van de food truck?
▪ Koeling
▪ Transport van producten
o Met welk vervoersmiddel worden de verschillende producten opgehaald?
▪ Merk/type/bouwjaar
▪ Zuinigheid (rijd 1 op …)
▪ Kilometer in een jaar
o Wat voor vervoersmiddel is de foodtruck?
▪ Merk/type/bouwjaar
▪ Zuinigheid (rijd 1 op …)
▪ Kilometer in een jaar
o Wordt het voedsel nog (gekoeld) opgeslagen voordat het wordt gebruikt?
▪ Hoe lang?
o Hoe wordt het voedsel bereid?
o Hoe is de energietoevoer geregeld op evenementen/standplaatsen?
▪ Stroom/generator?
o Weet je hoeveel energie de food truck verbruikt op een dag dat jullie maaltijden
verkopen?

-

Afval
o Hoe houden jullie rekening met de hoeveelheid die jullie food truck produceert?
o Maken jullie gebruik van biologisch afbreekbare disposables?
▪ Waarom?
▪ Welk merk?
o Wat gebeurd er met het (voedsel) afval aan het eind van de dag?
▪ Scheiden of hergebruiken?
o Wat doen jullie om voedselafval zo veel mogelijk te verminderen?

-

Motivatie
o Hoe houden jullie met de food truck rekening met het milieu, duurzaamheid
en/of klimaatverandering?
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5 Appendix. Difference in values de Valk et al. (2016)
and Clune et al. (2017)
RIVM data

Product

Clune
data

0,413
0,465

Apple with skin
Apple without
skin
Grapes
with
skin
Kiwi
Orange
Peach without
skin
Pineapple
Strawberries
Tangarine

0,36
0,36

Broccoli
Carrot
Cauliflower
Cucumber
Green beans
Lettuce (avarge)
Lettuce
(kropsla)
Onion
Peas
Potatoes
Spinach
Tomatoes (raw)
Zucchini

0,7
0,22
0,35
0,33
0,51
3,15
3,15

0,825
0,907
1,05
0,688
1,64
2,65
1,06
1,99
0,791
1,35
1,49
1,34
0,836
0,854
0,59
1,29
0,815
1,11
1,51
1,64
10,5
13,1
8,4
8,87
10,5
1,63
1,58
2,07
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Amsterdammer
48+
Butter (all)
Cheese 20+
Edammer 40+
Goudse 48+
Milk (full fat)
Milk (half fat)
Yoghurt
(full
fat)

et

al. Clune et al. Total
data
(second difference
value)
between data
0,053
0,105

0,41

0,415

0,47
0,33
0,54

0,437
0,72
0,148

0,72
0,65
0,51

0,92
1,045
0,55
Average for fruit category: 0,488
1,29
0,571
1
2,23
0,21
0,83
-2,314
-2,296
2,56

0,18
0,6
0,2
0,54
0,67
2,69
0,42
1,77
Average for vegetable category:
8,86

0,41
0,69
0,615
0,57
-0,17
0,545
0,150
1,64

11,52
8,86
8,86
8,86
1,39
1,39
1,43

1,58
-0,46
0,01
1,64
0,24
0,19
0,64

2,02
1,97

44,7
45,6
11,9
12,8
4,91
79,2
12,7
12,7
7,44
2,9
7,7
5,16

Yoghurt
fat)
Yoghurt
fat)

(half 1,43

0,59

(low 1,43

0,54

Average for dairy category: 0,661
Beef steak
28,73
15,97
Bovine
flap 28,73
16,87
(runderlappen)
Chicken breast 4,12
7,78
(cooked)
Chicken
with 4,12
8,68
skin
Egg (cooked)
3,39
1,52
Lamb (>10 gr 27,91
51,29
fat)
Pork (<5 gr fat) 5,85
6,85
Pork (>5 gr fat) 5,85
6,85
Average for meat category: 6,336
Codfish
3,49
3,95
Haring
1,17
1,73
Salmon
3,76
3,94
(cultured)
Salmon (wild)
3,76
1,4
Average for fish category: 2,755
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