Fertilising crops with recycled nutrients from
human excreta: Acceptance among urban
farmers and urban consumers
Master thesis

Lotte Oosterhek
September 2020

i

Fertilising crops with recycled nutrients from
human excreta: Acceptance among urban farmers
and urban consumers
MSc Thesis

Lotte Oosterhek

Supervision by:
dr. P. Marijn Poortvliet and dr. ir. Jan Weijma

Chair group Strategic Communication
Wageningen University
MSc Communication, Health and Life Sciences
CPT-81336
Student no. 960801624120
September 2020

ii

Preface
When I started looking for a thesis topic, I knew I wanted to focus on sustainable innovations
in the city. During the search for a topic, I came across the possibility to do research on the
recycling of nutrients from human excreta. I had never heard of this topic before, but I became
enthusiastic right away. After all, it seems only logical to use all these nutrients instead of
throwing them away.
Half a year later, I am still happy that I chose this topic. Sure, it sometimes felt a bit weird to
explain to my friends and family that I was doing a thesis on human excreta, but it was actually
a very interesting subject. I have learned so much writing this thesis, not only about nutrient
recycling but also about doing research on the acceptance of innovations. Furthermore, by
choosing this topic for my research, I was able to contribute to a very current issue on which
more information is still needed, which made all my effort feel more useful.
Of course, this thesis would not have been possible without my two supervisors Marijn
Poortvliet and Jan Weijma, who were always available for feedback but also gave me the
space to really develop my own research. I also want to thank my brother Koen Oosterhek for
putting up with weeks of questions on statistics. I want to thank Bart Roozen for designing the
image on my front page and for being there when it felt like this thesis would never be finished.
Moreover, I want to thank everyone who has provided feedback on the draft version of my
thesis, thereby helping me to take my thesis to the next level. Finally, I want to thank all the
people that have participated in this research for providing me with all this interesting
information and insights.
I hope that the conclusions of my thesis can be used to take the next steps towards the
recycling of nutrients from human excreta, but most of all I hope that this thesis will interest
you in the same way it did me.
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Abstract
For many centuries humans have used their excreta to fertilise crops. This practice changed
when humans started to live in cities and human excreta accumulated. The accumulation of
human excreta led to all kinds of problems, including disease outbreaks and a bad smell.
These problems have, over time, led to a paradigm in which human excreta are viewed as
nothing else than waste. Unfortunately, the substitutes that are often used to fertilise crops,
animal and chemical fertilisers, create several environmental and food security problems.
Therefore, more and more actors try to reintroduce the use of fertiliser with nutrients from
human excreta.
The proximity of consumers to urban agriculture makes cities a suitable place for the
reintroduction of nutrient recycling. However, it is important to make sure that the different
actors in the city will support this practice. In this research, the perceptions of two of the most
important actors, urban farmers and urban consumers, were examined. In-depth information
on urban farmer and urban consumer acceptance of nutrient recycling was gathered through
interviews with urban farmers and consumers and through a survey among urban consumers.
The research provides evidence that a majority of Dutch urban farmers and consumers accept
the idea of nutrient recycling. However, the willingness to use fertiliser with recycled nutrients
or buy products cultivated with this fertiliser is a little lower. This behavioural intention appeared
to be influenced by several factors, namely: perceived efficacy, expectation of others’
cooperation, risk perception, available information, trust, subjective norm, perceived
behavioural control and attitude. The influence of all these factors together, makes that many
urban farmers and consumers are not yet sure about using fertiliser with recycled nutrients or
eating products cultivated with this fertiliser.
Nevertheless, based on the results of this research, it is argued that recycling of nutrients in
cities should be started with the farmers and consumers that already accept the practice. It is
anticipated that more and more farmers and consumers will accept nutrient recycling when the
practice becomes visible in the city.
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1. Introduction
In 2018, 55% of the world population was already living in cities (United nations, 2019). This
number is growing steadily, hence the expectation that 68% of the world population will live in
cities in 2050. Currently, the world’s urban population demands 70% of the total resources on
earth, which is only expected to grow (Bibri & Krogstie, 2017). Part of this demand, especially
the demand for food, is met through urban farming (Eigenbrod & Gruda, 2015). On urban
farms, food is grown within the boundaries of a city to provide for the urban population. Urban
farming does not only provide food, it has several other advantages on a social, economic and
environmental level (Ackerman et al., 2014). These advantages include stimulating regional
economies, reducing dependency on global food markets (Eigenbrod & Gruda, 2015) and
empowering communities (Ackerman et al., 2014). In developed countries, urban farms are
often also used to reach environmental goals, like decreasing urban footprints and protecting
biodiversity (Eigenbrod & Gruda, 2015).
To provide the large urban population with various resources, linear resource chains often
arise. This implies that resources are brought into the city and the waste products that remain
are taken out of the city. These linear chains have high environmental and economic costs due
to production of resources, processing of waste and transport of resources and waste (Nehls,
Jiang, Dennehy, Zhan, & Beesley, 2015). Since urban farms are located within cities, they are
perfectly situated to redirect these linear chains into recourse cycles. Resources like water and
kitchen waste are already recycled on several urban farms, thereby decreasing environmental
and economic costs and dependency on external resources (Ackerman et al., 2014).
Yet another resource that could be recycled within cities are nutrients from human excreta
(Spångberg, Tidåker & Jönsson, 2014). Recycling of nutrients from human excreta to urban
agriculture could have great benefits (Meijer, 1993), especially in cities were very short nutrient
cycles can be created between urban consumers and urban farms (Wielemaker, Oenema,
Zeeman & Weijma, 2019). The recycled nutrients could replace animal and chemical fertilisers,
which have a high environmental impact and are in some cases dependent on finite resources.
More and more scholars are therefore examining the technical possibilities to recycle nutrients
from sewage systems and reuse them in (urban) agriculture (Meijer, 1993).
However, several concerns around nutrient recycling, including concerns about diseases
(Rockefeller, 1998) and micropollutants (Rijkswaterstaat Water, Verkeer en Leefomgeving,
2018), have led to a paradigm in which human excreta is treated as a waste product only. This
leads to the question: would people – farmers, but also consumers – in cities accept it if crops
were grown with the use of nutrients recycled from human excreta? Will these farmers and
consumers choose environmental gain or will they avoid risks by choosing products without
recycled nutrients?
This thesis provides insights regarding the perception of Dutch urban farmers and consumers
on nutrient recycling from human excreta. A combination of three studies, both qualitative and
quantitative, was used to gain in-depth insights into the acceptance of nutrient recycling among
urban farmers and consumers and their reasons to (not) accept this practice. The results of
these three studies were compared with the existing literature, whereby it was argued that the
partial acceptance of nutrient recycling among urban farmers and consumers creates the
possibility to start closing nutrients cycles again.
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2. Context
Before going into the scope of this thesis, the historic and current human waste management
in the Netherlands are described. Moreover, this chapter provides background information on
nutrient recycling within cities in terms of research, legislation and acceptance among urban
farmers and consumers.

2.1 Human waste management
It was not until humans started to live in settlements that worries about the management of
human waste arose. When humans lived as hunters and gatherers, they used to scatter their
excreta around the places they lived. This way of excreta management, which is similar to that
of many animals, automatically creates nutrient cycles (Rockefeller, 1998). The nutrients in
human excreta were absorbed into the ground, which created nutrient rich grounds. The crops
that grew on these grounds absorbed the nutrients. When humans consumed these crops,
they thus consumed the nutrients.
When people started to live in settlements, problems arose around the management of human
waste. Without any effective human excreta management, the excreta in these settlements
quickly accumulated, especially when the settlements grew to the size of cities (Lofrano &
Brown, 2010). The accumulation of human excreta led to an unpleasant smell and many
disease outbreaks. These problems flared up a discussion on the use of human excreta in
agriculture. While some people still wanted to use the excreta as fertiliser, other people stated
that human excreta should be treated as waste. In many Asian countries, special night soil
collectors were appointed that collected the excreta and brought it to the farms (Ferguson,
2014). Similar practices were deployed in Europe, but a low appreciation of the value of human
excreta let to the adoption of animal and chemical fertilisers. In most European countries,
among which the Netherlands, human excreta therefore became nothing more than a waste
product (Rockefeller, 1998; Ferguson, 2014). Over the years, these decisions have led to
several Dutch and European regulations that prohibit macronutrients from human excreta to
be treated as anything else than waste (McConville et al., 2015; Van der Grinten, Spijker &
Lijzen, 2016).
Nowadays, human excreta in the Netherlands is disposed through sewer systems as part of
the wastewater (Rijkswaterstaat Water, Verkeer en Leefomgeving, 2018). Urban wastewater
is normally a mix of domestic, industrial and commercial wastewater. It contains many different
types of micropollutants including chemicals and pharmaceuticals, and it contains kitchen and
human waste (Lofrano & Brown, 2010; Gessner et al., 2014). Depending on the type of sewer
system, urban wastewater can also include stormwater. Dutch wastewater is cleaned in water
treatment facilities (Rijkswaterstaat Water, Verkeer en Leefomgeving, 2018). Through several
steps, like pre-settling and biological treatment, the wastewater is stripped of solid materials,
organic materials and various nutrients (STOWA, 2011). After these treatment steps, effluent
and sludge remain. The different treatments ensure that most harmful substances are
contained in the sludge or escaped into the atmosphere (as for example nitrogen gas). The
effluent can therefore be drained to any nearby surface water, like a river. In some situations,
part of the sludge is digested through thermal hydrolysis, whereby energy is recovered that is
used for the water treatment plant itself (Oosterhuis, Ringoot, Hendriks & Roeleveld, 2014).
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The remaining sludge is normally dewatered and incinerated (Kirchman, Börjesson, Kätterer
& Cohen, 2017; STOWA, 2011).
Besides harmful substances, the wastewater is also cleared of most of the nutrients. These
nutrients would cause an excess of nutrients when released into the surface water (Spångberg
et al., 2014). A surplus of macronutrients (especially nitrogen and phosphate) in surface water
leads to a decreased biodiversity and to eutrophication because algae thrive on the nutrients
while most animals are adapted to pure water1 (Rockefeller, 1998). Eutrophication has
enormous impacts on the environment, society and economy because it deteriorates
ecosystems, reduces fisheries and, in case of toxic algae, endangers people (Global
International Waters Assessment, 2006; Randall, 2003).
Although the nutrients from wastewater cannot be drained to surface water, the complete
elimination of the nutrients also has a big impact on the environment. Since the nutrients in
wastewater are not recovered, farmers need to import other nutrient sources. The animal and
chemical fertilisers, which are often used in (urban) farming, create high greenhouse emissions
in production and transport (Spångberg et al., 2014). Moreover, some components of chemical
fertilisers are extracted from finite resources. Besides deficits, this could lead to geopolitical
tensions in the future (Wielemaker & Weijma, 2020). There are already differences in access
to fertiliser in different areas of the world. In areas where chemical and animal-based fertilisers
are not sufficiently available, soils are often nutrient deficient (McConville et al., 2015). In the
richer areas of the world, fertiliser is used in abundance, which leads to an accumulation of
nutrients in soils. The nutrient surplus in soils leads to leakages to surface and ground waters
with eutrophication as result (Bol et al., 2018).

2.2 Closing the loops
For many years, wastewater in the Netherlands was perceived only as waste and therefore as
something to get rid of. The last decades, this has been changing (Meijer, 1993). Efforts are
made to close the nutrient cycle again and to start using the nutrients in wastewater for (urban)
agriculture. There are several options to reuse the wastewater (Spångberg et al., 2014; Harder,
Wielemaker, Larsen, Zeeman & Öberg, 2019). The simplest option seems to discard
wastewater of hazardous elements and then spreading the water directly on the arable land.
However, it is not (yet) possible to execute this with the existing treatment techniques. The
method would also be very costly and it would create some safety issues. Moreover, this
method would make it difficult to adjust the amount of nutrients spread on the land (Spångberg
et al., 2014). The transport of all this water to agricultural land creates yet another problem. A
more realistic option would be to use only the necessary parts of the wastewater. There are
many pathways and treatment options available and all these options lead to different products
(Harder et al., 2019). It can, for example, be decided to only use treated urine, which can
already be separated from the rest of the wastewater in the toilet (Karak & Bhattacharyya,
2011). An important benefit of this method is that most of the available nutrients in wastewater
originate in urine (Spångberg et al., 2014). By separating this urine at the source, one can
receive a nutrient rich product relatively easily. Several other techniques can also be used to

1

Pure water refers to water that does contain nutrients but only the amount that water animals have become
adapted to over many centuries (Rockefeller, 1998).
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extract nutrients from wastewater, including the use of sorbents or algae that attract certain
nutrients (Harder et al., 2019). Every technique has its own advantages and weaknesses.
Using recovered nutrients from human excreta for fertilisation has several advantages.
Spångberg et al., (2014) found that the environmental impact of nutrient recycling, using
blackwater or urine, is much lower than the environmental impact of using chemical fertiliser.
This is the result of, among others, high energy demands of chemical fertiliser production and
high energy demands of the treatment of wastewater when it is not reused. Furthermore,
compared to animal manure, the loss of plant nutrients is very low. In animal excreta 10 to 25
percent of the nitrogen is lost in the form of ammonia. Moreover, the manure often gets mixed
with the ground the animals are living on. Human excreta can be separated directly at the
source, thereby avoiding these issues (Jönsson & Vinnerås, 2013). Since (adult) humans
absorb none of the plant nutrients, these nutrients can all be recycled, thereby completely
closing the nutrient cycle. Additionally, the recycling of nutrients from human excreta to
agriculture will lead to fertile soils and lower nutrient emissions to the air and water (Jönsson
& Vinnerås, 2013).

2.3 Nutrient cycles in the city
Cities would be a great place for the recycling of nutrients, not only because of the large
number of consumers, but also because of the proximity of urban consumers to urban
agriculture. This proximity creates the possibility to form very short nutrient cycles (Wielemaker
& Weijma, 2020). Urban agriculture can be defined as “an industry located within (intra-urban)
or on the fringe (peri-urban) of a town, a city or a metropolis, which grows or raises, processes
and distributes a diversity of food and non-food products, (re-)using largely human and material
resources, products and services found in and around that urban area, and in turn supplying
human and material resources, products and services largely to that urban area” (Mougeot,
2000, p. 10).
Many types of urban farming exist, including community gardens, vertical farming and edible
cities (Eigenbrod & Gruda, 2015), but all are based on the same idea, growing food within the
city to provide for the city’s population. However, the provisioning of food is often not the only
goal of urban farming. Urban farms can also strengthen communities, especially when minority
groups are working together with the rest of the community on the urban farm. Moreover, urban
farms can have an educational function since urban people, who would normally be far away
from agriculture, can learn about food provisioning (Eigenbrod & Gruda, 2015). There is also
some variation in the type of organisations that run the farms. Some urban farms are
completely run by people from the neighbourhood and these people are also the ones that
consume the food. Other urban farms are enterprises that sell the grown crops to make a profit
(Dijkshoorn-Dekker & De Blaeij, 2015). Nevertheless, fertiliser with recycled nutrients could be
used on all kinds of urban farms.
Although the recycling of nutrients from human excreta to urban agriculture has several clear
advantages, there are still some risks. Human excreta contain several substances that are
unsafe for human consumption or have a negative impact on the environment (Smith, 2009).
Human excreta may contain high levels of bacteria, viruses and helminth eggs (HeinonenTanski & van Wijk-Sijbesma, 2005). Moreover, human excreta contain heavy metals and
pharmaceutical residues. Most of these substances can be extracted from the nutrient product
before it is used as fertiliser. Several treatments, like composting, can help to decrease the
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amounts of bacteria, viruses and helminth eggs in the excreta (Heinonen-Tanski & van WijkSijbesma, 2005). Moreover, the amount of heavy metals appears to be much higher in faeces
than in urine. In urine, the amount is even lower than in farmyard manure (Karak &
Bhattacharyya, 2011). Accordingly, the risks of recycling these hazardous substances can be
lowered substantially by choosing the right pathways and treatments. Nevertheless, there are
still some uncertainties about the amount of hazardous substances that would transfer from
the fertiliser with recycled nutrients to the crops that are consumed. Although it seems like
most microorganisms can be destroyed, not all have been studied. Moreover, it is not yet
known to what extent crops absorb pharmaceuticals (Karak & Bhattacharyya, 2011).
Therefore, urban farmers and consumers that understand and appreciate the environmental
benefits of nutrient recycling will still have to consider if these benefits weigh up to the risks.

