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Why is recirculation a good idea?
219/09/2024

• Nitrogen and phosphorous are essential for food production, but phosphorous reserves are 
declining, nitrogen production has huge environmental and climatic consequences

• As organic food production is increasing there is an increasing need for “natural” fertilizers 
since artificial fertilizer are not allowed.

• Re-cycling of nutrients from urban-areas could 
solve some of these problems 

• Gasified biological household waste, gasified 
biological waste from the food industry and 
sewage bio-solids are good candidates

• No proven risks to humans involved with the 
use of these for food production Source: School material from Landbrug&Fødevarer Recirkulering af 

næringsstoffer i økologisk produktion (lf.dk)
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What about the consumer?
319/09/2024

• Consumers are found to have low awareness and knowledge about current fertilizer 
practices and methods in agriculture, to have low knowledge about hazards, but still to 
have strong opinions on the matter

• Consumer acceptance of re-
circulation is not necessarily based 
on objective risks and benefits 
associated with the use of these

• Knowledge about consumers 
attitudes towards re-circulation of 
nutrients and how to communicate 
with the consumers is important

Research questions, this presentation
419/09/2024

• RQ1: What is consumers’ Willingness to Pay (WTP) for foods grown with 
recirculated nutrients as fertilizers? Does this change with level of organic 
consumption?

• RQ2: How does attitudes, as e.g. perceived risks and perceived benefits 
associated with recirculation affect this WTP. Does this differ between levels 
of organic consumption?
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Consumer analysis - overview
519/09/2024

Household

Socio -
demographics

Consumption
(2022)

Choice Experiment and 
survey 

(Dec. 2021 – Jan. 2022)
WTP and attitudes 
towards organic, 
recirculation and 

sustainability

𝑛 ≈ 2000

𝑛 = 1374

- All staples
- All foods is registered as 

organic or conventional

- Age, education, place of living, family type etc.
- Attitude to food, sustainability and health in general
- Attitude to organic

Qualitative analysis (Spring 2021)
Preus, N, Mortensen F., and Vesterbæk P. (2022): 
Organic consumers’ opinions about new types of 

re-circulation in organic production

Choice Experiment
619/09/2024

Carrots and bread

Attributes and levels
Mode of production: Organic

Conventional
Type of fertilizer: Manure

Sewage sludge (biosolids)
Biological waste from food industry
Biological waste from households

Origin of fertilizer Organic
Conventional

Price: Various price levels (8 – 10 levels)
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Choice Experiment
719/09/2024

Carrots and bread

Attributes and levels
Mode of production: Organic

Conventional
Type of fertilizer: Manure

Sewage sludge (biosolids)
Biological waste from food industry
Biological waste from households

Origin of fertilizer Organic
Conventional

Price: Various price levels (8 – 10 levels)

Manure: Manure is a mixture of livestock urine and excrement. The manure is stored in 
manure tanks until it is ready to be brought out onto the farmland. Livestock manure 
must be brought onto the field just before or at the start of the growing season

Biological household waste: Source-sorted biological waste from households (the green 
bio bin) and commercial kitchens. The waste is composted or has been through biogas 
production (gasification) before being used on agricultural land 

Biological waste products from the food industry: The food industry has many residuals 
from the production of food. This can, for example, be fish waste, or peels and residues 
from vegetables. The residual products are composted or have been through a biogas 
production (gasified) before use
on the agricultural land.

Bio-solids from waste water: Bio-solids is purified biological material from waste water 
treat-ment, which is both mechanically, biologically and chemically treated, and has been 
through biogas production (gasified). Food crops must not be grown until at least one 
year after the fields have been fertilized

Choice cards
819/09/2024

• Consumers are told to imagine an everyday situation in the supermarket and that there is 
three bundles of carrots/brown breads that are equal in terms of apperance and taste. 

• The only difference is mode of production, what fertilizers has been used and the price

• 8 choices with carrots, 8 choices with brown bread
• We estimate a Random Parameter Logit with correlation and derive individual WTP for the 

respondents (conditionals)

Examples of choice-cards
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Coupling with actual organic consumption
919/09/2024

We use the organic budget-
share to construct three 
groups of interest

Light users: < 2.5 % of the 
food budget on organic 
food 

Medium users: 2.5 – 10% of 
the food budget on organic 
food

Heavy users: > 10 % of the 
food budget on organic 
food

• Results RQ1) WTP for foods grown with recirculated nutrients as 
fertilizers? Does this change with level of organic consumption?