2.4 Legislation
Although the recycling of nutrients from human excreta has several environmental benefits,
concerns about the risks have caused the drafting of Dutch and European policies that prohibit
the use of recycled nutrients. In the European Union for example, a regulation indicates that
crops that are fertilised with nutrients recycled from human excreta cannot be qualified as
organic (McConville et al., 2015). In the Netherlands, sewage sludge was in some cases still
used as fertiliser for many years, until in 1995 a new law was drafted in response to
environmental concerns (Rijkswaterstaat Water, Verkeer en Leefomgeving, 2018). This law
completely prohibited the use of sludge for all agricultural purposes.
Nonetheless, in the last decades, some nutrient recycling initiatives in Europe and in the
Netherlands have been started. Phosphate has been extracted from wastewater in the
Netherlands for many years (Lodder, Meulenkamp & Notenboom, 2011). Since 2015 it is also
allowed to sell this phosphate as fertiliser (Van der Grinten et al., 2016), which since has been
done on a very small scale (Boersma, n.d.). Moreover, in the last decade, the European
Commission has been investing in the possible recycling of other nutrients. Eight pilots have
been executed for example, in which the effects of the production and use of potassium and
sodium as fertiliser were researched (Korving, Verdoes & de Wilt, 2013). These efforts led to
a significant regulatory change in 2016, when the European Commission introduced a new
regulation that removed part of the nutrients found in wastewater of the ‘waste list’, thereby
creating the possibility to reuse several of these nutrients for agricultural purposes (Regelink,
Ehlert & Römkens, 2017). However, this change did not include all nutrients that could be used
for (urban) agriculture since the recovery of nutrients from sludge is still prohibited.
Moreover, Simha and Ganesapillai (2017) state that most of the research and innovations
regarding nutrient recovery, are placed within the current system that treats human excreta as
waste. Like these authors, Harder, Wielemaker, Molander and Öberg (2020) believe that it
would be beneficial if human excreta are no longer perceived as waste but instead as part of
the food and farming system. The scholars therefore call for the reframing of human excreta
management. The framing of a certain topic, like human excreta management, largely
determines how different stakeholders perceive the topic. Reframing is often used to introduce
a new perspective among different stakeholders (Mino & Kudo, 2020). This technique can,
among others, help to make the society’s perspective more sustainable.
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2.5 Acceptance among urban farmers and consumers
It has become clear for many scholars that the recycling of nutrients can create great benefits
for the environment and food security. Several scholars have therefore started to design new
technologies that could make the recycling of nutrients possible (Lienert, 2013). An important
part of this technological innovation is the designing of new toilets that can be used to recover
nutrients from human excreta. These toilets are often called new sanitation. The goal of new
sanitation is to bridge the gap between food production and consumption by providing new
ways of wastewater collection, treatment and recycling (Zeeman, 2012).
Nonetheless, the implementation of nutrient recycling from human excreta does not only
depend on technological aspects but also on the perception of nutrient recycling in the Dutch
society. Rogers (2002) explains that the diffusion of an innovation often happens gradually,
whereby some people will start with the adoption of the innovation and other people will follow
later. When people see other people accept an innovation it will influence their own
acceptance. The acceptance is also influenced by the innovation’s characteristics, which
includes factors like the relative advantages and the complexity of the innovation (Rogers,
2002). When some people accept the innovation, because they feel positive about the
innovation’s characteristics, this will inspire others to also look into the innovation and make
up their own mind about the innovation’s characteristics. People’s perception of the innovation,
nutrient recycling in this case, is therefore very important to make the implementation of an
innovation possible. Especially the perceptions of farmers and consumers are very important
for the implementation of nutrient recycling (Lienert, 2013). Afterall, nutrient recycling in cities
will only be possible if farmers and consumers in the city are willing to partake.
In different areas in the world, research has already been carried out on the farmer and
consumer perception of new sanitation and nutrient recycling. Lienert and Larsen (2010)
analysed surveys on the consumer perception of 38 new sanitation projects in seven countries
in Europe. Their results showed that more than 80% of the participants felt positive about the
toilets and 79% of the participants would use new sanitation in their home. Poortvliet, Sanders,
Weijma and De Vries (2018) did a similar study regarding new sanitation in the Netherlands.
Likewise, their research showed a large positive perspective towards the use of new sanitation.
In their research 64% of the respondents indicated that they would be willing to use new
sanitation.
Less information is available on the acceptance of nutrient recycling in Dutch cities. However,
research has been executed in other areas of the world. Mariwah and Drangert (2011) for
example, found that a large majority of their respondents from Ghana believed that human
excreta should only be treated as waste. While a majority of their respondents thought that
human excreta is a valuable resource for the soil, only 36% of the respondents would use
human excreta as fertiliser on their crops and even less respondents would consume crops
fertilised with human excreta. Notwithstanding, the attitudes towards human excreta vary
largely between cultures (Mariwah & Drangert, 2011). Also in countries with a more similar
culture to the Netherlands, research has been done regarding the acceptance of nutrient
recycling. A study in the United States showed that consumers preferred human urine-derived
fertiliser over syntactic fertiliser. However, the acceptance of this human urine-derived fertiliser
was a lot lower when used on crops for human consumption than on crops for animal
consumption or on non-edible plants (Segrè Cohen, Love, Nace & Árvai, 2020). Furthermore,
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Lienert and Larsen (2010) examined the attitude towards the use of urine-based fertiliser in six
countries in Europe. The overall attitude is positive, with 85% of the respondents stating that it
is a good idea to use urine-based fertiliser. Moreover, around 65% of the respondents were
willing to buy the products cultivated with urine-based fertiliser. However, both the general
attitude towards the urine-based fertiliser and the willingness to buy products cultivated with
this fertiliser, varied largely between the countries that were part of the study. For example,
only 43% of the consumers in Austria were positive about nutrient recycling compared to 93%
in Switzerland.
Not just the people that need to consume the crops are important, also the farmers who may
utilise the recycled fertiliser have a huge impact on the implementation of nutrient recycling
(Jönsson, Tidåker & Stintzing, 2010). From the research of Lienert and Larsen (2010) it
appears that the acceptance among farmers in Europe is much lower than the acceptance
among consumers. Only two of the studies that the authors analysed, included the perception
of farmers. The average positive attitude over these two studies was only 50%. Moreover, only
34% of the surveyed farmers would be willing to use the urine-based fertiliser.
Nevertheless, none of the above described research on acceptance among farmers and
consumers has focussed on the recycling of nutrients in an urban setting. It could be expected
that the acceptance of urban farmers differs from the general farmer acceptance of nutrient
recycling from human excreta. Urban farms (in developed countries) are of a smaller scale
than most general farms, urban farms often have a sustainable or organic focus (Lohrberg,
Lička, Scazzosi, & Timpe, 2016) and urban farmers often have direct contact with their
customers (Eigenbrod & Gruda, 2015). These are all factors that could influence the
acceptance of nutrient recycling from human excreta. Moreover, the large differences in farmer
and consumer acceptance between different countries create the expectation that the Dutch
acceptance could also deviate from the average acceptance rates.
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3. Thesis scope
This chapter explains the purpose of this thesis. The research objective is described and the
research questions are stated. An overview of the research context, including the research
area and the target group, is also provided. Moreover, the design of the research, including a
quick overview of the methods, is explained.

3.1 Research objective
Many researchers and other stakeholders are currently taking the first steps to make nutrient
recycling in Dutch cities possible. The techniques to create safe fertiliser with recycled nutrients
are being developed and policies are being changed. However, to make nutrient recycling in
Dutch cities possible, more knowledge is still needed about the acceptance among the different
stakeholders in the city. Two important stakeholders, who could both stimulate and obstruct
the use of recycled nutrients in urban agriculture, are urban farmers and urban consumers.
When further developing a nutrient recycling system in the city, it is important to include the
perspectives of these stakeholders. The objective of this research is, therefore, to examine the
urban farmer and urban consumer acceptance of nutrient recycling from human excreta to
agriculture. This includes both the current acceptance among urban farmers and consumers
and the factors that influence this acceptance.

3.2 Research questions
The central question of this research was:
To what extent would urban farmers and urban consumers accept the recycling of nutrients
from human excreta to agriculture?
This central question was divided into two sets of sub-questions, one set focussed on the urban
farmers and one set focussed on the urban consumers:
To what extent would urban farmers be willing to use fertiliser containing recycled nutrients
from human excreta to grow their crops?
➢ To what extent are urban farmers aware of the possibility to use recycled nutrients as
fertiliser for the growing of crops?
➢ To what extent would urban farmers currently accept the use of fertiliser with recycled
nutrients for the growing of their crops?
➢ Which factors drive or limit urban farmer acceptance of using fertiliser with recycled
nutrients for the growing of their crops?
To what extent would urban consumers be willing to consume crops that are grown with
fertiliser containing recycled nutrients from human excreta?
➢ To what extent are urban consumers aware of the possibility to use recycled nutrients
as fertiliser for the growing of crops?
➢ To what extent would urban consumers currently accept food that is grown with the use
of fertiliser containing recycled nutrients?
➢ Which factors drive or limit urban consumer acceptance of food grown with fertiliser
containing recycled nutrients?
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3.3 Research context
This research is focussed on the recycling of nutrients in cities in the Netherlands. The
definition of cities was based on the definition used by the Centraal Planbureau. The Centraal
Planbureau bases urbanity of municipalities on the address density of the municipality.
Municipalities with an average of 1500 or more addresses per square kilometre are labelled
as (very) strongly urban (CBS, n.d.). The 95 Dutch municipalities that are labelled as (very)
strongly urban (CBS, 2020) formed the context of this research. A list of these municipalities
can be found in appendix 1. For the purpose of this research, urban farmers were defined as
farmers that work on a farm within the boundaries of one of these municipalities and urban
consumers were defined as consumers that live within the boundaries of one of these
municipalities. Furthermore, this study focused on urban farmers that sell their products to
consumers. Urban farms with a focus solely on self-sufficiency, like community gardens, were
not included in this research. Moreover, only urban farmers that grow crops were included in
this study. Farmers that solely have livestock did not fall within the boundaries of this study.

3.4 Research design
To answer the research questions three studies were conducted. The first study addressed
the first set of sub-questions. The awareness and acceptance of nutrient recycling, and the
determinants of this acceptance, were examined through interviews with urban farmers. The
results of the first study, together with the theoretical framework, formed the basis for the
second study. Study 1 provided new insights in both the farmers’ own acceptance and their
expectations of consumer acceptance. These insights were used to create a more specific
interview guide during the second study. The second study was also qualitative and provided
answers to the second set of sub-questions. Interviews were held with urban consumers in
which again the awareness and acceptance of nutrient recycling, and the determinants of this
acceptance, were examined. An iterative approach was maintained during the first two studies.
This implied that during the studies, small improvements were made to the interview guides
based on the first rounds of analysis. The third study was used to complement the in-depth
information, which was gathered during the first two studies, with quantitative data on the urban
consumer acceptance of nutrient recycling. For this study, a survey was drafted based on the
results from the first two studies and the theoretical framework. An overview of all research
steps can be found in figure 1.

Figure 1. Overview of the research steps

The combination of the three studies created the possibility to not only examine both the
acceptance of nutrient recycling among urban farmers and among urban consumers, but also
to compare the acceptance between the two stakeholders. Basing every study on the previous
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study also provided a widening picture of the acceptance since new insights were gained
during every study. Furthermore, the combination of interviews and a survey made it possible
to make use of the strengths of both qualitative and quantitative research (Molina-Azorín &
López-Gamero, 2016). The qualitative research created a deeper understanding of the urban
farmer and consumer acceptance since the interviews provided very detailed information on
the reasons (not) to accept fertiliser with recycled nutrients or products cultivated with this
fertiliser (Scheepers, Tobi & Boeije, 2016). This deeper understanding of the issue created a
good base for the quantitative part of this research, in which the outcomes from the interviews
were verified on a larger scale. The quantitative part of this research provided a larger amount
of representative and comparable data (Tobi, Scheepers & Boeije, 2016).
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4. Theoretical framework
This research was based on a theoretical framework which combined the SPARTA model and
the social dilemma theory. In this chapter, the theories are explained, combined and applied
to the topic of this research. The same theoretical framework was used for the study regarding
the farmers and the studies regarding the consumers since both are about the acceptance of
recycled nutrients in fertiliser.

4.1 SPARTA model
The acceptance of new technologies and innovations has often been researched, which has
led to several models and theories. One of the theories that can be used to predict a certain
behaviour is the Theory of Planned Behaviour. This theory has often been used to successfully
predict and explain behaviour, including behaviour regarding food consumption (Lobb,
Mazzocchi & Traill, 2007). In this research, the behaviour that is predicted for urban farmers is
the utilisation of fertiliser that contains recycled nutrients from human excreta. The behaviour
that is predicted for urban consumers is the consumption of crops grown with this fertiliser.
The success of the Theory of Planned Behaviour is attributed to the theory’s recognition that
there can be a difference between someone’s attitude and their behaviour (Lobb et al., 2007).
It is for example possible that a person has a positive attitude towards nutrient recycling while
they will not use the fertiliser with recycled nutrients or consume the crops grown with this
fertiliser. Therefore, the Theory of Planned Behaviour aims to predict behaviour based on not
only attitude, but on two more interrelated aspects, namely behavioural control and subjective
norm (Ajzen, 1991). According to Ajzen, these three aspects together determine whether a
person wants to perform a certain behaviour. Whether the behaviour is eventually executed is
also dependent on the actual possibility of performing this behaviour. Nonetheless, the general
rule is that a positive subjective norm, attitude and perceived behavioural control create a
positive intention to perform the behaviour. A positive intention in turn creates a bigger chance
that the behaviour will actually be performed.
While Lobb et al., (2007) believe that the three factors from the Theory of Planned Behaviour
indeed influence behaviour, they felt like more factors needed to be included for a complete
picture. Risk perception and trust are already implicitly included in the Theory of Planned
Behaviour. However, Lobb et al., state that it is important that these determinants are explicitly
mentioned and researched. Several scholars found that risks and trust are important
determinants in cases of consumption behaviour, for example during food scares2 (Lobb et al.,
2007). Since risk perception and trust are important determinants, which are also strongly
interrelated, explicitly researching them facilitates the creation of policy advice that best fits the
desired behaviour. Therefore, Lobb et al. (2007) created an extended version of the Theory of
Planned Behaviour: the SPARTA model (as illustrated in figure 2). SPARTA stands for
subjective norm (S), perceived behavioural control (P), attitudes (A), risk perception (R), trust
(T) and alia (A). Besides the first three aspects that are derived from the Theory of Planned
Behaviour, the authors included risk perception and trust in the model. Moreover, Lobb et al.

A food scare “is generally associated with spiralling public anxiety over food safety incidents and escalating
media attention that supplements such events” (Knowles, Moody & McEachern, 2007, p. 43).
2
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(2007) recognise that these different determinants are always influenced by sociodemographics, called alia.

Figure 2. The SPARTA model (Lobb et al., 2007, p. 386)

4.2 Social dilemma theory
Yet another theory that helps to understand people’s behaviour is the social dilemma theory.
The social dilemma theory provides a glimpse into the psychological processes that occur
when a person needs to choose between its own benefits and societal benefits (Gupta &
Ogden, 2009). The “catch” in this decision is that choosing the societal benefit will have the
most positive effect, but only when more people make this choice, while the self-interest choice
creates immediate personal benefits. However, if everyone chooses the self-interest option,
this will have negative consequences for everyone. In the case of nutrient recycling, consumers
need to choose for either food that is fertilised with recycled nutrients, which will benefit the
environment and food security, or food that they are used to, which does not create any new
risks. The environmental and food security benefits will only appear when many people choose
crops that are fertilised with recycled nutrients. If no one chooses food grown with fertiliser with
recycled nutrients, this will negatively affect the society as a whole since this creates
environmental and food security problems in the long run.
Gupta and Ogden (2009) analysed a long list of factors related to the social dilemma theory
that are often believed to influence behaviour. They found five factors that significantly
influence whether a person does or does not buy sustainable products. These determinants
are trust, in-group identity, expectation of others’ cooperation, perceived efficacy and product
preference. The last determinant, product preference, is not relevant for this research since
this determinant is based on the assumption that consumers already have the option to buy
the product. The urban consumers (and farmers) in this research have not been able to buy
products fertilised with recycled nutrients, which means that they have not been able to form a
product preference. The other four factors will be considered in this research.
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A social dilemma will not only occur among consumers but also among urban farmers. Urban
farmers have to choose between using fertiliser with recycled nutrients, which will benefit the
environment and food security, or to keep using the fertiliser they are used to and know gives
good results.

4.3 Conceptual model
The SPARTA model and the social dilemma theory overlap on several aspects but also
complement each other. Since both theories help to discover several aspects that influence
the choices of urban farmers and consumers, the theories were combined for the purpose of
this research. The combination of the two theories led to a conceptual model that can be used
to predict the urban farmers’ intention to use recycled nutrients as fertiliser and the urban
consumers’ intention to eat products fertilised with recycled nutrients. This conceptual model,
which is displayed in figure 33, formed the foundation for this research. The conceptual model
displays seven different determinants (excluding Alia) of the intention to perform the behaviour
(using fertiliser with recycled nutrients or eating products fertilised with recycled nutrients).
These determinants are in turn all influenced by other (sub-)factors. Moreover, several
interrelations between the determinants are shown in the conceptual model. All aspects of the
conceptual model are explained below.

Figure 3. Conceptual model

3

The high amount of expected interrelations in the conceptual model, made it impossible to display a structured
diagram of the model. Therefore, in this figure only the interrelations that are part of the SPARTA model and the
social dilemma theory are displayed.
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4.3.1 Subjective norm
From both the SPARTA model and the social dilemma theory, it can be derived that external
pressures influence the choices people make. Whether someone has the intention to perform
certain behaviour is influenced by the people close to them (Ajzen, 1991). People close to
someone, but also other actors like the government and the media, can stimulate or discourage
behaviour. When these actors share their opinion about different aspects of the behaviour,
they might influence someone’s perception of these aspects. Gupta and Ogden (2009) also
found that people who strongly identify with other people that perform sustainable behaviour,
will feel urged to comply with the group’s choice and thus also perform sustainable behaviour.

4.3.2 Perceived efficacy
Gupta and Ogden (2009) discovered that perceived efficacy is a determinant for sustainable
behaviour. The influence of perceived efficacy implies that people are more likely to perform a
certain behaviour when they believe that executing this behaviour will contribute to the desired
goals. When an urban farmer, for example, decides whether to use the fertiliser with recycled
nutrients, the farmer will estimate if this will help to create food security and lower humans’
negative impact on the environment. If someone does not believe that this behaviour will
indeed help to reach these goals, they might feel like there is no point in adopting the
behaviour.

4.3.3 Attitudes
The intention to perform a certain behaviour is also influenced by the attitude towards that
behaviour. Attitude refers to the feelings a person has regarding the desired behaviour (Ajzen,
1991). Does this person perceive the desired behaviour as something positive or something
negative? Someone’s attitude is influenced by all kinds of aspects, depending on what that
person finds important. It is also important to consider that farmers are entrepreneurs. Their
attitude is therefore largely influenced by the effects that the use of fertiliser with recycled
nutrients will have on their company (D'Silva, Samah, Uli & Shaffril, 2011). Farmers often have
to come up with creative and innovative ideas to increase their sales. If the farmers expect that
using the fertiliser will increase their sales or affect their company positively in another way,
their attitude can be expected to be positive.

4.3.4 Risk perception
Before executing a certain behaviour, a person will estimate which risks this behaviour creates.
The risk perception is based on the known risk factors, but it differs per person how much
attention will be paid to the risks. Most of the perceived risks among consumers are related to
health (Mariwah & Drangert, 2011; Lienert & Larsen, 2010). Farmers appear to be more
concerned about economic risks (Ghadim, Pannell & Burton, 2015), which again has to do with
the fact that farmers are also entrepreneurs (D'Silva et al., 2011). Earlier research on farmer
acceptance of nutrient recycling from human excreta showed that many farmers worry that
their customers will no longer accept their products (Lienert & Larsen, 2010).

4.3.5 Trust
Yet another determinant of the intention to execute a behaviour is trust. Whether a person
trusts the sources that provide information about nutrient recycling, will influence if the person
wants to use the fertiliser with recycled nutrients or eat the products cultivated with this fertiliser
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(Lobb et al., 2007). Moreover, people that have a high level of trust in others are more willing
to believe that everyone in the society can reach a goal together than people that do not trust
others. Therefore, people with a high level of trust might choose for the nutrient recycling
quicker because they trust others to do so too (Gupta & Ogden, 2009).

4.3.6 Expectation of others’ cooperation
A determinant related to trust is the expectation that other people will cooperate. In a social
dilemma, the societal benefit can only be reached together, while the self-benefit can be
reached on your own. People that do not expect others to perform the behaviour with societal
benefits are more likely to perform the kind of behaviour that results in self-gain (Gupta &
Ogden, 2009). Afterall, if someone does not expect that many people will use the fertiliser with
recycled nutrients or buy crops grown with this fertiliser, this person might not expect the
positive effects for the environment or food security to be reached since this can only be done
together. This expectation of others’ cooperation can be based on several things, including
previous knowledge on others’ cooperation and information about the current cooperation in
the media.

4.3.7 Perceived behavioural control
The last determinant of the conceptual model is the perceived behavioural control. The
perceived behavioural control indicates whether someone feels able to perform the desired
behaviour (Ajzen, 1991). For consumers this seems simple since the consumer only needs to
buy and eat the product. However, the consumer also needs to feel able to find the right
products and make the best decision about the different products. For the farmers, the
perceived behavioural control is more complex. A farmer needs to feel competent to buy and
apply the fertiliser in the right way. Some of the most common aspects that influence the
perceived behavioural control are the price and the availability of the product (Mazzocchi, Lobb
and Traill, 2006).

4.3.8 Alia
Alia stands for all the other determinants (Lobb et al., 2007). This is thus not a specific
determinant but more of a reminder that many factors influence the choices of people. Alia
represents socio-demographic variables like culture, household type, education and age. All
these factors influence all the other determinants, thereby influencing the intention to perform
the behaviour.

4.3.9 Interrelation determinants
Although, the different determinants all individually influence the intention to perform a certain
behaviour, they cannot be examined separately because the different determinants also
influence each other (Lobb et al., 2007). Lobb et al. found that a person’s attitude, trust and
risk perception all influence each other while risk and trust also influence the subjective norm
and the other way around. Moreover, the perceived efficacy is influenced by the trust that
people have in the source that provides information on the topic. The expectation of others’
cooperation also influences the perceived efficacy since many people are needed to reach the
goals of the behaviour. Furthermore, trust in society and in other people influences whether a
person expects others to cooperate and the other way around (Gupta & Ogden, 2009).
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More interactions can be expected between the determinants from the different models.
Whether people expect others to perform the behaviour for example, might be influenced by
the opinion of the people close to them. At the same time, people that do not expect others to
perform the behaviour might pay less attention to the opinion of the people close to them.
Moreover, people that worry a lot about the risks or do not perceive the behaviour effective to
reach the desired goal, might not expect others to perform the behaviour. It needs to be taken
into account that many determinants can negatively or positively influence each other, even
more than discussed here. The discussed determinants and their interrelations are expected
to together determine the acceptance of fertiliser containing recycled nutrients and the
products grown with this fertiliser.
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5. Study 1: interviews with urban farmers
In the first study, interviews were held with urban farmers to examine their awareness and
acceptance of fertilising fruit and vegetables with recycled nutrients from human excreta. This
chapter first explains the research and analysis methods. The results are then described,
whereby it is explained that the participating urban farmers were very positive about the idea
of nutrient recycling but hesitant in using fertiliser with recycled nutrients on their farm.

5.1 Methods
5.1.1 Sample
Based on the data from previous research, complemented with some internet research, a list
was made of all urban farms that fitted the target group and were located in one of the twenty
biggest cities of the Netherlands (which are all part of the target area). All 26 of these urban
farms were contacted about participation in this study by email. It was specifically asked if a
farmer that was in control of the fertiliser used on the urban farm could participate. In the first
contact with the farmers, the topic of the interviews was kept broad as “an alternative form of
fertiliser for urban farms”. The intention of not giving a specification of the topic, was to avoid
influencing the farmers’ initial awareness of fertiliser containing recycled nutrients.
Eventually, eleven farmers participated in this study. One of the interviews is not included in
the data due to problems with recording the interview. After only a few interviews, saturation
was reached in terms of determinants of acceptance. Although new specific arguments were
still provided for (not) accepting fertiliser with recycled nutrients, no more new categories were
found during analysis. It was for this reason, in combination with the planning of the research,
decided to finish this first study after ten successful interviews.

5.1.2 Procedure
Due to the recent Coronavirus outbreak, all interviews had to take place via (video)call. The
interviews took between 30 and 45 minutes and were all recorded and transcribed. Analysis
of these interviews took place both in between the interviews and after the ten interviews were
finished. All interviews in this study were semi-structured. An interview guide was used to make
sure all important topics were discussed while enough room was left for elaboration on these
topics and for the input of new relevant topics. Based on the first rounds of analysis, some
small improvements were made to the interview guide to strengthen the interview questions
and include new insights. The final version of the interview guide can be found in appendix 2.

5.1.3 Interview protocol
Every interview started with some information about the topic of the research. At this point
however, the topic was kept very broad. After this, all interviews started with basic questions
about the background of the participants and their farm. This was followed by a question about
the current awareness of fertiliser containing recycled nutrients from human excreta. A more
elaborate introduction to the topic was then given, which included some information about the
possible positive effects of fertiliser containing recycled nutrients and some information about
current research on this topic.
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Next, a situation was sketched in which the participant would be able to buy fertiliser with
recycled nutrients. The TACT guidelines (Ajzen, 2002) were used to create a clear and
unambiguous question about buying and using this fertiliser on the urban farm. The TACT
guidelines describe that the explained behaviour should include a specific target, action,
context and time. By providing such a specific situation, it was attempted to make it easier for
the participants to picture the situation and decide what their behaviour would be in this
situation. The broad questions about acceptance of fertiliser with recycled nutrients often
already led to a discussion about the factors that influence acceptance. Additional questions
were asked to make sure that all determinants from the theoretical framework were discussed.
During the interviews, the concepts human waste, wastewater and waste management were
not used. By using the words human excreta and human excreta management, it was
attempted to provide a more open view of human excreta as part of the food and farming
system.

5.1.4 Analysis
After transcription, the interviews were analysed with the use of Atlas.ti. The grounded theory
of Glaser and Strauss (1967) was used as a basis for this analysis. The three steps that are
part of the grounded theory, open, axial and selective coding, enable a structured analysis that
narrows from an open view to the specific data needed in the research. During open coding,
the interviews were divided in small parts of a few lines. Codes were connected to these small
portions of texts that described the content. The codes that were ascribed in this first run of
coding were not based on any categories or information from the theoretical framework.
Instead, the interviews were examined with an open mind, as far as possible, thereby
discovering new information.
After an interview was open coded, axial coding was applied. In this step, relationships and
similarities between the codes were sought. This was partly based on the information in the
interviews and partly on the theoretical framework. Based on these relations and similarities,
categories of coding were formed. The categories that emerged from the different interviews
were compared with each other and with the conceptual model. One hierarchical diagram of
the codes and their overarching categories was then drafted for all interview data.
In the last step, one overarching category was added to the hierarchical diagram, which was
the category ‘urban farmer acceptance’. It was checked whether all categories fitted with this
overarching category. Another round of coding took place to check whether every section of
the interviews matched with the categories and no information was left out. When necessary,
extra categories were supplemented and existing categories were adjusted. An overview of
the four highest levels of the hierarchical diagram can be found in appendix 3. Relevant insights
were gained both during the different analysis steps and during examination of the hierarchical
diagram afterwards.
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5.2 Results
5.2.1 Participant and farm characteristics
Ten urban farmers participated in this research. The participants were between 26 and 66 of
age and included one woman and nine men. Most participants had a coordinating position on
the urban farm (garden or volunteer coordinator for example) and every participant was in
(shared) control of the type of fertiliser used on their farm. The urban farms were located in
seven different cities in the Netherlands, spread over seven of the twelve Dutch provinces4.
All participants worked with other people on their urban farm, although the number of
colleagues differed. On some farms all employees got paid, on some farms everyone worked
as a volunteer and on other farms it was a mix. Moreover, the ten farmers that participated
came from different types of urban farms (among others, a community supported agriculture
project and a roof farm). The farms had different sizes and different kinds of products were
cultivated on the farms. However, on all farms a wide range of products was cultivated which
always included many types of vegetables, often included fruit and herbs and in some cases
included edible flowers.
Although crops were produced on all urban farms, for most urban farms this was not the main
purpose. While some urban farms produced crops with the goal to earn money or to contribute
to organic cultivation, other urban farms had a more social goal, like providing jobs for people
with poor job prospects or providing healthy food for people with a low income. Almost all
participants indicated that their urban farm also had an educational or inspirational goal. This
included inspiring people to make their roofs greener, inspiring people to cultivate vegetables
in cities, showing children where their food comes from and decreasing the distance between
producer and consumer.
Furthermore, different kinds of fertiliser were used on the different urban farms. The most
common were (organic) green compost and (organic) animal fertiliser. Both kinds were
produced on the farm itself, bought or received without charge. Other types of fertiliser that
were used were worm compost, wood compost, (seaweed) chalk and sugar beet grain. Various
reasons were given for the choice to use a certain type of fertiliser. In some cases, the choice
was mostly based on habit. In other cases, farmers chose fertiliser that was approved for
organic farming. Furthermore, the soil played a big role in the fertiliser choice of many urban
farmers. These farmers based their choice of fertiliser on the type of soil and the effect fertiliser
has on the organisms in the soil. On some farms a soil examination had taken place by a
professional that influenced the decision. Finally, a few practical arguments were given for the
choice in fertiliser, like price, form and availability of a certain type of fertiliser.

5.2.2 Awareness
At the beginning of the interview, the urban farmers were asked about their knowledge on
fertiliser made from human excreta, the topic of the first sub-question of this research. All but
one participant had some knowledge about recycling nutrients from human excreta for
fertiliser. Some farmers knew that the practice has been executed in the past. Other
4

Since no record is available of all urban farms in the Netherlands, it is not possible to make a concrete statement
about the representativity of this study.
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participants had more practical experiences with this type of fertiliser through compost toilets
on their own or another farm. Almost all participants mentioned some risks like drugs,
pharmaceuticals and diseases. Some of the farmers that had knowledge about compost toilets
also had some knowledge about the processing process that should eliminate risks. Finally, a
few farmers that had experience with compost toilets, remarked that processing human excreta
was a bit disgusting.

5.2.3 Acceptance
The second sub-question of this research focussed on the urban farmer acceptance of fertiliser
containing recycled nutrients from human excreta. When asked about the acceptance of this
fertiliser, every participant indicated to accept this fertiliser to some extent. The reasons for
accepting it were mostly about the fertiliser being interesting or funny and about contributing
to the possible positive effects. However, only one farmer was sure he would use the fertiliser
while the other nine participants indicated that their willingness to use the fertiliser was
depending on one or more other factors. These nine farmers all indicated that they would like
to use the fertiliser, if certain conditions, like low costs and acceptance among consumers,
would be met:
Urban farmer 105: “If it is just as clean as the worm compost we use, why not? Another thing
is of course, because we work with a big group of volunteers, will they be okay? That is
something we need to consider.”
Urban farmer 8: “Well, that would be an option for me if Skal6 lets me use it.”
The last farmer also immediately indicated that he was worried about the acceptance among
consumers but for this farmer it was not a reason not to accept fertiliser with recycled nutrients.
Instead, he indicated that urban farming would be a great place to test this fertiliser and the
response of consumers.

5.2.4 Driving and limiting factors
Finally, the factors that influence the urban farmer acceptance of nutrient recycling were
examined to provide an answer to sub-question 3. The factors that drive or limit urban farmer
acceptance of fertiliser with recycled nutrients appeared to overlap largely with the
determinants of the conceptual model. One other factor was derived from the interviews,
namely the information that would be available for farmers to base their decision on. The
factors that influenced the urban farmer acceptance were: attitude, subjective norm,
expectation of others’ cooperation, perceived behavioural control, perceived efficacy, risk
perception, available information and trust.
5.2.4.1 Attitude
The urban farmers’ attitude towards fertiliser made with nutrients from human excreta was
mixed. Some farmers felt positive about the idea, like this farmer:

5

All the quotes from urban farmers are translated from their original language (Dutch). Although it is tried to
provide the best translations, it needs to be taken into account that some of the specific feelings or nuances could
be lost in translation, due to the use of proverbs and other Dutch specific statements or words.
6 Skal is the Dutch organization that supervises organic farming.
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Urban farmer 2: “If it is effective fertiliser, it would definitely be a good alternative. It would be
nice to be part of a very small cycle.”
Other farmers had mainly negative feelings, for example:
Urban farmer 1: “I think it is a bit weird. I have never had to empty one of those toilets7 but I do
know it was one of those tasks you really did not want.”
It appeared that the attitudes of the urban farmers were made up by their personal feelings
towards fertiliser with recycled nutrients and by feelings related to their urban farm. The positive
attitudes were mostly linked to the effects the farmers believed this fertiliser would have on
closing loops and on the climate, which is further explained under the factor perceived efficacy.
Moreover, some farmers felt positive about the fertiliser because they believed other people
would find it interesting and funny. However, these farmers did not see this as a positive effect
for their urban farm since they did not believe it would increase the number of customers.
These farmers believed that they would lose as many customers as they would gain or they
had already reached the maximum number of customers.
The negative feelings of the farmers were mostly linked to the effects that this fertiliser could
have on their urban farm, like losing customers or negatively affecting the plants and soil. All
these negative feelings were related to risks and are further explained under risk perception.
Most urban farmers showed a mix of positive and negative feelings. This mix of positive and
negative feelings made that some farmers would be willing to use fertiliser with recycled
nutrients in their personal garden while they did not want to use it on their urban farm, as this
farmer explained:
Urban farmer 3: “See, if it was my own garden I would be fine with trying it but imagine that it
would not be safe and we discover it halfway during the season, then we will be in trouble.”
5.2.4.2 Subjective norm
The subjective norm appeared to be an important factor for almost all urban farmers. Just two
farmers indicated that they would not base their decision on opinions of other people. Like the
other participants, these farmers believed that many people would be reluctant in accepting
recycling of nutrients from human excreta. However, these two farmers believed that the only
way to change the public opinion is by starting the practice anyway, and they were willing to
play a role in this. One of the farmers explained that he would start using the fertiliser on a
small part of his land. The other farmer trusted that enough consumers would be interested in
products cultivated with fertiliser containing nutrients from human excreta. Moreover, this
farmer indicated that his urban farm was not financially dependent on selling products, since
they receive grants, which made it easier to ignore the opinion of others and to choose to set
an example.
For the other farmers, the opinions of certain other actors did influence their acceptance. The
actors that were mentioned mostly were people working on the farm and customers, as this
farmer explained:

7

Urban farmer 1 had some experience with compost toilets, which he is referring to here.
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Urban farmer 1: “I have very personal contact with my customers and I can answer for what
we do and where it comes from. I am afraid that with the story of human fertiliser, you have to
sort of, you really have to defend why you are doing it.”
The opinions of these actors would for many participants determine whether they would use
fertiliser recycled from human excreta. Remarkable is that some participants had completely
opposite ideas on who would influence the decision. Some participants indicated their
customers as very important because the farm could not exist without them, while indicating
that the people working on the farm could be replaced by other people if they did not agree
with the use of fertiliser containing recycled nutrients. Other participants said the exact
opposite. They believed that there would be other customers replacing the ones they lost when
switching to fertiliser with nutrients from human excreta, while they believed that the farm could
not exist without the people working there. Some participants believed both the customers and
people working on the farm were important and would therefore take the opinion of both groups
into account when deciding about fertiliser with recycled nutrients from human excreta.
Yet another type of subjective norm that influenced acceptance was the more general public
opinion. Some farmers stated that they would only want to use fertiliser with nutrients from
human excreta when this had already become sort of normal in the Netherlands:
Urban farmer 5: “I think this type of product should only come when the society is ready for it.”
Finally, the opinions of other (urban) farmers were important for some participants. Other
farmers were important either because they could provide practical information about the
fertiliser or because they could change the public opinion.
Other actors that were mentioned were actors that could provide information about fertiliser
with recycled nutrients, like a fertiliser company, the government and an independent research
institute. In these cases, however, it appeared that not so much the opinions of these actors
were important but the information that they could provide was, as is further discussed under
available information.
5.2.4.3 Expectation of others’ cooperation
Besides the opinion of others, it appeared that it was also important for many participants that
other people would join in the switch to fertiliser with recycled nutrients. This included both the
cooperation of other (urban) farmers and the cooperation of society in general. Some urban
farmers only wanted to join if more farmers would make use of fertiliser with nutrients recycled
from human excreta. Besides the information that other farmers could offer, they also believed
that the cooperation of more farmers would make the practice more normal, thereby creating
more acceptance among consumers:
Urban farmer 1: “I think that the more common the practice becomes, the easier it will be to
tell the story. That will make it easier to tell it to your customers, everyone is doing it, this is
just what happens. Instead of having to explain why you are doing it alone while it is not normal
yet.”
Furthermore, the general acceptance in the Netherlands was important for some urban
farmers. If there would be a general aversion in society against using fertiliser with recycled
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nutrients, some farmers would find it harder to start using fertiliser with nutrients from human
excreta. A few farmers believed that the public opinion would change over time and that in the
end many people would join in. This trust in the cooperation of others made it easier for the
farmers to already start with the transition to fertilising with recycled nutrients. Some farmers
also indicated that they would like to, or often already did, pioneer. These farmers felt that
starting a pilot with fertiliser containing recycled nutrients, could increase the cooperation of
other (urban) farmers and consumers in the Netherlands.
5.2.4.4 Perceived behavioural control
Most urban farmers felt able to use fertiliser with recycled nutrients from human excreta.
However, this did depend on some other factors. While some of the farmers were willing to
change their fertilising system, other farmers explained that they could not use fertiliser
containing recycled nutrients if they would not be able to use it in the same way as they were
used to with their current fertiliser. Other participants believed that fertiliser with nutrients
recycled from human excreta would be used in a similar way as what they were used to with
their normal fertiliser and did therefore not see any problems regarding the behavioural control.
Yet another group of participants believed that it would be no problem for them to use the
fertiliser, even if they would have to buy new equipment or change their fertilising techniques.
A few other factors that influenced the behavioural control were the form, quantity and price of
the fertiliser. The form appeared to be important because this would influence the smell, the
visibility and the attributes needed to spread the fertiliser on the land. Moreover, some farmers
indicated that some forms of fertiliser release the nutrients faster than others, which would
affect their soils and plants in different ways. The quantity of the fertiliser was important
because most farmers were not able to store large amounts of fertiliser. Moreover, most
farmers were not willing or able to pay more than what they pay for their normal fertiliser, which
in some cases meant that it would have to be free. Most farmers would not feel able to use
fertiliser with nutrients from human excreta if the fertiliser would not have the right form,
quantity or price.
5.2.4.5 Perceived efficacy
All urban farmers indicated to have some positive feelings towards the fertiliser from recycled
human excreta because they believed in the positive effects of this fertiliser. Several farmers
stated that the use of the fertiliser with nutrients from human excreta could decrease their
ecological footprint or would have a positive effect on the environment in another way. Some
farmers also believed that they could be part of a short cycle when using the fertiliser. Most
participants did not know whether their choice to use fertiliser with recycled nutrients would
influence food security. A few famers did mention that they would take it into account when
research proved the fertiliser had a positive effect on food security. Some other farmers did
not believe that the fertiliser could affect food security, but this did not influence their
acceptance since they saw other positive effects of the fertiliser.
The efficacy of the fertiliser to create short cycles and positively influence the climate were the
main reasons for most participants to accept the fertiliser with recycled nutrients. The perceived
efficacy is thus a major factor that drives the acceptance of farmers. Nevertheless, most
participants believed that using the fertiliser would not have these impacts directly because of
their small scale farms or because they already used sustainable and local fertiliser. Instead
the farmers believed that they could have a positive impact through education:
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Urban farmer 4: “I do not think there would be a big difference [in environmental impact] but I
think that it is mostly the story and the education, yes that the education is much more
important.”
These farmers believed that education would help to change the public opinion and thereby
make it possible for other (urban) farmers to start using the fertiliser with nutrients from human
excreta. They believed that real impact could then be created when many farmers would start
to use the fertiliser.
Another possible positive effect, which seemed less important to the farmers, was possible
added value for the company or the customers. Possible positive effects for the company could
be lower costs or better quality fertiliser. For the customers, the fertiliser could add value
because it is made without the use of animals and because it is funny.
5.2.4.6 Risk perception
The possible risks of fertiliser with recycled nutrients appeared to be one of the biggest limiting
factors for acceptance. Many possible risks were discussed and the risks were often repeated
during the interviews as aspects that really needed to be researched and taken care of. The
risk that was most important for the farmers was the safety of the fertiliser regarding drugs,
pharmaceuticals, diseases, pesticides and other unsafe substances that could be contained in
human excreta:
Urban farmer 8: “Mostly the medicine and pesticides. The average Dutch person eats common
food. Well that is sprayed. Well, large parts of it go through our digestive tract and come out
again.”
Besides safety for the consumers, the farmers also worried that hazardous substances would
negatively affect the soil and crops. Furthermore, as already discussed under subjective norm,
many participants worried that they would lose too many customers and get into financial
problems. A few farmers also mentioned the risk of losing their organic certification. This was
not only important because of the customers they might lose but also because of everything
they had invested to receive this certification. Another, less mentioned, risk was the risk of a
bad smell. Some farmers would take this into account when deciding on whether to buy the
fertiliser because they were afraid that fertiliser with nutrients from human excreta would smell
worse than the fertiliser they normally used. Finally, a decrease in quality of fertiliser was
mentioned as a risk.
5.2.4.7 Available information
Available information was the only factor that emerged from the interviews that was not part of
the conceptual model. Most participants indicated that the available information on fertiliser
containing recycled nutrients was a factor that influenced their acceptance of the fertiliser. The
urban farmers mostly needed information about the composition of the fertiliser and the safety
aspects. Some farmers wanted to read the information about the composition themselves, to
be able to decide if the fertiliser would be beneficial for their soil and crops. Some of the
participants also wanted to be able to read the research reports, on food safety and the effects
on plants and soils, themselves. Other farmers just found it important that research was
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available that confirmed that fertiliser with recycled nutrients would not create safety issues or
negatively affect their soil and plants.
Furthermore, several participants indicated that they also needed this information to be
available for consumers, either through the media or through reports that they could show to
people on their farm:
Urban farmer 9: “If you can support it with scientific research, I think you can convince people
in the end.”
They believed that this would help increase acceptance among customers and employees,
which would make it easier for the farmers to use fertiliser with recycled nutrients. Moreover,
some farmers indicated that they would only be willing to use fertiliser with recycled nutrients
if more information about the practical aspects, like form and smell, would be available.
5.2.4.8 Trust
The information about the fertiliser that the urban farmers wanted to receive could come from
several different sources. Most farmers stated that they needed the information to come from
a specific source to be able to trust the information. Which source was seen as trustworthy
varied widely between the farmers. Some farmers, for example, really wanted the information
to come from a university:
Urban farmer 8: “For me, it starts with research from the universities. A thorough research over
several years, in different periods during the year and such.”
Other farmers did not think information from universities would apply to their farm, because
they expected the university research to be executed in a controlled environment or they
expected the research to be focussed on large farms instead of small urban farms. Besides,
some farmers did not expect that universities would provide clear and practical information that
they could use right away:
Urban farmer 6: “No, they test in controlled environments and it is often fairly hidden in the
report. You know, I have done two theses and then you can read it all but now I am farming
twelve hours a day. I do not have time to go through the whole report. It is a bit too much in
detail so to say.”
Moreover, some farmers wanted to receive information from the fertiliser companies while
other farmers clearly stated that they did not trust these sources and rather received
information from an independent research facility. The government was also both mentioned
as a trustworthy source and as a source that could not be trusted. Information in the media
was sometimes trusted by the farmers, depending on where the information would be based
on. For more practical information, the participants mostly trusted other (urban) farmers,
whereby some participants indicated that it was important that these other farmers were in the
same kind of situation regarding the type of people working on the farm. As also discussed
under available information, some participants felt like they needed to read about the research
themselves to be able to trust it. Other participants indicated that they trusted their sources to
provide them with enough information without having to read the reports themselves.
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Other than trust towards the information sources, trust in society also appeared to be a factor
that influenced the acceptance. As already discussed under subjective norm, the public opinion
about fertiliser with recycled nutrients was also very important for some participants. Some
farmers did not really trust the society to participate in the shift towards fertilising with recycled
nutrients. For some farmers this was a limiting factor for their acceptance. On the other hand,
some farmers had great trust that the public opinion would change and that it would become
normal to use fertiliser recycled from human excreta. For these farmers it was easier to accept
fertiliser with recycled nutrients from human excreta.

5.2.5 Summary
In summary, most urban farmers were aware of the possibility to use nutrients from human
excreta as fertiliser. Although all farmers had positive feelings towards fertiliser with recycled
nutrients and wanted to accept the practice, most of them were held back by various factors.
There was a difference between the farmers’ personal feelings towards the fertiliser and their
feelings in regard to their urban farms. While most farmers had positive feelings towards the
fertiliser with recycled nutrients, their responsibility towards their urban farm made that they
were careful in accepting the use of the fertiliser on their farm.
As the conceptual model predicted, the factors that influenced the urban farmer acceptance of
fertiliser with recycled nutrients were: attitude, subjective norm, expectation of others’
cooperation, perceived behavioural control, perceived efficacy, risk perception and trust.
Besides these factors, one extra factor appeared to influence the acceptance, namely available
information. The influence of all these factors caused mixed feelings among the urban farmers.
The farmers found the fertiliser both funny and disgusting and liked the possible positive effects
while they worried about risks. For most farmers, their acceptance was dependent on other
actors, especially customers and employees. It would help the farmers if trustworthy
information would be available about the fertiliser for both themselves and for consumers.
Practical factors, such as the form, quantity and price of the fertiliser, could also make it
(im)possible for the urban farmers to use the fertiliser.
In the end, it differed in how far the farmers were ready to start using fertiliser with recycled
nutrients from human excreta. Some farmers were more ready because they trusted that
society would accept it or because they were not dependent on their current customers. Other
farmers would rather wait with using the fertiliser until it had become more normal.
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6. Study 2: interviews with urban consumers
Study 1 showed that many urban farmers were worried about their customers’ opinion, or the
public opinion in general, on the fertiliser containing nutrients from human excreta. Several
urban farmers indicated that their acceptance would depend on the consumer acceptance of
products fertilised with recycled nutrients. In this second study, fourteen urban consumers
were interviewed to examine their awareness and acceptance of nutrient recycling. The results
show that, similar to the urban farmers, urban consumers are positive about nutrient recycling
but hesitant to eat products fertilised with recycled nutrients.

6.1 Methods
6.1.1 Sample
A call for respondents was done on social media and via the researcher’s own network. This
call was further spread by the people who saw the message, thereby broadening the pool of
respondents. Twenty consumers were willing to participate in the study. The interviews were
started with part of the respondents, whereby it was tried to keep as much variation in
participant characteristics as possible. This variation in participant characteristics led to a
broader image of the situation, including a diverse picture of the reasons (not) to accept
products grown with recycled nutrients. In the end, fourteen interviews were conducted with
urban consumers.

6.1.2 Procedure
The interviews with urban consumers took between twenty and thirty minutes and took place
via (video)call (due to the recent Coronavirus outbreak). All interviews were recorded and later
transcribed. An interview guide was used to structure the interviews while enough room was
left for the introduction of new topics and elaboration on other relevant topics. The interviews
were analysed both in between interviews and after all interviews were conducted. This
iterative process helped to improve the interview guide with insights from the first interviews.
The final version of the interview guide can be found in appendix 2.

6.1.3 Interview protocol
Every interview started with some basic questions about the participant characteristics. The
participants were then asked about their awareness of the fertiliser used on the fruits and
vegetables they normally buy. This was followed by a question about their awareness of
fertilising crops with recycled nutrients. Some basic information was then provided on fertiliser
with nutrients from human excreta, including some information about current research and the
expected positive effects. A specific situation was sketched, following the TACT (Ajzen, 2002)
guidelines, in which the participants would be able to buy fruit and vegetables that were grown
with fertiliser containing nutrients from human excreta. The participants were asked whether
they would be willing to buy these products, which was followed by some broad questions on
why they would (not) buy these products. Most determinants of acceptance came up during
the discussion of these questions and some additional questions were asked to make sure all
determinants were considered during the interviews. The determinants that were discussed
were all the determinants from the conceptual model and the determinant available
information. During study 1, it appeared that the factor available information was very important
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for the participating urban farmers. They did not only want this information for themselves but
also to increase acceptance of nutrient recycling among consumers. The factor available
information was therefore added to the interview guide for the interviews with urban
consumers. As in the interviews with urban farmers, the concepts human excreta and excreta
management were used, instead of any terms that included the word waste. It was thereby
attempted not to frame human excreta as a waste product but instead as a resource.
Besides small improvements, one bigger improvement was made to the interview guide. In the
first few interviews, every participant was very firm about not being influenced by other people
on the topic of fertiliser containing recycled nutrients. To make sure that the participants did
not underestimate the influence of other people, the introduction to the topic was changed. It
was first indicated that research shows that people are often a little bit influenced by the people
close to them. It was then discussed with whom the participants often discuss other topics
related to consumption or sustainability, before going into the influence of others on their
acceptance of nutrient recycling. It appeared that this new introduction helped the participants
to think a little bit deeper about the influence of people close to them. Some participants still
said that there was no influence, which is possible of course, but others did realise that they
would be influenced when they would discuss nutrient recycling with the people close to them.

6.1.4 Analysis
The interviews were again analysed through open, axial and selective coding in Atlas.ti, as
explained in chapter 5. In the first step, codes were linked to small fractions of the interviews.
In the second step, interrelations between these codes were sought and overarching
categories were appointed. The interrelations and categories of every interview were
compared with each other, with the conceptual model and with the data from study 1. The best
fitting categories were chosen to create a hierarchical diagram, which can be found in appendix
3. In the final step, the overarching category ‘urban consumer acceptance’ was linked to all
categories. It was checked whether all categories and codes still fitted in the diagram and some
adjustments were made to the categories. The hierarchical diagram was then used as a basis
to again go through all interviews and check if all information was included in the analysis. The
written analysis in the next paragraph was based on the hierarchical diagram, the overarching
categories, the relations between the codes and some of the specific codes.

6.2 Results
6.2.1 Participants characteristics
Fourteen consumers have participated in this study. The participants varied in many
characteristics. The ages of the participants ranged from 21 to 79. Half of the participants were
male and the other half female. The participants lived in cities across the country. Moreover,
the participants lived in different housing compositions. The participants lived alone, with
parents, with their girlfriend or boyfriend, with their husband or wife, with children, with
housemates and/or in a residential community. All participants that lived together with other
people ate together with their housemates in some to all occasions. Furthermore, the
participants had varying consumption and shopping habits. These habits included: only buying
organic fruit and vegetables, buying locally produced products, only eating vegan or vegetarian
food, buying and eating healthy food, buying cheap food and mostly buying food close by. To
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satisfy these different wishes the participants bought fruit and vegetables in a variety of places,
among which a (organic) supermarket, a local farmer, the market and the greengrocer. A few
consumers also grew some of their own fruits and vegetables.

6.2.2 Awareness
The first sub-question of this research, regarding the urban consumers, addressed the urban
consumers’ awareness of the possibility to fertilise products with recycled nutrients from
human excreta. The consumers were first asked about their awareness of the fertiliser used
on the products they would generally eat, which appeared to be very low. Some of the
participants who bought organic vegetables knew or assumed that these vegetables could not
have been grown with chemical fertiliser. Other than that, the participants were not able to
share any information about the fertiliser used on the products they consumed. The awareness
of fertiliser with nutrients recycled from human excreta was a little higher. Some participants
could tell something about the practice being used in other countries and others had seen
something about it in the media. A few participants could provide some information about
composting human excreta and others knew that nutrients from human excreta helped to let
plants grow. One participant even made use of her own urine in her kitchen garden.

6.2.3 Acceptance
The second sub-question about urban consumers focussed on the acceptance of products that
are cultivated with fertiliser containing recycled nutrients. The acceptance among the
participating urban consumers can be divided in a few groups. There was a group of
participants that would definitely buy the products and a group of participants that would
definitely not buy the products if they had the choice. Furthermore, there was a group of
participants that could not answer the question before they had received more information.
Another group did not know whether they would buy the products because they were torn
between their negative feelings and positive feelings towards the fertiliser:
Urban consumer 68: “Uhm I think so. I do not know. Well maybe. My logical sight thinks
whatever but my emotional, human sight thinks rather not. I am a bit in the middle.”
The last group of participants indicated that they would neither avoid nor look for products
fertilised with recycled nutrients. These participants would keep buying the products that they
were already buying without paying attention to the fertiliser used for the cultivation of these
products:
Urban consumer 2: “I would just buy my fruit and vegetables and if I would know that it was
fertilised with human excreta that would be fine. That is how it would go, I would not go look
for it.”
Part of this group said that they would prefer it if they would not be able to see that the products
were grown with fertiliser containing nutrients from human excreta so that they could eat the
products unaware of the used fertiliser.

8

All the quotes from urban consumers are translated from their original language (Dutch). Although it is tried to
provide the best translations, it needs to be taken into account that some of the specific feelings or nuances could
be lost in translation, due to the use of proverbs and other Dutch specific statements or words.
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6.2.4 Driving and limiting factors
The last sub-question regarding the urban consumers focused on the factors that drive or limit
the urban consumer acceptance of nutrient recycling. The urban consumer acceptance was
influenced by the attitude, subjective norm, expectation of others’ cooperation, perceived
behavioural control, perceived efficacy, risk perception, available information, and trust. These
are all the determinants from the conceptual model and the determinant that was added based
on study 1.
6.2.4.1 Attitude
Some participants had a very positive attitude towards fertiliser with recycled nutrients. These
urban consumers mostly indicated that they believed in the positive effects, while some just
found it an interesting topic. Other participants had a more negative attitude. Some of these
consumers described their aversion towards the idea that human excreta had been used for
the cultivation of their food:
Urban consumer 14: “Well yes, it does of course not sound tasty to fertilise your food with
human excreta.”
For others, the negative attitude was linked to the idea that the fertiliser would contain polluting
substances like pharmaceuticals. Most urban consumers felt a mix of these positive and
negative feelings. Finally, some consumers felt neutral about products grown with fertiliser
containing recycled nutrients. These participants just wanted to buy fruit and vegetables
without having to think about the applied fertiliser, just as they were used to.
6.2.4.2 Subjective norm
The subjective norm appeared to be an important determinant for part of the urban consumers.
However, the importance of other opinions is strongly dependent on the kind of person that
would provide an opinion about the products. Some consumers argued that they would only
consider the opinion of people with whom they had shared the same opinion about similar
topics in the past. The quality of the arguments of other people also appeared to be important.
For some participants it was important that these arguments were based on independent
research while other participants mostly appreciated personal experience:
Urban consumer 4: “Well that depends on what they are saying. If they have very valid
arguments which I have not considered before, and they have a certain amount of objectivity,
then I would definitely take them in consideration.”
People that might influence the acceptance of products fertilised with recycled nutrients
included family, friends, the vendor of the products and various media. With the right
arguments, these actors could influence the decision to buy or not buy products fertilised with
recycled nutrients. Several participants indicated that nutrient recycling was not really a topic
that they cared about and therefore it had to be introduced to them by the people around them
before they would consider buying it. Another way that some consumers could be influenced
by the people close to them, was if they would offer them some of products fertilised with
nutrients from human excreta. This was mostly the case for the people the participants were
living with. Other consumers indicated that, although they would discuss the topic with others,
this would not influence their opinion because it was their own decision or because they would
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already have looked up all relevant information. Part of this group also indicated that they
would be the ones in their network that would eat the products first and then inform others
about it.
6.2.4.3 Expectation of others’ cooperation
The expectation of the cooperation of other people varied widely between the urban
consumers. Some consumers believed that many people would eat products cultivated with
fertiliser containing recycled nutrients, especially when people would not have to change their
shopping behaviour. Other consumers thought that the aversion towards these products would
be very big. These consumers thought either that not many people would try the products or
that it would take (a lot of) time:
Urban consumer 4: “I think that there would be a long adjustment period and that all types of
questions that people have in this area need to be answered. Hé, because it is of course quite
a shock.”
Some participants indicated that the cooperation of other people would not influence their
decision because they felt like their own behaviour would have a positive effect or because
they believed someone had to take the first step and others would follow. Other participants
indicated that they would wait until many others had started eating products fertilised with
recycled nutrients, if this would even happen. This waiting would provide the chance that
nutrient recycling would become more normal, which would provide more trust in the products.
6.2.4.4 Perceived behavioural control
All participants believed that they would be able to buy and eat products grown with fertiliser
containing recycled nutrients. They did, however, see some constraints that would influence if
they were willing to buy the products. Some participants only saw the possibility of buying
products fertilised with recycled nutrients if the products would replace the products they
normally bought. This would mean that they did not have to change anything in their shopping
behaviour.
Other participants were willing to change their shopping behaviour but still indicated some
practical factors that would influence their willingness to buy the products. The costs of the
products were often mentioned as important, although it differed what the participants were
willing to pay. Some participants would only buy the products if they were cheaper than the
products cultivated with other fertiliser, others would pay the same as for normal products and
some participants were willing to pay more if the positive effects were very clear. It was also
indicated that if products fertilised with recycled nutrients would be more expensive than other
products, information needed to be available on why the products were more expensive:
Urban consumer 1: “I would like some good explanation about it. Because, what is it that it is
more expensive than what I normally pay? I would like to know that.”
Other factors that influenced whether the consumers felt willing to buy products fertilised with
recycled nutrients were quality and availability of the products. For the availability, it was not
only important in which places the products were sold - most people would not go to another
store for the products - but also if the products were the kind of products that belonged on the
participants’ normal shopping list. For some of the participants that bought organic products, it
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was also important that the products that were fertilised with recycled nutrients would have an
organic label. This organic label could indicate that no harmful substances, like pesticides,
were used during cultivation of the products.
6.2.4.5 Perceived efficacy
The answers given to the question about the efficacy of buying products fertilised with recycled
nutrients can be divided in three categories. The first answer category was that buying the
products would indeed contribute to the positive effects, the second category was that more
information was needed about these positive effects and the third answer category was that
individual behaviour would not have any positive effects. The urban consumers that did believe
they could contribute to the positive effects often explained that this would happen because
they would take the first steps that would help the rest of society to accept the products:
Urban consumer 1: “Well if you would look at it at a macro level, I do not think so but I am
someone who always says it is a drop in the ocean and all little bits help.”
Besides these differences in the perceived efficacy of the behaviour, it also varied in how far
the participants considered the possible positive effects when deciding about buying the
products. For some participants, the effects were not really important. This was mostly the
case for the participants who would not look for products fertilised with recycled nutrients but
who would buy them if they replaced their current products. Nevertheless, for other consumers
the positive effects were an important reason, or even the only reason, to buy products
fertilised with nutrients from human excreta.
The positive effects that the participants were expecting or hoping to contribute to can be
divided in personal and societal effects. The positive personal effects that the urban consumers
indicated as a reason to accept the products were: only eating products that were cultivated
with natural fertiliser, getting karma points for being sustainable and increasing their personal
health. The possible societal effects that were mentioned were: reduction of animal fertiliser,
reduction of phosphate shortages, reduction of the incineration of human excreta and nutrients,
closing of nutrient cycles (in cities) and enrichment of soil life.
6.2.4.6 Risk perception
The possible risks of products fertilised with recycled nutrients were indicated as an important
determinant of acceptance by all urban consumers. However, part of the consumers believed
that once the products would be for sale, there would no longer be any risks. These consumers
trusted the government, farmer or vendor to make sure only products without risks would be
sold:
Urban consumer 5: “Yes off course I will trust it, we live in a country where everything is being
checked. It seems to me that it will all be checked before it hits the shelves.”
Other consumers felt like there might still be risks when products fertilised with recycled
nutrient would be for sale. Possible risks that were mentioned were: presence of hazardous
substances in the fertiliser, use of environmentally harmful processes to extract hazardous
substances from excreta, health risks, loss of quality and the loss of an organic certification. It
was indicated by some participants that the loss of an organic certification would cause other
environmental and health risks.
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6.2.4.7 Available information
Most participants found it important that more information on the topic of nutrient recycling
would be available for all consumers. These urban consumers indicated to mainly desire
information about the expected positive effects and about the risks of fertilising with recycled
nutrients. Part of the participants also indicated that they expected a higher societal
acceptance when enough information would be available.
For some participants it was important to read or hear all the background information about
the effects and risks of nutrient recycling themselves. Other participants just wanted to know
the conclusions about the effects and risks of nutrient recycling. Some of these participants
believed that only the availability of this information would already provide trust in the products,
even when they did not read the information, because they would know that they could look
up anything about the products if they would want to.
There was a big difference in whether the urban consumers wanted to see the information
displayed on the products or not. Some participants indicated that they needed information on
the product labels to make an informed decision about the product. Other participants indicated
that they wanted information to be available but specifically not on the product. These
consumers stated that they would not want to think about human excreta when they were
buying fruits and vegetables:
Urban consumer 6: “I would be fine if I knew it was happening and I would not find it a problem
if the whole thing was in the news, then I would still not worry about the products I am eating.
But when I look at the package I do not want to see: look how environmentally conscious we
are, we use human excreta. Then I would be like uuuh. I am really like I do not want to know
what it is.”
Besides this, the participants had more varying ideas on how they would like to receive
information. For some participants it was important to be offered information, in for example
the store or through a campaign, while others said that they wanted to be able to look up
information online whenever they wanted to. A few participants found it important to receive
information in a personal way, at for example a small scale gathering or presentation.
6.2.4.8 Trust
The last factor that played an important role in the urban consumer acceptance of products
fertilised with nutrients from human excreta was trust. Some participants had low trust in the
products. The two most occurring reasons for this low trust were worries about the possible
risks and not believing that the products could be used to reach the desired effects. Other
consumers had more trust in the products because they trusted either the farmer, the vendor
or the government to make sure that only safe (both for people and the environment) products
would be sold. This trust increased the acceptance of these urban consumers.
Another kind of trust that influenced consumer acceptance of nutrient recycling, was trust in
the people and institutions that provide information on this topic. Which actors were deemed
trustworthy varied greatly between the urban consumers. Actors that were deemed trustworthy
are, among others; certain friends and family members, the media (most often specified to a
certain type), a vendor of the product, the government, farmers and certifying organisations.
At the same time, most of these actors were also called not trustworthy by other participants.
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Moreover, almost all participants indicated that they would only deem a source trustworthy if it
based its information on independent research.
The last type of trust that influenced consumer acceptance, was trust in society. Part of the
participants did not trust the rest of society to take part in buying these products, as already
discussed under expectation of others’ cooperation. Moreover, several participants indicated
that they did not trust other people to make responsible consumption choices. This decreased
these consumers’ trust in fertiliser with recycled nutrients, because they expected that
hazardous substances would be present in other people’s excreta:
Urban consumer 13: “Yes, in the first instance I think what do those people eat? They go to
the Albert Heijn9 and those are thus very different nutrients than when you eat organic
nutrients.”

6.2.5 Summary
This study showed that most participating urban consumers were not aware of the fertiliser
that is used for the cultivation of the fruit and vegetables that they normally eat. The awareness
of the possibility to use recycled nutrients from human excreta as fertiliser was also low,
although a few urban consumers could provide some basic information on this topic.
Furthermore, it became clear that the urban consumers’ opinions on nutrient recycling vary
widely. Some consumers were very positive about products cultivated with recycled nutrients,
other consumers were in doubt and others were very negative. Part of the consumers just did
not want to know which fertiliser would be used for the cultivation of their fruit and vegetables.
Other consumers needed more information about the fertiliser containing recycled nutrients to
decide if they would buy products grown with this fertiliser.
Interestingly, many urban consumers felt positive about the idea of nutrient recycling while they
were more hesitant about eating these products themselves. This trend was caused by several
factors. Some participants felt positive about the possible effects of nutrient recycling but were
held back in their intention to eat the products due to their perception of the risks and practical
constraints. For other participants, the general acceptance of nutrient recycling was high while
their intention to eat products fertilised with recycled nutrient was low due to their feelings of
disgust.
The factors that influenced the urban consumer acceptance of products fertilised with recycled
nutrients were: attitude, subjective norm, expectation of others’ cooperation, perceived
behavioural control, perceived efficacy, risk perception, available information, and trust. This
corresponds to the factors that influenced the urban farmer acceptance of nutrient recycling.
However, there was much variance in which factors influenced the acceptance of each
individual urban consumer.

9

The Albert Heijn is a well-known Dutch supermarket chain.

35

7. Study 3: survey among urban consumers
Study 2 has provided detailed information on the reasons for urban consumers to (not) accept
products that are cultivated with fertiliser containing nutrients from human excreta. These
reasons appeared to vary a lot. In this third study, the reasons for acceptance and the
acceptance itself were examined again, this time through a quantitative study. This study
provided representative data of the Dutch urban consumer acceptance of nutrient recycling.
This chapter shows the percentages of Dutch urban consumers that are willing to eat products
fertilised with recycled nutrients. Moreover, it is explained which factors directly influence the
acceptance and are thus important to consider when drafting policies regarding nutrient
recycling.

7.1 Methods
7.1.1 Sample
A survey was drafted based on the conceptual model and the results of study 1 and 2. This
survey can be found in appendix 4. The survey was spread online in social media groups and
through social media advertisement. Hereby, large social media groups with a broad theme
were used to make sure that a diverse group of consumers was reached, thereby reflecting
the Dutch urban society. A list of the distribution channels can be found in appendix 5. The
participants were also asked to spread the survey further to make sure even more urban
consumers were reached, including urban consumers without social media. To increase
response the survey was kept as short as possible (around 10 minutes) while containing all
important factors. Moreover, two gift cards of a well-known online Dutch shop were raffled
among the participants. In the end, a total of 323 people participated in the survey.

7.1.2 Procedure
The survey started with some general questions about the participant characteristics. This
included age, place of residence, gender, education level and consumption patterns. The
survey then ended for all consumers that did not fit the target group, i.e. consumers younger
than eighteen and consumers who did not live in any of the 95 target cities of this research.
For the other participants, the survey was continued with questions about the awareness of
fertilising fruit and vegetables with nutrients from human excreta. A small amount of information
about nutrient recycling was then provided and a situation was sketched in which the consumer
would be able to buy fruit and vegetables that were fertilised with recycled nutrients. This
situation sketch was based on the TACT guidelines (Ajzen, 2002), as in the first two studies,
and was repeated throughout the survey. The situation sketch was followed by questions about
all the determinants of acceptance. The survey ended with some questions about the
acceptance of using fertiliser with recycled nutrients from human excreta. Like in the previous
two studies, the terms waste and waste management were not used to prevent the framing of
human excreta as a waste product.
Study 2 showed that the urban consumers’ general acceptance of fertilising with recycled
nutrients was higher than the intention to eat the products cultivated with this fertiliser.
Therefore, two types of acceptance questions were included in the survey: questions about
the general acceptance of using recycled nutrients as fertiliser (acceptance general) and
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questions about the intention to buy the products cultivated with this fertiliser (behavioural
intention). Moreover, some questions were included that examined whether the consumers
would consciously search for products fertilised with recycled nutrients. These last questions
were also based on study 2, where several participants indicated to keep buying their
vegetables and fruit as they were used to, independent of the used fertiliser.
The variable perceived effects was split into the variable importance effects and the variable
perceived effects. Study 2 namely showed that there was not only a difference in the effects
that the urban consumers expected but also in how important the effects were for the urban
consumers. Furthermore, study 2 showed that some consumers would be more willing to
accept products fertilised with recycled nutrients if these products would have a positive effect
on their health. However, there is no scientific basis to expect any positive health effects of
using recycled nutrients as fertiliser. The determinants importance health effects and perceived
health effects were therefore treated as individual variables, separate from the importance
effects and perceived effects.
Finally, the determinant perceived behavioural control was in this survey replaced with
questions about constraints. The results of study 2 showed that all urban consumers felt able
to eat products fertilised with recycled nutrients. Nevertheless, several practical constraints
(like the price and availability) were mentioned that could influence the consumers’ willingness
to buy the products. These practical constraints were therefore included in the survey. In the
end, the following determinants were measured in the survey: importance effects, importance
health effects, perceived effects, perceived health effects, cooperation, risk perception,
available information, trust, subjective norm, constraints and attitude.

7.1.3 measures
Although the survey questions were largely based on the first two studies and the conceptual
model, an article about constructing surveys and two previous researches were used to
improve the survey questions and thereby gather stronger data. The article of Ajzen (2002) on
constructing a Theory of Planned Behaviour questionnaire was used as the basis for all
questions in the survey. Some of the example questions in this article were also used to more
specifically form some questions, namely the questions regarding the subjective norm, the
attitude and the intention to purchase products fertilised with recycled nutrients (i.e.
behavioural intention) Moreover, the behavioural belief strength questions that Ajzen provided
were used as a basis for the questions about the perceived effects and the importance of these
effects. Furthermore, the research of Gupta and Ogden (2009) was used as an example for
the questions about the expected cooperation. Finally, the questions about trust were based
on the article of Lobb et al. (2007).
When possible, multiple questions were used per variable to increase the validity of the
determinants that were measured. The questions per variable can be found in appendix 6. A
7-point Likert scale was used for all questions in the survey, except for the questions regarding
the participants characteristics and the awareness. To ensure that the Likert scale would be
interpreted as a fluent scale, the seven points of the scale were not labelled. Instead only both
ends of the scale were labelled, in most cases as completely disagree and completely agree.

37

7.1.4 Analysis
The data from the survey was analysed with the use of SPSS. Since most determinants were
analysed through several items, a Cronbach’s Alpha test was executed to test whether the
different items could be combined into one variable. A score of 0.70 was hereby used as a
bottom limit, although higher scores were preferred. The different items were then combined
into variables.
Descriptive statistics were used to examine the results of the first two research questions: the
urban consumers’ awareness and acceptance of fertilising with recycled nutrients. To discover
the influence of socio-demographic variables on acceptance, the means of both acceptance
general and behavioural intention were compared between different participant characteristic
groups with the use of Independent Sample T-Tests and ANOVA tests.
To examine the driving and limiting factors of the acceptance, and the interrelation between
these factors, the correlation between all variables was analysed with the use of the Pearson
correlations coefficient. Two regression analyses were then conducted to examine the direct
relation between each independent variable and the acceptance of products fertilised with
recycled nutrients. One regression analysis was conducted for the general acceptance and
one regression analysis was conducted for the behavioural intention. Finally, some descriptive
statistics were examined to discover the differences between the items per variable (e.g. the
differences between the different kinds of risks).

7.2 Results
7.2.1 Participant characteristics
A total of 323 people participated in this survey, of which 276 people completed the whole
survey. These 276 participants formed the survey sample. The participants lived in 77 of the
95 target group cities. There was an average of four participants per city, with a minimum of
one participant and a maximum of 27 participants per city. The participant characteristics have
been compared to the characteristics of the target group, as can be seen in figure 4. The
gender division in the survey sample appeared to deviate from the gender division of the target
group, with 30.1% male participants and 69.3% female participants compared to 49% males
and 51% females in the target group. The other 0.7% of the survey participants did not indicate
their gender. 11.6% of the participants finished a low level of education (primary school or
vmbo), 45.7% of the participants finished an intermediate level of education (mbo or havo/vwo),
42% finished a high level of education (HBO/WO) and 0.7% did not indicate any educational
level. The percentages of participants who finished an intermediate or high level of education
were a little bit higher than in the target group and the percentage of participants who finished
a low education level is around 15% lower than in the target group. Furthermore, the age of
the participants varied from the category 18-23 up to the category 70-79. Most of the age
groups were well represented, except for the age groups 70 to 79 and 80 and higher. The
participants were also asked about any specific consumption patterns. These consumption
patterns have been divided into nine categories. These categories and the corresponding
number of participants can be found in figure 5.
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Figure 4. Participant characteristics compared to the target group

Consumption patterns
Participants
None

30

Flexitarian

36

Vegan/vegetarian

43

Fair trade

46

Top brands

59

Organic

67

Sustainable

84

Cheap

152

Healthy

195
0

50

100

150

200

250

Figure 5. Number of participants per consumption pattern category

7.2.2. Item combinations
Most variables in this study were measured through multiple questions in the survey. The
Cronbach’s Alpha scores were calculated to analyse the internal consistency between the
items per variable. A minimum Alpha of 0.70 was used to decide which items could be
combined, although higher Cronbach’s Alpha scores were preferred. Moreover, the Inter-Item
Correlation, the Corrected Item-Total Correlation and the Cronbach’s Alpha If Item Is Deleted
scores were all used to create the best combination of items. The final variables, their mean,
standard deviation and Cronbach’s Alpha can be found in table 3.
For most variables, the combination of items showed a high internal consistency. For a few
other variables, changes were made in the combination of items to improve the internal
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consistency. The cooperation variable was split into two variables since there was an
insufficient internal consistency between all three items (α=0.474). One of these items, “I will
only start buying these products when many other people are also buying these products.”,
was removed from the analysis because feedback on the survey showed that some people
had problems interpreting this specific question. The other two items were split into two
separate variables: expected cooperation and importance cooperation. Furthermore, the item
about certification was separated from the constraints variable, and used as a separate
variable, to increase the Cronbach’s Alpha of the constraints variable (α=0.748 to α=0.784).
An overview of the items per variable can be found in appendix 6.

7.2.3 Awareness
The first sub-question of this study, regarding the urban consumers, focussed on the
awareness of fertilising products with nutrients recycled from human excreta. Two questions
were used to measure the consumers’ awareness of nutrient recycling. 25.4% of the
participants indicated that they knew it was possible to grow crops with fertiliser that contains
nutrients from human excreta. These participants were also asked what they already knew
about the topic. Seven participants did not provide an answer to this question. The other
answers were divided into six categories, as can be seen in figure 6. Most aware participants
indicated to not know much about the use of fertiliser containing recycled nutrients. These 27
participants provided answers as: “I have heard about it” or “I just know it exists”. Ten
participants indicated that they had read something about the practice in the paper or saw
something about it on TV. Eight participants knew that this type of fertiliser has been used in
the past. Seven participants described the similarity of animal and human excreta, whereby
some participants had information that human excreta would be the better option and a few
other participants had information that animal excreta would be the best option. Five
participants had some information about experiments with this type of fertiliser in the
Netherlands, whereby one participant was executing one of these experiments herself. Finally,
four participants indicated that the use of this fertiliser involves some risks.

Awareness of nutrient recycling
Participants
Awareness about risks

4

Awareness about experiments in the Netherlands

5

Awareness about similarity with animal fertiliser

7

Awareness about use in the past

8

Seen information in media

10

General awareness of existence

27

No awareness or no anwser

215
0

50

100

150

200

250

Figure 6. Urban consumer awareness of nutrient recycling
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7.2.4 Acceptance
Ten different items were used to find answers to the sub-question regarding the acceptance
of products fertilised with recycled nutrients. The first three items focused on the acceptance
of nutrient recycling in general and asked whether this practice should be supported. 50.7% of
the participants believed that the government should stimulate this practice and 50.4% of the
participants believed that grants should be available for this practice. The percentage of
participants that believed that these products should be sold more is a little lower at 41.3%
positive answers. For all these items, a fifth to a third of the participants were neutral (22% to
31%).
The other acceptance items focussed on the intention to buy products fertilised with nutrients
recycled from human excreta. 22.8% of the participants indicated that they would make sure
not to buy these products if they become available and 19.2% of the participants were neutral
about this. 45.4% of the participants would consider buying these products and 37.9% of the
participants would also try to buy the products on a regular base. 23.6% of the participants
knew that they would buy the products on a regular base. A fifth to a third of the participants
were neutral about these behavioural intention items (21% to 32%).
Nevertheless, only 21.3% of the participants would actively search for the products cultivated
with recycled nutrients. 53.5% of the participants indicated that they would keep buying fruits
and vegetables as they were used to, independently of the type of fertiliser used for the growing
of these products. 42.3% of the participants would rather not be able to see which fertiliser was
used for the cultivation of their fruit and vegetables. An overview of the average answers on
the acceptance questions can be found in table 1. For all items, 1 stands for completely
disagree and 7 stands for completely agree.
Table 1. Means of acceptance items
Item

Mean

Std. Deviation

I believe that it is important that these products are increasingly sold.
I believe that grants should be available for the development of these
products.
I believe that the government should stimulate the cultivation of these
products.
I will make sure NOT to buy these products.
I will consider buying one of these products.
I will try to buy these products on a regular basis.
I am sure that I will buy these products on a regular basis.
I will actively look for these products so that I can try them.
I will keep buying fruit and vegetables as I am used to, independent of the
fertiliser that is used to grow these products.
When I buy fruit and vegetables, I do not want to be able to see which
fertiliser is used for the cultivation of these products.

4.13
4.37

1.61
1.83

4.34

1.78

3.20
4.53
3.90
3.51
3.35
4.67

1.93
1.80
1.71
1.69
1.64
1.63

4.22

1.89

The general acceptance and the behavioural intention were compared between the different
participant characteristic categories. Figure 7 provides an overview of the average acceptance
for every participant characteristic category. It can be seen that the participants that indicated
to follow no specific consumption pattern or have a cheap or top brand consumption pattern,
have a lower average acceptance than the participants that indicated to eat fair trade, organic,
sustainable, vegan/vegetarian or flexitarian. The participants that eat healthy are in the middle.
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The average acceptance for the different gender, education and age categories appear to be
very close to each other. Although there is a little diversion in the 60 to 70 age group, all
averages differ less than one point from each other.

Figure 7. Means of the acceptance variables per participant characteristic category

For every consumption pattern an Independent Sample T-Test has been conducted to
compare the means of both acceptance general and behavioural intention between the
participants that do follow this consumption pattern and the participants that do not follow this
consumption pattern. The outcomes show that there was a significant difference in the
acceptance means (both general acceptance and behavioural intention) of fair trade and no
fair trade consumption, of flexitarian and no flexitarian consumption, of organic and no organic
consumption, of sustainable and no sustainable consumption and of vegan/vegetarian and no
vegan/vegetarian consumption. These results can be seen in table 2. No significant different
scores were found for the acceptance means (both general acceptance and behavioural
intention) within the categories healthy consumption pattern, cheap consumption pattern, top
brands consumption pattern and nonspecific consumption pattern. When conducting an
Independent Sample T-Tests and ANOVA tests for the other participants characteristics, no
significant differences were found between the means of the different gender, education and
age categories. A complete overview of the output of all Independent Sample T-Tests and
ANOVA tests can be found in appendix 7.
These outcomes suggest that having a fair trade, flexitarian, organic, sustainable or
vegan/vegetarian consumption pattern has a positive influence on the acceptance of products
that are grown with fertiliser that contains nutrients from human excreta. Having a top brand,
healthy or cheap consumption pattern did not impact the acceptance of these products. Age,
education and gender also had no impact on the acceptance of products that are fertilised with
nutrients recycled from human excreta.
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Table 2. Independent Sample T-Tests of consumption patterns with a significant outcome
Consumption
pattern

Acceptance

Fair trade

General
acceptance
Behavioural
intention
General
acceptance
Behavioural
intention
General
acceptance
Behavioural
intention
General
acceptance
Behavioural
intention
General
acceptance
Behavioural
intention

Flexitarian

Organic

Sustainable

Vegan/vegetarian

Participants
follow
consumption
pattern
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes

Mean

Std.
Deviation

t

df

p

4.14
5.01
3.72
4.33
4.15
5.18
3.68
4.78
4.10
4.86
3.64
4.41
3.96
5.06
3.54
4.50
4.17
4.88
3.70
4.48

1.67
1.15
1.56
1.23
1.64
1.24
1.54
0.96
1.69
1.23
1.59
1.10
1.60
1.41
1.51
1.34
1.60
1.63
1.51
1.47

-4.34

87.91

0.000

-2.93

77.03

0.004

-3.61

274

0.000

-5.82

65.88

0.000

-3.99

151.64

0.000

-4.42

160.50

0.000

-5.40

274

0.000

-4.95

274

0.000

-2.67

274

0.008

-3.14

274

0.002

7.2.5 Driving and limiting factors
The last sub-question regarding the urban consumers examined the driving and limiting factors
of the urban consumer acceptance. The Pearson correlation coefficients of all variables were
calculated to determine which variables correlated with each other10. The output can be found
in table 3. It appeared that most determinants had a significant correlation with both the general
acceptance and the behavioural intention, namely the determinants: importance effects,
importance health, perceived positive effects, perceived health effects, expected cooperation,
risk perception, trust, subjective norm, constraints and attitude. The determinant risk
perception had a negative correlation score with both acceptance general and behavioural
intention. This implies that someone’s acceptance will decrease when they worry more about
the risks. All the other correlations with both acceptance general and behavioural intention
were positive. A higher score on these determinants will thus increase acceptance. Two
variables had no significant correlation with acceptance general and behavioural intention,
namely the variable importance cooperation and the variable available information.
Furthermore, all determinants are also correlated to multiple, if not all, other determinants.
Therefore, it can be expected that all relations between variables, and thus the relation
between the determinants and acceptance, are influenced by other variables.

10

The Spearman correlation coefficients were also calculated but did not show any big differences with the
Pearson correlation coefficients.
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Table 3. Overview of all variables’ means, Cronbach’s Alphas and Pearson correlation coefficients
Variables

Mean

Standard
Deviation

Cronbach’
s Alpha

Pearson correlation coefficient
1
2
3
4
5

6

7

8

9

10

11

12

13

14

15

1. Importance effects

4.51

1.59

.919

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2. Importance health

6.28

0.95

-

0.30

-

-

-

-

-

-

-

-

-

-

-

-

-

-

3. Perceived positive
effects
4. Perceived health
effects
5. Importance
cooperation
6. Expected cooperation

4.93

1.29

.886

0.45

0.27

-

-

-

-

-

-

-

-

-

-

-

-

-

4.01

1.47

-

0.44

0.26

0.58

-

-

-

-

-

-

-

-

-

-

-

-

4.90

1.85

-

-0.04

0.08

0.12

0.03

-

-

-

-

-

-

-

-

-

-

-

3.51

1.44

-

0.39

0.23

0.54

0.54

0.10

-

-

-

-

-

-

-

-

-

-

7. Risk perception

3.99

1.42

.887

-0.06

0.03

-0.20

-0.16

0.10

-0.14

-

-

-

-

-

-

-

-

-

8. Available information

5.14

1.36

.844

0.05

0.29

0.19

0.09

0.21

0.01

0.43

-

-

-

-

-

-

-

-

9. Trust

4.26

1.00

.841

0.27

0.12

0.50

0.32

0.11

0.41

-0.08

0.09

-

-

-

-

-

-

-

10. Subjective norm

3.52

1.40

.945

0.38

0.21

0.44

0.41

0.07

0.51

-0.08

0.05

0.45

-

-

-

-

-

-

11. Constraints

5.57

1.26

.784

0.15

0.24

0.35

0.19

0.24

0.22

-0.12

0.28

0.29

0.24

-

-

-

-

-

12. Certification

4.50

1.79

-

0.17

0.19

0.23

0.23

0.20

0.25

0.11

0.29

0.22

0.30

0.39

-

-

-

-

13. Attitude

4.17

1.51

.894

0.46

0.10

0.47

0.41

-0.08

0.41

-0.51

-0.15

0.31

0.35

0.27

-0.07

-

-

-

14. Acceptance general

4.28

1.62

.925

0.45

0.21

0.62

0.53

0.04

0.52

-0.35

0.06

0.48

0.47

0.33

0.20

0.67

-

-

15. Behavioural intention

3.82

1.53

.914

0.48

0.21

0.55

0.55

0.05

0.50

-0.34

0.03

0.47

0.55

0.30

0.13

0.74

0.81

-

Dark blue: Correlation is significant at the 0.01 level (2-tailed).
Light blue: Correlation is significant at the 0.05 level (2-tailed).
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Two multiple regression analyses were conducted to examine the direct effect of each
individual determinant on acceptance. One regression analysis was conducted for acceptance
general and one regression analysis was conducted for behavioural intention. Since almost
all variables correlate with each other, all variables were included in the regression analysis
at the same time, to make sure that the direct effects were measured under the control of all
other variables. The output of the regression analyses can be found in table 4. The R2 for the
acceptance general regression is 0.80 and the R2 for behavioural intention is 0.70. This implies
that these thirteen determinants together account for 80% of the variation in acceptance
general and for 70% of the variation in behavioural intention.
Table 4. Output of regression analyses of acceptance general and behavioural intention
Acceptance general
(Constant)
Importance effects
Importance health
Perceived effects
Perceived health effects
Importance cooperation
Expected cooperation
Risk perception
Available information
Trust
Subjective norm
Constraints
Certification
Attitude

B
-1.110
.028
.019
.208
.107
.004
.075
-.127
.108
.214
.087
-.006
.071
.446

Std. Error
.542
.049
.068
.070
.055
.035
.057
.057
.057
.074
.055
.060
.041
.061

Behavioural intention
p
.041
.571
.782
.003
.056
.900
.192
.026
.059
.004
.118
.916
.087
.000

B
-1.422
.029
.037
-.014
.184
.039
.001
-.074
.100
.197
.227
-.022
.010
.537

Std. Error
.463
.042
.058
.060
.047
.030
.049
.048
.049
.064
.047
.051
.035
.052

p
.002
.486
.526
.809
.000
.189
.988
.129
.042
.002
.000
.668
.774
.000

Dark blue: Correlation is significant at the 0.01 level (2-tailed).
Light blue: Correlation is significant at the 0.05 level (2-tailed).

The variables that significantly predict acceptance general were: perceived effects (B=0.208,
p=0.003), risk perception (B=-0.127, p=0.026), trust (B=0.214, p=0.004) and attitude
(B=0.446, p=0.000). This implies that for every one point increase of perceived effects, the
acceptance general will increase with 0.208, for every one point increase of trust the
acceptance general will increase with 0.214 and for every one point the attitude increases the
general acceptance will increase with 0.446. For every point the variable risk perception
increases, the acceptance general will decrease with 0.127. This model thus predicted that
consumers with a more positive attitude, with a higher amount of trust or with a higher belief
in the positive effects are more likely to accept products fertilised with nutrients from human
excreta. Urban consumers who worry more about the risks are less likely to accept these
products.
The variables that significantly predicted the behavioural intention are: perceived health effects
(B=0.184, p=0.000), available information (B=0.100, p=0.042), trust (B=0.197, p=0.002),
subjective norm (B=0.227, p= 0.000) and attitude (B=0.537, p=0.000). This model thus
showed that a higher belief in the health effects, more interest in information on the topic, more
people around who will accept the products, a higher trust level or a more positive attitude
towards the products will increase an urban consumers’ intention to buy products fertilised
with nutrients from human excreta.
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7.2.6 Descriptive statistics of determinants
Most of the determinants of the consumer acceptance were measured with multiple items.
These different items showed the different parts of the determinants, which got discovered in
study 1 and 2. For some of the determinants, all items were very close to each other. In other
cases, there was some variance between the different items. The urban consumers had
similar expectancies for the different possible effects (x̄: 4.74 to 5.16). There was more
variance in the risks that the consumers saw in the use of fertiliser containing recycled
nutrients. The consumers were the least worried about the possible effects on the soil and
plants (x̄: 3.50) and the quality of the products (x̄: 3.54). The consumers were approximately
neutral about the negative health effects (x̄: 4.04) and worried the most about the hazardous
substances in the crops fertilised with recycled nutrients (x̄: 4.67).
Furthermore, the consumers had approximately the same needs for information about the
effects (x̄: 5.21) and the risks (x̄: 5.34). The consumers were a bit more certain about looking
this information up themselves (x̄: 5.25) than waiting to receive the information (x̄: 4.77). There
was much variation between the trust that the urban consumers had in the sources that can
provide information on the topic. The consumers had low trust (x̄: 3.12 to 4.00) in the following
actors, in ascending order: a vendor in the supermarket, a salesman of organic produce and
a municipality. The consumers had medium trust (x̄: 4.00 to 5.00) in the following actors, in
ascending order: the government, a greengrocer, an organisation linked to the government, a
farmer and an independent environmental organisation. The participants had the highest trust
in an independent research organisation (x̄: 5.31).
Finally, there was some variance in the constraints that the urban consumers saw. The
smallest constraint would be the absence of an organic certification (x̄: 4.50), larger constraints
could be created by price (x̄: 5.36) and availability (x̄: 5.51) and the biggest constraint would
be if the quality of the products was lower than that of normal products (x̄: 5.83).

7.2.7 Summary
In summary, a quarter of the urban consumers were aware that it is possible to fertilise crops
with nutrients recycled from human excreta. The general acceptance of cultivating products
with recycled nutrients was positive with more than half of the participants indicating that the
practice should be supported and funded. The behavioural intention to buy products fertilised
with recycled nutrients was a bit lower with 45% of the people considering to buy the products
and only 23% being sure that they would buy the products. Important to notice is that 21 to 32
percent of the participants was neither positive nor negative about buying the products. This
neutral opinion was also noticeable in the high number of participants (54%) that would keep
buying their products as they were used to, independently of the used fertiliser.
Twelve determinants were found that in some way influenced the consumer acceptance.
These determinants were: importance of the effects, importance of the health effects,
perceived effects, perceived health effects, expected cooperation, risk perception, available
information, trust, subjective norm, constraints, certification and attitude. These determinants
largely overlap with the conceptual model, although some determinants are split into multiple
variables. The only variable that is not part of the conceptual model is available information,
which also appeared to be an important determinant in both study 1 and 2.
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There appeared to be four determinants that directly determined the general acceptance and
five determinants that directly determined the behavioural intention. General acceptance was
directly influenced by perceived effects, risk perception, trust and attitude. Behavioural
intention was directly influenced by perceived health effects, available information, subjective
norm and also trust and attitude.
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8. Discussion
In this chapter, the results of the three studies are compared with each other and with the
literature. The urban farmer and urban consumer acceptance of nutrient recycling are
described and explained based on the data of this research and the available literature.
Thereby, it is explained why both the outcomes regarding the urban famers and the outcomes
regarding the urban consumers show a difference between their general acceptance and their
willingness to use the fertiliser with recycled nutrients or eat products fertilised with recycled
nutrients. Based on these results, advice is provided for the implementation of nutrient
recycling in Dutch cities. Finally, the limitations of this research are explained and suggestions
for further research are made.

8.1 Discussion of the findings
8.1.1 Awareness
The first sub-questions of this research concerned the awareness of nutrient recycling among
urban farmers and urban consumers. The questions were: To what extent are urban farmers
aware of the possibility to use recycled nutrients as fertiliser for the growing of crops? and To
what extent are urban consumers aware of the possibility to use recycled nutrients as fertiliser
for the growing of crops? It appeared that 9 out of 10 participating urban farmers were aware
of the possibilities to use human excreta as a fertiliser. Their awareness was mostly related to
on-farm applications like compost toilets. The awareness among the participating urban
consumers was lower than among the participating urban farmers. 25% of the consumers
indicated to be aware of the possibility to use recycled nutrients from human excreta as
fertiliser. Only half of these consumers were able to provide additional information on this
fertiliser while the other half only indicated to be aware of the possibility. The awareness of
fertiliser among urban consumers turned out to be low in general. Most consumers were not
aware of the type of fertiliser used on the fruits and vegetables they generally eat. These
outcomes align with the 42% of urban consumers that indicated that they do not want to know
what kind of fertiliser is used on their fruit and vegetables and the 54% of urban consumers
that indicated to keep buying products as they were accustomed to, independent of the type
of fertiliser used.

8.1.2 Acceptance
The next sub-questions considered the acceptance of nutrient recycling among urban farmers
and consumers. These questions were: To what extent would urban farmers currently accept
the use of fertiliser with recycled nutrients for the growing of their crops? and To what extent
would urban consumers currently accept food that is grown with the use of fertiliser containing
recycled nutrients? The results of the three studies showed that the acceptance among the
urban farmers and consumers is mixed. All participating urban farmers had positive feelings
towards the fertiliser with recycled nutrients, but most farmers saw several reasons why they
might not be able to use the fertiliser on their urban farm. Around half of the urban consumers
were positive about nutrient recycling and 40% were willing to try products fertilised with
recycled nutrients.

48

8.1.2.1 Urban farmer acceptance
All urban farmers that participated in this research were positive about the general idea of
fertilising crops with recycled nutrients from human excreta. However, the willingness to use
the fertiliser on their own urban farm was lower because most farmers were worried that the
use of fertiliser with recycled nutrients would negatively impact their farm. Nevertheless, the
positive attitude towards fertiliser with recycled nutrients is very high in comparison to results
found in similar studies. The attitude towards urine-based fertiliser that Lienert and Larsen
(2010) examined among farmers in two different European countries, was much lower. These
authors namely found that only 50% of the participating farmers were positive about urinebased fertiliser.
A possible explanation for the big difference in attitude between the participating farmers in
this thesis and the participating farmers in the research of Lienert and Larsen (2010) is a
difference in values between urban farmers and general farmers. Many urban farms have a
sustainable foundation (Lohrberg et al., 2016) and an educational goal (Eigenbrod & Gruda,
2015), which was also the case for most urban farmers that participated in this research. Many
of the participating urban farmers indicated that they felt positive about the fertiliser because
of the positive effects for the environment. Most urban farmers believed to be able to contribute
to these positive effects by educating other people on the use of fertiliser with recycled
nutrients. These arguments thus fit with the values of urban farms. The farmers from the study
of Lienert and Larsen (2010) might not share these values, since they did not work on urban
farms, which could explain the less positive attitude.
Similar to the outcomes of this thesis, Lienert and Larsen (2010) discovered that the
willingness to use fertiliser with recycled nutrients was lower than the general acceptance of
nutrient recycling. Nine out of ten participating urban farmers in this thesis indicated that they
were not yet sure if they could use the fertiliser on their farm because of several factors,
including the acceptance of their customers and the possible negative effects on the soil and
plants. This corresponds to the paper by D'Silva et al., (2011), who argue that farmers are
entrepreneurs who will always try to make decisions that will be positive for their company.
8.1.2.2 Urban consumer acceptance
Around 50% of the participating urban consumers believed that fertilising products with
recycled nutrients should be supported and funded. The intention to buy the products with
recycled nutrients was a little lower. 45% of the consumers would consider buying the products
themselves, 38% would try to buy them on a regular basis and 24% of the consumers were
sure they would buy the products on a regular basis. 20 to 30 percent of the urban consumers
were neither positive nor negative about buying products fertilised with recycled nutrients. This
neutral opinion fits with the high number of urban consumers that would not consider the type
of fertiliser when buying fruit and vegetables. 54% of the urban consumers namely indicated
that they would keep buying the products they were used to, independent of the fertiliser used.
Some urban consumers indicated this because they did not want to change their shopping
behaviour. Other urban consumers believed that it was a good idea to use the fertiliser with
recycled nutrients but would rather not know or think about the use of recycled nutrients to
fertilise their food, since this disgusted them.
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Furthermore, the acceptance of nutrient recycling appeared to be higher among the
participating urban consumers that already had a more conscious consumption pattern. Urban
consumers that had a fair trade, flexitarian, organic, sustainable and/or vegan/vegetarian
consumption pattern were more likely to accept products fertilised with recycled nutrients than
the consumers who did not follow any of these consumption patterns.
Compared to the research by Lienert and Larsen (2010) on the acceptance of urine-based
fertiliser among European consumers, the consumer acceptance in this thesis is quite low.
Lienert and Larsen discovered that 85% of the European consumers believed that the use of
urine-based fertiliser would be a good idea (compared to 51% in this thesis) and 65% of the
consumers would also be willing to buy the products cultivated with urine-based fertiliser
(compared to 45% in this thesis). Lienert and Larsen (2010) compared the consumer
acceptance rates of four different countries. The acceptance rates of the urban consumers
that participated in this thesis is only higher than the acceptance rates of consumers in Austria,
where 43% of the participating consumers indicated to find the use of urine-based fertiliser a
good idea. However, it needs to be considered that the study of Lienert and Larsen focussed
on urine-based fertiliser while in this thesis no distinction was made between fertiliser with
nutrients recycled from urine and fertiliser with nutrients recycled from faeces. It is possible
that the acceptance of urine-based fertiliser is higher than the acceptance of general excretabased fertiliser.
Nevertheless, a similar difference in acceptance between Dutch and European consumers
was noticeable in research on new sanitation. Lienert and Larsen (2010) found that 80% of
the European consumers would accept new sanitation while Poortvliet et al. (2018) discovered
that 64% of the Dutch consumers would accept new sanitation.
8.1.2.3 Differences between general acceptance and behavioural intention
The outcomes of this research show some difference between the general acceptance of
nutrient recycling and the intention to use the fertiliser with recycled nutrients or buy the
products cultivated with this fertiliser. These outcomes correspond to the SPARTA model
(Lobb et al., 2007) and the social dilemma theory (Gupta & Ogden, 2009). Both theories
recognise that there is a difference between someone’s feelings about an innovation or
practice, nutrient recycling in this case, and someone’s behaviour regarding this innovation or
practice. Both theories state that other factors, besides the attitude or personal feelings
towards the practice, influence whether someone will perform a certain behaviour, as further
discussed below.
The differences between the general acceptance and the behavioural intention were also
noticeable in earlier studies on the acceptance of nutrient recycling. Mariwah and Drangert
(2011) found that among Ghanaian consumers the general acceptance of fertiliser with
recycled nutrients was higher than the willingness to use the fertiliser or eat products cultivated
with this fertiliser. Similarly, Lienert and Larsen (2010) found differences between the general
acceptance and the behavioural intention regarding nutrient recycling of both farmers and
consumers in Europe.
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8.1.3 Driving and limiting factors
The last sub-questions of this research were: Which factors drive or limit urban farmer
acceptance of using fertiliser with recycled nutrients for the growing of their crops? and Which
factors drive or limit urban consumer acceptance of food grown with fertiliser containing
recycled nutrients? All the determinants from this research’s conceptual model influenced the
acceptance of urban farmers and urban consumers, namely: perceived efficacy (including both
the expected effects and the importance of these effects), expectation of others’ cooperation,
risk perception, trust, subjective norm, perceived behavioural control (constraints in the case
of urban consumers) and attitude.
It turned out that the combination of the SPARTA model and the social dilemma theory was a
good basis for this research. The five determinants of the SPARTA model have often proved
to be good predictors for behaviour related to food consumption (Lobb et al., 2007). The
additional determinants are the determinants related to the social dilemma theory that Gupta
and Ogden (2009) discovered to be the best determinants for predicting sustainable
purchases. Since these two topics, food consumption and sustainable purchases, are
combined in this research, it is no surprise that the combination of these two theories form a
good predictor of the acceptance of fertiliser with recycled nutrients and products cultivated
with this fertiliser.
Nevertheless, one new determinant was discovered during this research, namely the
determinant available information. This determinant was not part of the SPARTA model or the
social dilemma theory and therefore not included in the conceptual model. The determinant
trust in the SPARTA model does imply that information is important for the adoption of new
behaviour since the trust determinant considers the trustworthiness of the actors that provide
information (Lobb et al., 2007). However, during this research it became clear that the
availability of information, the type of information and the presentation of the information
significantly influenced the urban farmer and consumer acceptance of nutrient recycling.
Therefore, the determinant information should be explicitly mentioned and researched when
predicting behaviour regarding nutrient recycling.
Furthermore, all the discovered determinants did not only correlate with acceptance but also
with many other determinants. This means that several of the determinants did not directly
influence acceptance but rather indirectly by influencing another determinant. While an
analysis of the specific types of these correlations is beyond the scope of this thesis, it is
important to keep in mind that the determinants cannot be treated as secluded variables. Since
all determinants are connected, they will all change when one of the determinants is
influenced. This is very important to consider when policies are created regarding the recycling
of nutrients from human excreta.
8.1.3.1 Differences between general acceptance and behavioural intention
For the urban consumers, it was also examined which factors directly determine their
acceptance. It appeared that the general acceptance of nutrient recycling was determined by
other factors than the intention to eat products fertilised with recycled nutrients. This implies
that urban consumers find other factors important when accepting that some fruit and
vegetables in Dutch cities will be cultivated with recycled nutrients than when they have to
accept eating the products themselves. The factors that directly determined general
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acceptance were: perceived effects, risk perception, trust and attitude. The factors that directly
influenced behavioural intention were: perceived health effects, available information,
subjective norm, trust and attitude. Trust and attitude are thus significant determinants for both
general acceptance and behavioural intention.
It turned out that positive effects for the environment and food security do play an important
role in the general acceptance while for the behavioural intention the possible health effects
were more important. This corresponds with the social dilemma theory. According to this
theory, people have to choose between societal and personal benefits when they are asked
to perform a certain behaviour (Gupta & Ogden, 2009). In this thesis, it appeared that many
urban consumers did find the societal benefits important and were therefore willing to accept
the application of fertiliser with recycled nutrients in the Netherlands. Nevertheless, when the
consumers were asked to change their own behaviour, the personal benefits for their health
were more important.
Furthermore, the desire for information and the subjective norm had a bigger impact on the
behavioural intention than on the general acceptance. One possible explanation for this
difference is that the urban consumers did not find the topic in general important enough to
learn more about it, while they do want to inform themselves once they actually have to eat
the products and they are personally affected. Moreover, urban consumers might find it easy
to make up their mind about nutrient recycling without consulting any additional information or
the people close to them, because they believe in the positive effects or because they have a
positive attitude. When the urban consumers are asked to eat the products themselves, they
might feel like they have to consider additional factors, like availability and the direct effect on
their health. In this case, additional information and the opinions of the people close to them
could become more important.
Contrary to the research expectations, the possible risks were more important for the general
acceptance than for the behavioural control. This means that consumers who worry about the
risks are significantly less positive than other consumers about fertilising with recycled
nutrients, while they are not significantly less positive about eating products fertilised with
recycled nutrients. A possible explanation for this can be deduced from study 2. Many urban
consumers indicated that they, although they did worry about the possible risks, trusted that
products fertilised with recycled nutrients would be free of risks once they were cleared to be
sold. This could explain that the risks had more impact on the general acceptance of the use
of fertiliser with recycled nutrients than on the intention to eat these products once they were
cleared for the market. Another possible explanation can be found in the positive influence of
the available information on the behavioural intention. It is possible that the urban consumers
that accepted the products were less worried about the risks because they expect to read or
see about these risks in their gathered information.
8.1.3.2 Remarkable findings
A few things stood out among the driving and limiting factors. First, it appeared to be important
for some urban consumers that the products cultivated with recycled nutrients would be
beneficial for their health. The consumers that believed that eating these products would have
a positive effect on their health, were more likely to accept the products. However, current
research on the topic does not indicate that the products cultivated with recycled nutrients will
be more beneficial for someone’s health than normal products. Therefore, it can be expected
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that the acceptance of these consumers will decline when more information on the topic
becomes available and it becomes clear that there will be no positive health effects.
Another remarkable point is that many urban farmers worry about the acceptance among
consumers. Some urban farmers expected a low public acceptance, which influenced their
own acceptance since they did not want to lose their customers. However, the studies among
urban consumers showed that the consumer acceptance is not that low at all. Since 45% of
the consumers would consider buying the products and 38% would try to buy the products
regularly, it could be expected that there will be enough business for any small scale urban
farm that starts to sell products cultivated with recycled nutrients. Moreover, urban consumers
with an organic or sustainable consumption pattern had even higher acceptance rates. Since
these conscious consumers form the target group of many urban farms (Lohrberg et al., 2016),
the acceptance among the customers of urban farms might be even higher than the average
acceptance.

8.2 Practical implications
Based on the results from this research, some recommendations are made for the
implementation of nutrient recycling in Dutch cities. First, it is advisable to start the introduction
of this type of fertiliser on a small scale (as soon as all the necessary research regarding risks,
effects and needed techniques is finished). Part of the urban farmers and consumers are
willing to take the first steps in accepting fertiliser with recycled nutrients. It would be wise to
focus on these people that are willing to take the first steps. Several urban farmers indicated
to be willing to start a pilot with this fertiliser. Pilots with this fertiliser would give both urban
farmers and urban consumers the possibility to observe what the fertilisation process looks
like and to meet other people that are willing to accept the products.
Another big advantage of these pilots is that they could help spread the acceptance of nutrient
recycling. As the diffusion of innovation theory explains, people that will start using the fertiliser
or buying the products cultivated with recycled nutrients will inspire other people to consider
doing the same (Rogers, 2002). These people will then again inspire more people and the
group will keep growing. In this way, small-scale projects on urban farms can help to make
the fertiliser with recycled nutrients more normal in the Netherlands. Of course, every person
that gets interested in the topic of nutrient recycling, will consider for themselves whether they
should start using the fertiliser with recycled nutrients or eat the products cultivated with this
fertiliser. This consideration will be influenced by all the determinants of acceptance, as
discussed above.
Moreover, the findings of this study provide reasons to believe that part of the urban farmers
and consumers’ reasons not to accept nutrient recycling will fade away when the pilots are
started. First, the pilots will provide more insights on the practical side of fertilising with
recycled nutrients and selling products fertilised with recycled nutrients. The gained insights
can then be used to adjust the products in accordance with the wishes of the urban farmers
and consumers. For example, the form of the fertiliser and the availability of the products can
be adjusted. Moreover, the pilots can help to provide more information on the practical aspects
of using the fertiliser and buying the products, for both the urban farmers and the urban
consumers. Second, the pilots can show urban farmers and consumers that more people are
willing to accept the fertiliser with recycled nutrients and products cultivated with this fertiliser.
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This will especially help the people that had low trust in the cooperation of others and the
people that found it weird to use the products. Third, the pilots can provide some information
about the direct effects of the fertiliser on, for example, the soils and the health of the
consumers.
Nevertheless, the only way that the introduction of nutrient recycling in Dutch cities can work
is if this is combined with the provision of a lot of information on the topic. A large majority of
both the urban farmers and the urban consumers indicated that more information needed to
be available before they could start using the fertiliser containing recycled nutrients or start
buying the products cultivated with this fertiliser. Therefore, it is recommended to provide
information for both farmers and consumers. Information about the risks and positive effects
were most important for the urban farmers and consumers. Since there is a lot of variation in
which information sources are deemed trustworthy, it would be best to let several different
actors provide information via a variety of channels. These actors should in any case include
an independent research institute. Moreover, in the distributed information the concept of
human excreta should no longer be framed as waste. Harder et al. (2020) already indicated
that it would help to reframe human excreta as part of the food system. Several participants
of this thesis indicated that fertilising crops with nutrients from human excreta felt weird or
disgusting. By treating human excreta as a resource instead of a waste product, these feelings
could decrease.
Furthermore, it appeared that consumers with a fair trade, flexitarian, organic, sustainable
and/or vegan/vegetarian consumption pattern had a higher acceptance level than consumers
who do not follow these consumption patterns. It is therefore recommended to focus on this
group of consumers to start the implementation of nutrient recycling. These consumers, and
the farmers with this target group, can take the role of pioneers who will educate and inspire
others. However, European regulations currently forbid the use of recycled nutrients in organic
agriculture (McConville et al., 2015). For both the farmers that cultivate organic products and
for the consumers that eat organic products, it was important that the products that are
fertilised with recycled nutrients get an organic certification. To include these urban farmers
and consumers in the implementation of nutrient recycling, it is thus important to change these
regulations and make fertilising with recycled nutrients possible in organic agriculture.
Finally, once using fertiliser with recycled nutrients has become more normal and enough
information is available, it might be the most effective for the further implementation of nutrient
recycling to no longer draw any attention to the recycling of nutrients. 54% of the urban
consumers indicated that they would keep buying their products as they were used to,
independent of the used fertiliser. 42% of the consumers would also rather not be aware of
the fertiliser that was used for their products. Therefore, it might be best to start replacing the
vegetables and fruit in selling places, like the supermarket and the greengrocer, without
drawing any attention to it. It can be expected that the majority of the consumers will be fine
with unconsciously buying these products once it has become normal. Of course, it is
important that the consumers are aware that the products are available in the supermarket so
that they can check what type of fertiliser is used for the products they want to buy and so that
they can look up additional information.
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8.3 Limitations of this research
Although this research has provided some strong answers to the research questions, the
findings should be seen in light of some limitations. This research was based on the
determinants from two important theories in the area of behavioural predictions. It is important
to realise that many other relevant theories could have provided other determinants and
therefore other insights. However, the regression analysis showed that the determinants in
the models for the general acceptance and the behavioural intention did account for 80% and
70% of the variation, respectively. A bigger limitation is the underrepresentation of two of the
determinants that were part of the social dilemma theory. The determinants in-group identity
and societal trust have been included in two other determinants, subjective norm and trust,
from the start of this research. Although these factors were used to strengthen the questions
about the subjective norm and about trust, it was noticed that the specific factors in-group
identity and societal trust have been underrepresented in the research. In hindsight, these
factors might have provided more relevant data if they were considered as separate
determinants.
Furthermore, the use of social media to seek participants might have limited the
representativity of this research. This can be seen in an underrepresentation of urban
consumers older than 70, an underrepresentation of lower-educated consumers and an
underrepresentation of male consumers. Since the analysis showed no significant differences
between the female and male answers and between the answers of the different education
category groups, it is not expected that better ratios would have changed the acceptance rates
much. The input of more consumers above seventy could have provided new insights.
Moreover, a better representation of these different urban consumers could have slightly
changed the outcomes regarding the determinants of the acceptance of nutrient recycling.
Furthermore, there is some risk that primarily people who found the topic of the survey
interesting have started and completed the survey. Although an attempt was made to avoid
this by using various broad terms to explain the topic in the calls for respondents, it needs to
be taken into account that an overrepresentation of people that are interested in the topic
could have influenced the results.
Another limitation was caused by the current outbreak of the Coronavirus. This pandemic has
hugely impacted everyone in the target group. The outbreak could have influenced the
outcomes of this research since some people have become more anxious due to the
Coronavirus outbreak (van Dam, 2020). Moreover, several media have shown that the
Coronavirus can be detected in wastewater (RIVM, 2020). This could have increased the
amount of risks that people see in the use of nutrients from human excreta, which one person
also indicated in the comment section of the survey. At the same time, one participant left a
comment that the Coronavirus had made it very clear that humans need to make changes in
their consumption behaviour. For this person, the outbreak of the Coronavirus had increased
the acceptance of nutrient recycling.

8.4 Further research
This research has taken the first steps in examining the acceptance of nutrient recycling
among urban farmers and urban consumers in the Netherlands. More research is needed to
create a more complete image of farmer and consumer acceptance. First, the awareness of
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nutrient recycling among urban consumers was low. While the urban farmers were more
aware of the possibility to use recycled nutrients as fertiliser, they also desired more
information on the topic. Since it can be expected that both farmers and consumers become
more familiar with this topic when the fertiliser containing recycled nutrients becomes
available, it would be interesting to examine the acceptance of (urban) farmers and consumers
once they have acquired more knowledge on the topic. This might provide an even better
understanding of the acceptance among farmers and consumers.
Furthermore, another research design could provide additional insights. For example, an
experiment with consumers could be designed, where consumer responses to different
products cultivated with fertiliser from recycled nutrients are analysed in a controlled
environment. It can be examined how consumers feel about the products and if they are willing
to eat the products. This kind of experiment could also be used to compare the acceptance of
fertiliser with nutrients from human excreta with the acceptance of other types of fertilisers.
The experiment could also focus on the differences in acceptance between nutrients recycled
from urine and nutrients recycled from faeces. Other experiments could focus on the relation
between urban farmers and urban consumers. The earlier discussed pilots on urban farms
could show how the acceptance of urban farmers and urban consumers is influenced when
they can see that other people are accepting the fertiliser with recycled nutrients.
Finally, a research set-up focussed on other areas in the Netherlands could be a complement
to this thesis. Although short cycles can be created within the city, there are not (yet) enough
urban farms to provide everyone in the city with food. Therefore, it would be beneficial to
gather information about the acceptance of both farmers and consumers outside cities.
Moreover, follow-up research could consider other stakeholders, like the different vendors of
fruit and vegetables.
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9. Conclusion
The goal of this thesis was to gain insights into the urban farmer and consumer acceptance of
nutrient recycling from human excreta to urban agriculture. The research question that guided
this research was: To what extent would urban farmers and consumers accept the recycling
of nutrients from human excreta to agriculture? It can be concluded that a majority of both the
urban farmers and the urban consumers accept the use of fertiliser with recycled nutrients in
Dutch urban agriculture. However, this general acceptance of the practice is higher than the
willingness to use the fertiliser or eat the products cultivated with the fertiliser. Almost all
participating urban farmers indicated that they would like to use the fertiliser but most of them
felt constrained by several factors, including the acceptance of consumers. The acceptance
among the participating urban consumers was lower than the acceptance among the
participating urban farmers. 51% of the urban consumers believed that the recycling of
nutrients from human excreta should be stimulated. 45% of the consumers were also willing
to try the products and 38% of the consumers would try to eat the products on a regular basis.
At the same time, 54% of the urban consumers indicated that they would keep buying fruit and
vegetables as they were used to, independent of the fertiliser used.
Although some urban farmers and consumers are not ready to accept the fertiliser with
recycled nutrient or the products grown with this fertiliser, the findings of this research are
promising about the future acceptance of nutrient recycling. It can be expected that some of
the factors that currently constrain part of the urban farmers and consumers from accepting
the products will fade when the practice is more widely adopted. The first pilots of nutrient
recycling can show urban farmers and consumers that more people are willing to accept the
fertiliser. The practice will therefore become more normal and people might gain more trust in
the possibility to reach the positive effects together. Moreover, practical information will
become available on the use of the fertiliser and the selling of the products cultivated with this
fertiliser.
Based on the results of the performed research, this thesis advices to start the implementation
of nutrient recycling in the city, as soon as this is technically feasible, with the urban farmers
and consumers that are ready to accept the products. For the implementation to succeed,
enough information needs to be available about fertilising with recycled nutrients, in which the
concept human excreta should be framed as part of the food system. It is expected that, as
long as the products are safe for both humans and nature, more and more urban farmers and
consumers will accept the recycling of nutrients from human excreta to urban agriculture.
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Appendices
Appendix 1. Dutch cities
Name city

Province

Address density
(addresses per km2)

Amsterdam

Noord-Holland

6057

's-Gravenhage

Zuid-Holland

4892

Rotterdam

Zuid-Holland

3945

Leiden

Zuid-Holland

3725

Haarlem

Noord-Holland

3524

Delft

Zuid-Holland

3496

Utrecht

Utrecht

3394

Schiedam

Zuid-Holland

3276

Groningen

Groningen

3219

Rijswijk

Zuid-Holland

3151

Leidschendam-Voorburg

Zuid-Holland

2888

Tilburg

Noord-Brabant

2781

Vlaardingen

Zuid-Holland

2775

Beverwijk

Noord-Holland

2724

Hilversum

Noord-Holland

2719

Eindhoven

Noord-Brabant

2654

Gouda

Zuid-Holland

2530

Diemen

Noord-Holland

2518

Zoetermeer

Zuid-Holland

2517

Dordrecht

Zuid-Holland

2516

Amstelveen

Noord-Holland

2492

Maastricht

Limburg

2451

Leiderdorp

Zuid-Holland

2449

Nijmegen

Gelderland

2390

Heemskerk

Noord-Holland

2328

Amersfoort

Utrecht

2293

Capelle aan den IJssel

Zuid-Holland

2273

Alkmaar

Noord-Holland

2256

Purmerend

Noord-Holland

2211

Veenendaal

Utrecht

2197

Breda

Noord-Brabant

2170

Arnhem

Gelderland

2168

Katwijk

Zuid-Holland

2154

Enschede

Overijssel

2126

Leeuwarden

Friesland

2082

Zwijndrecht

Zuid-Holland

2060

Nissewaard

Zuid-Holland

2038

Zaanstad

Noord-Holland

2032

Zwolle

Overijssel

2025

Huizen

Noord-Holland

2018
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Wageningen

Gelderland

1999

Maassluis

Zuid-Holland

1981

's-Hertogenbosch

Noord-Brabant

1966

Krimpen aan den IJssel

Zuid-Holland

1954

Vlissingen

Zeeland

1942

Nieuwegein

Utrecht

1931

Papendrecht

Zuid-Holland

1919

Gooise Meren

Noord-Holland

1907

IJsselstein

Utrecht

1854

Voorschoten

Zuid-Holland

1853

Velsen

Noord-Holland

1829

Hengelo

Overijssel

1828

Alphen aan den Rijn

Zuid-Holland

1819

Bergen op Zoom

Noord-Brabant

1815

Heerlen

Limburg

1815

Zandvoort

Noord-Holland

1805

Hendrik-Ido-Ambacht

Zuid-Holland

1796

Deventer

Overijssel

1792

Heemstede

Noord-Holland

1760

Weesp

Noord-Holland

1760

Helmond

Noord-Brabant

1748

Oegstgeest

Zuid-Holland

1745

Middelburg

Zeeland

1740

Kerkrade

Limburg

1738

Apeldoorn

Gelderland

1734

Ridderkerk

Zuid-Holland

1731

Roosendaal

Noord-Brabant

1722

Gorinchem

Zuid-Holland

1718

Den Helder

Noord-Holland

1688

Heerhugowaard

Noord-Holland

1682

Veldhoven

Noord-Brabant

1676

Brunssum

Limburg

1671

Etten-Leur

Noord-Brabant

1668

Barendrecht

Zuid-Holland

1666

Hoorn

Noord-Holland

1661

Sliedrecht

Zuid-Holland

1651

Venlo

Limburg

1638

Zutphen

Gelderland

1633

Lisse

Zuid-Holland

1620

Almere

Flevoland

1601

Baarn

Utrecht

1590

Almelo

Overijssel

1589

Zeist

Utrecht

1575

Ede

Gelderland

1552

Hillegom

Zuid-Holland

1551

Waddinxveen

Zuid-Holland

1550
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Oosterhout

Noord-Brabant

1545

Assen

Drenthe

1531

Hellevoetsluis

Zuid-Holland

1530

Haarlemmermeer

Noord-Holland

1524

Harderwijk

Gelderland

1519

Houten

Utrecht

1518

Alblasserdam

Zuid-Holland

1512

Roermond

Limburg

1500
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Appendix 2. Interview guides
Appendix 2.1 Interview guide study 1
Introductie (5min):
• Bedanken voor meedoen.
• Toestemming vragen voor opname en uitleg anonimiteit.
• Vragen consent gebruik data voor onderzoek.
• Onderwerp onderzoek uitleggen (kort).
o Uitleggen mijn doel van onderzoek vanuit communicatie studie (dus niet
vanuit de technische achtergrond).
• Ik stel vragen maar mocht je extra punten hebben die je denkt dat belangrijk zijn dan
hoor ik dat ook graag.
• Algemene vragen over boerderij:
o Leeftijd boer
o Kun je wat meer vertellen over jouw stadsboerderij?
▪ Doel
▪ Soort producten in verkoop
▪ Groote
▪ Startdatum
o Wat is jouw functie op deze boerderij?
o Wat voor soort bemestingen gebruiken jullie momenteel en waarom?
Sub vraag 1. Bewustzijn
• Ben je bekend met mest gemaakt van menselijke uitwerpselen?
o Wat weet je hierover?
▪ (Bijvoorbeeld herkomst, gebruik in landbouw, privé gebruik, risico’s,
huidige stand van zaken).
o Hoe kom je aan deze informatie?
Verdere uitleg onderwerp.
• Menselijke uitwerpselen zijn eeuwenlang gebruikt als mest. Over de jaren is dit
veranderd en zijn we steeds meer dierlijke en chemische mest gaan gebruiken.
• Deze mest heeft echter een hogere milieu impact (door productie en transport naar
de stad) Daarnaast wordt kunstmest gemaakt van eindige grondstoffen wat een
probleem kan vormen voor onze voedselzekerheid.
• Momenteel worden menselijke uitwerpselen niet gebruikt. Het rioolwater wordt zoveel
mogelijk gezuiverd en het slib die overblijft wordt meestal verbrand.
• Er wordt daarom veel onderzoek gedaan naar het maken van meststoffen uit
menselijke uitwerpselen. Hierbij worden allerlei verschillende alternatieven
geprobeerd, worden de postieve effecten onderzocht en wordt onderzocht hoe de
schadelijke stoffen verwijdert kunnen worden. Hoewel deze onderzoeken nog lopen,
blijkt al wel dat de verschillende mogelijkheden allemaal een relatief lage milieu
impact te hebben.
• Stadslandbouw lijkt een goede plek voor deze mest omdat de consumenten en
landbouw zo dicht bij elkaar zijn.
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Sub vraag 2. Acceptatie
• Stel de onderzoeken worden afgerond en vanaf 2021 wordt mest gemaakt van
menselijke uitwerpselen beschikbaar voor boeren in Nederland. In hoeverre is dit een
soort mest dat jij zou willen gebruiken voor het verbouwen van gewassen op jouw
stadsboerderij?
Sub vraag 3. Determinanten (20min)
• Waar hangt dat vanaf?
• Waarom wel/niet?
(Een deel van de determinanten komt al naar voren in de voorgaande vraag. Onderstaande
vragen worden gebruikt om de overige determinanten te bespreken).
• Attitude
o Wat zie je als voordeel/nadeel van het gebruik van deze vorm van mest?
o Kun je me iets vertellen over jouw persoonlijke gevoelens ten opzichte van
deze mest?
• Subjectieve norm
o Denk je dat er mensen om jou heen zijn die vinden dat je deze mest wel/niet
moet gebruiken?
o Hoe belangrijk vind je het dat … vinden dat je deze mest wel/niet moet
gebruiken?
o Bijvoorbeeld omwonende, klanten, medewerkers, familie, andere
stadsboeren, bemestingsadviseur.
• Medewerking anderen
o Verwacht je dat andere (stads)boeren om jou heen deze mest zullen
gebruiken?
o Verwacht je dat veel mensen in Nederland de producten die zijn verbouwd
met deze mest zullen gaan kopen?
o In hoeverre neem jij dit mee in jouw overweging om deze mest wel/niet te
gebruiken?
• Efficiency
o Hoeveel effect denk je dat jouw keuze om deze mest wel/niet te gebruiken
heeft op het klimaat (in vergelijking met jullie huidige impact op het klimaat)?
o Hoeveel effect denk je dat jouw keuze om deze mest wel/niet te gebruiken
heeft op voedselzekerheid in de stad (in vergelijking met jullie huidige impact
op de voedselzekerheid)?
o Hoe belangrijk is dit voor jouw keuze om de mest wel of niet te gebruiken?
• Controle over gedrag
o In hoeverre zou jij in staat zijn om deze mest te gebruiken als deze volgend
jaar beschikbaar zou zijn?
o Welke factoren zouden het makkelijker/moeilijker voor jou maken om deze
mest te gebruiken?
o Wat zou je nodig hebben om het mogelijk te maken deze mest te gebruiken?
o Bijvoorbeeld verschillende vormen mest, praktische factoren, verandering ten
opzichte van huidige bemestingsgebruiken.
• Beschikbare informatie
o Heb jij het gevoel dat je genoeg informatie over dit onderwerp beschikbaar
hebt om de mest te kunnen gebruiken?
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o

•

•

Over welke onderwerpen heb jij informatie nodig om het voor jou mogelijk te
maken deze mest te gebruiken?
o Op welke manier wil je die informatie ontvangen?
Vertrouwen
o Van wie verwacht je informatie te ontvangen over het gebruik van deze vorm
van mest?
o In hoeverre vertrouw je de informatie die … over dit onderwerp zullen
verschaffen?
o Bijvoorbeeld gemeente, overheid, keuringsdienst, bemestingsadviseur,
media, andere boeren.
Risico
o Welke risico’s zie jij in het gebruik van mest met voedingsstoffen uit
mensenlijke uitwerpselen?
o Bijvoorbeeld economisch (afzetmarkt/kosten mest), hygiëne, gezondheid,
geur.

Afsluiting (2min)
• Heb je nog iets toe te voegen wat jou ook belangrijk lijkt of waarvan je vindt dat het
onderzocht moet worden?
• Bedanken voor meedoen.

Appendix 2.2 Interview guide study 2
Introductie (5min):
• Bedanken voor meedoen.
• Toestemming vragen voor opname en uitleg anonimiteit.
• Vragen consent gebruik data voor onderzoek.
• Onderwerp onderzoek uitleggen (kort).
o Uitleggen mijn doel van onderzoek vanuit communicatie studie (dus niet
vanuit de technische achtergrond).
• Ik stel vragen maar mocht u extra punten hebben die u denkt dat belangrijk zijn dan
hoor ik dat ook graag.
• Algemene vragen
o Leeftijd
o Woonplaats
o Met wie woon je?
o Waar koop jij je groentes en fruit en waarom daar?
o Specifieke eetpatronen of dingen waar je op let met boodschappen doen?
Sub vraag 1. Bewustzijn
• Wat weet je over de bemesting die wordt gebruikt op de groentes en fruit die jij
momenteel koopt?
• Wat weet je over groentes die zijn gekweekt met mest dat voedingstoffen bevat die
zijn gerecycled uit menselijke uitwerpselen?
o Bijvoorbeeld gebruik vroeger, huidig gebruik, veiligheid.
o Hoe kom je aan deze informatie?
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Verdere uitleg onderwerp
• Menselijke uitwerpselen zijn eeuwenlang gebruikt als mest. Over de jaren is dit
veranderd en zijn we steeds meer dierlijke en chemische mest gaan gebruiken.
• Momenteel worden menselijke uitwerpselen niet gebruikt maar wordt rioolwater
zoveel mogelijk gezuiverd en wordt het slib dat overblijft verbrand.
• Er wordt nu weer veel onderzoek gedaan naar het recyclen van voedingstoffen uit
menselijke uitwerpselen omdat dit mogelijk veel voordelen kan hebben, zoals het
creëren van kleine kringlopen in de stad, het verlagen van onze impact op het milieu
en het vergroten van de voedselzekerheid in de toekomst.
• In de huidige onderzoeken worden allerlei verschillende alternatieven van deze mest
uitgeprobeerd. Er wordt onder andere gekeken wat de werkzaamheid is, wat de
risico’s zijn en wat de impact op het klimaat is.
Sub vraag 2. Acceptatie
• Stel de onderzoeken worden afgerond en vanaf 2021 gaan Nederlandse boeren
groentes en fruit verbouwen met mest dat voedingstoffen bevat uit menselijke
uitwerpselen. In hoeverre zijn dit producten die jij zou willen eten?
Sub vraag 3. Determinanten
• Attitude
o Kun je me iets vertellen over jouw persoonlijke gevoelens ten opzichte van
deze producten?
o Wat zie jij als positieve en negatieve punten van deze producten?
• Subjectieve norm
o Uit onderzoek blijkt dat mensen vaak ook een beetje beïnvloed worden door
wat andere mensen zeggen over hun eetgedrag.
o Bespreek je jouw huidige eetpatroon vaak met andere mensen? Geven
mensen vaak advies of commentaar over jouw eetpatroon (bijvoorbeeld
suikers, vet eten)?
o In welke mate beïnvloedt dit jouw consumptie?
o Met wie zou je praten over de producten die gekweekt worden met mest van
menselijke uitwerpselen?
o In welke mate zou dit jouw keuze om de producten wel of niet te kopen
beinvloeden?
o Bijvoorbeeld familie, vrienden, collega’s, andere klanten, mensen in de
media.
• Medewerking anderen
o Verwacht je dat veel andere mensen deze groentes en fruit zullen gaan eten?
o In hoeverre neem jij dit mee in jouw overweging om de producten wel of niet
te eten?
• Efficiency
o In hoeverre denk je dat jouw keuze om deze producten wel/niet te kopen
bijdraagt aan de mogelijk positieve effecten?
o Bijvoorbeeld klimaat, voedselzekerheid, kringlopen sluiten.
o Hoe belangrijk is dit voor jouw keuze om de producten wel/niet te kopen?
• Controle over gedrag
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o

•

•

•

In hoeverre zou jij in staat zijn om producten gekweekt met mest van
menselijke uitwerpselen te kopen en op te eten?
o Welke factoren zouden het makkelijker/moeilijker voor jou maken om deze
producten te kopen en op te eten?
o Welke belemmeringen zou je kunnen bedenken voor het kopen en eten van
deze producten?
o Bijvoorbeeld prijs, beschikbaarheid, keurmerk.
Beschikbare informatie
o Heb jij het gevoel dat je genoeg informatie over dit onderwerp beschikbaar
hebt om deze producten te kunnen eten?
o Over welke onderwerpen heb jij informatie nodig om het voor jou mogelijk te
maken deze producten te eten?
o Op welke manier wil je die informatie ontvangen?
Vertrouwen
o Van wie verwacht je informatie te ontvangen over de groentes en fruit
verbouwt met mest van menselijke uitwerpselen?
o In hoeverre vertrouw je de informatie die … over dit onderwerp zullen
verschaffen?
o Waarom vertrouw je deze informatie wel/niet?
o Bijvoorbeeld gemeente, overheid, media, vrienden/familie, verkoper.
Risico
o Welke risico’s zie jij in het kopen en eten van deze producten?
o Bijvoorbeeld gezondheid, afkeer van anderen, geur, smaak.

Afsluiting
• Heb je nog iets toe te voegen wat jou ook belangrijk lijkt of wat ook onderzocht zou
moeten worden?
• Bedanken voor meedoen.
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Appendix 3. Hierarchical diagrams of coding
Appendix 3.1 Hierarchical diagram of Study 1
(Part 1 of 2)
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(Part 2 of 2)
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Appendix 3.2 Hierarchical diagram of study 2
(Part 1 of 2)
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(Part 2 of 2)
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Appendix 4. Survey
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Appendix 5. Distribution of survey
Distribution channels
3 adds on Facebook directed to all adult Dutch People
3 adds on Instagram directed to all adult Dutch people
3 adds on Facebook directed to all adult Dutch males
3 adds on Instagram directed to all adult Dutch males
Facebook group De Nederlandse bbq groep
Facebook group Kookmustjes
Facebook group WAT ETEN WE VANDAAG????
Facebook group YourFoofSpot(community)
Facebook group Wat eten we vandaag ??
Facebook group NEDERLANDSE OPENBARE MARKT
Facebook group Verkoop Nederland
Facebook group Marktplaats Nederland!!
Facebook group Respondenten gezocht!
Facebook group Survey circle
Facebook group Durf te vragen
Facebook group Marktplaats ZONDER regels
Facebook group Marktplaats NL
Facebook group Student survey exchange
Facebook group Marktplein
Facebook group Kopen en Verkopen
Facebook group Marktplaats gelderland
Facebook group TE KOOP EN AANGEBODEN 020 en Omstreken
Facebook group Promoot je bedrijf !!!
Facebook group Marktplaats Verkoop !!
Facebook group Prikbord Amsterdam en omstreken
Facebook group Prikbord Noord-Holland gratis & verkoop spullen!
Facebook group MARKTPLEIN
Facebook group Tekoop,Gezocht,Ruilen en Gratis
Facebook group Moestuin voor dummies en gevorderden
Facebook group Tuinliefhebbers
Facebook group Prikbord Noord-Holland
Facebook group Marktplaats Nederland/België
Facebook group FOOD & RECIPES
Facebook group Marktplaats Zuidholland
Facebook group Gratis adverteren
Facebook group Recepten en meer
Facebook group RANDOM
Facebook group Je eigen groente en fruit kweken is hip
Facebook group Marktplein heel Nederland
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Appendix 6. Survey items per variable
Intended variables

Final variable

Items

Importance
effects

Importance effects

Importance health

Importance health

Perceived positive
effects

Perceived positive
effects

Perceived health
effects
Cooperation

Perceived health
effects
Importance
cooperation
Expected
Cooperation
Deleted item

I find it important to buy fruit and vegetables
that have a small impact on the environment.
I find it important to buy fruit and vegetables
that are part of a small cycle.
I find it important to buy fruit and vegetables
that have a positive effect on the worldwide
food security.
I find it important to buy fruit and vegetables
that are good for my health.
If I regularly buy one of these products, the
positive effects will be reached sooner.
If I regularly buy one of these products, I
contribute to sustainable agriculture.
If I regularly buy one of these products, I
contribute to the worldwide food security.
If I regularly eat one of these products, my
health will improve.
It is only useful to buy these products if many
other people also buy them.
I expect that many other people in the
Netherlands will buy these products.
I will only start buying these products when
many other people are also buying the
products.
I am worried about the possible risks of these
products.
I am afraid that hazardous substances will end
up in these products (for example
pharmaceuticals or microplastics).
I am worried that eating these products will
have a negative impact on my health.
I am afraid that these products will be of worse
quality than the products that I normally buy.
I am afraid that this fertiliser with nutrients
recycled from human excreta are bad for the
soil and crops.
I will only buy these products when I have
seen much information about it (in for example
flyers or in the media).
Before I will buy one of these products, I will
first look for information on this topic.
I need more information about the possible
risks before I will buy one of these products.
I need more information about the possible
positive effects before I will buy one of these
products.
The government.
An organisation linked to the government.
The municipality.
An independent research institute.
An independent environmental organisation.
A vendor in the supermarket.
A vendor of organic products.

Risk perception

Risk perception

Available
information

Available
information

Trust

Trust

Cronbach’s
Alpha
0.919

0.866

-

0.887

0.844

0.841
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Subjective norm

Subjective norm

Constraints

Constraints

Certification
Attitude

Attitude

Acceptance
general

Acceptance general

A greengrocer.
A farmer.
The news on TV, on a news website or in the
paper.
Most people that are important to me will
regularly buy these products.
Most people that are important to me will find
that I need to buy these products regularly.
Most people whose opinion I appreciate will
buy these products regularly.
Most people whose opinion I appreciate will
find that I need to buy these products regularly.
If I can buy these products is dependent on the
price of the products.
If I can buy these products is dependent on the
quality of the products.
If I can buy these products is dependent on
where in my city I can buy these products.
If I can buy these products is dependent on the
certification on the product.
I find the idea of eating these products
disgusting.*
The idea of eating these products decreases
my appetite. *
I think that eating these products is a good
idea.
It is very natural to eat these products.
Eating these products sounds healthy.

0.945

0.784

0.894

I believe that it is important that these products 0.925
are increasingly sold.
I believe that grants should be available for the
development of these products.
I believe that the government should stimulate
the cultivation of these products.
Behaviour intent
Behaviour intent
I will consider buying one of these products.
0.914
I will try to buy these products on a regular
basis.
I am sure that I will buy these products on a
regular basis.
I will consciously look for these products to try
them.
* These items were reversed before analysis took place (i.e. a score of 1 became 7, a score of 2 became 6 etc.)
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Appendix 7. Mean comparisons
Appendix 7.1 Independent Sample T-Test for gender categories

Acceptance
general

Behavioural
control

Equal
variances
assumed
Equal
variances not
assumed
Equal
variances
assumed
Equal
variances not
assumed

Levene’s Test for Equality of
Variances
F
Sig.
.019
.891

.284

.594

t
-1.35

df
272

p
.180

-1.34

154.88

.182

-0.43

272

.671

-0.44

164.82

.664

Appendix 7.2 ANOVA test for age categories
Acceptance
general
Behavioural
control

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Sum of
Squares
16.79
708.87
725.66
15.42
624.50
639.93

df
6
269
275
6
269
275

Mean
Square
2.80
2.64

F

p

1.06

.386

2.57
2.32

1.11

.358

Mean
Square
2.11
2.65

F

p

0.80

.496

2.18
2.33

0.94

.423

Appendix 7.3 ANOVA test for education categories
Acceptance
general
Behavioural
control

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Sum of
Squares
6.33
719.32
725.66
6.55
633.38
639.93

df
3
272
275
3
272
275

Appendix 7.4 Independent Sample T-Test for consumption patterns

Cheap

Acceptance
general

Behavioural
control

Fair trade

Acceptance
general

Behavioural
control

Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed

Levene’s Test for
Equality of Variances
F
p
5.62
.018

.30

9.43

3.90

.586

.002

.049

t
.66

df
274

p
.511

.67

273.90

.504

1.81

274

.072

1.815

268.94

.071

-3.41

274

.001

-4.34

87.91

.000

-2.50

274

.013
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Flexitarian

Acceptance
general

Behavioural
control

Healthy

Acceptance
general

Behavioural
control

None

Acceptance
general

Behavioural
control

Organic

Acceptance
general

Behavioural
control

Sustainable

Acceptance
general

Behavioural
control

Top brands

Acceptance
general

Behavioural
control

Vegan/
vegetarian

Acceptance
general

Behavioural
control

Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed
Equal variances
assumed
Equal variances not
assumed

3.44

10.22

.47

3.08

2.07

.12

9.76

13.92

1.39

3.82

0.71

0.02

0.12

0.13

.065

.002

.495

.080

.151

.733

.002

.000

.239

.052

.401

.896

.732

.722

-2.93

77.03

.000

-3.61

274

.000

-4.43

55.15

.000

-4.150

274

.000

-5.82

65.88

.000

-1.74

274

.083

-1.70

142.10

.091

-1.29

274

.198

-1.23

135.13

.221

1.91

274

.058

2.14

80.40

.036

1.66

274

.098

1.70

71.70

.094

-3.40

274

.001

-3.99

151.64

.000

-3.68

274

.000

-4.42

160.50

.000

-5.40

274

.000

-5.68

171.92

.000

-4.95

274

.000

-5.20

171.05

.000

1.73

174

.085

1.77

94.73

.080

1.60

274

.112

1.60

92.67

.112

-2.67

274

.008

-2.63

57.88

.011

-3.14

274

.002

-3.20

59.52

.002
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