• WTP for food produced with biological household waste is 
positive (significant for bread) and increase with the level of 
organic consumption

• WTP for food produced with biological waste from the food 
industry is negative and does not vary systematically with the level 
of organic consumption

• WTP for food produced with bio-solids is large and negative and 
decrease with the level of organic consumption

• It is only for heavy users of organics that there is a positive WTP 
for fertilizer of organic origin
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Results RQ1) 

19/09/2024 11

From the questionnaire we 
find that organic consumers:

• To a larger degree disagree 
with that there is health 
risks associated with the 
use of household waste as 
fertilizer for food 
production

• To a larger degree agree 
with that there are health 
risks associated with the 
use of bio-solids  as 
fertilizer for food 
production

Results RQ2):How does attitudes, as e.g. perceived risks and 
perceived benefits associated with recirculation affect WTP. 
Does this differ between levels of organic consumption?

1219/09/2024

• We use the theory of planned behaviour (TPB) that 
consists of three components; attitude, subjective norms, 
and perceived behavioral control that shape an 
individual's behavioral intentions and leads to actual 
behaviour

• Trust in food industry and in the authorities and trust in 
information from these bodies (insignificant)

c

c
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How the questionnaire matches the elements in the TPB
1319/09/2024

Question battery  
1 and 2 Warm up questions 

Choice Experiments (16 choices) 
3, 4 and 5  Validation questions in relation to Choice Experiments 
6  Questions concerning the consumers attitudes to the specific fertilizer 

type that are applied in this project 
7 Questions concerning organic 
8 Questions concerning sustainability 
9 Questions concerning the consumers' general attitude to re-circulation 
10 The 10 item Food Disgust Scale (Hartmann and Siegrist, 2018) 
11 The 15 item New Ecologial Pardigm scale (Dunlap et al., 2000) 
12 Questions concerning the consumers trust in authorities, the food 

industry and in other humans. 
13 Questions concerning social acceptance and how important this is for 

own behaviour 
 

Attitudes and values
1419/09/2024

Question battery  
1 and 2 Warm up questions 

Choice Experiments (16 choices) 
3, 4 and 5  Validation questions in relation to Choice Experiments 
6  Questions concerning the consumers attitudes to the specific fertilizer 

type that are applied in this project 
7 Questions concerning organic 
8 Questions concerning sustainability 
9 Questions concerning the consumers' general attitude to re-circulation 
10 The 10 item Food Disgust Scale (Hartmann and Siegrist, 2018) 
11 The 15 item New Ecologial Pardigm scale (Dunlap et al., 2000) 
12 Questions concerning the consumers trust in authorities, the food 

industry and in other humans. 
13 Questions concerning social acceptance and how important this is for 

own behaviour 
 

• Factor analysis on NEP scale, finding three factors 
(value orientations), limits to growth, human 
domination of nature and balance of nature

• Factor analysis on sustainability finding three factors, 
one interpreting sustainability to be in balance with 
nature, one that relates sustainability to organic 
production and a last that sustainability is related to 
fairness

• Another variable concerns the relationship between 
sustainable and recycling of nutrients, which is used as 
it is



19/09/2024

8

Social Norms
1519/09/2024

Question battery  
1 and 2 Warm up questions 

Choice Experiments (16 choices) 
3, 4 and 5  Validation questions in relation to Choice Experiments 
6  Questions concerning the consumers attitudes to the specific fertilizer 

type that are applied in this project 
7 Questions concerning organic 
8 Questions concerning sustainability 
9 Questions concerning the consumers' general attitude to re-circulation 
10 The 10 item Food Disgust Scale (Hartmann and Siegrist, 2018) 
11 The 15 item New Ecologial Pardigm scale (Dunlap et al., 2000) 
12 Questions concerning the consumers trust in authorities, the food 

industry and in other humans. 
13 Questions concerning social acceptance and how important this is for 

own behaviour 
 

• It is important to me that others consider me as 
someone who care a lot about sustainability 
(soc_sustain)

• I think that people that are important to me don’t 
mind eating foods fertilized with .....(soc_others)

Perceived behavioural control, risk and benefits
1619/09/2024

Question battery  
1 and 2 Warm up questions 

Choice Experiments (16 choices) 
3, 4 and 5  Validation questions in relation to Choice Experiments 
6  Questions concerning the consumers attitudes to the specific fertilizer 

type that are applied in this project 
7 Questions concerning attitude to organic 
8 Questions concerning attitude to sustainability 
9 Questions concerning attitude to re-circulation 
10 The 10 item Food Disgust Scale (Hartmann and Siegrist, 2018) 
11 The 15 item New Ecologial Pardigm scale (Dunlap et al., 2000) 
12 Questions concerning trust in authorities, the food industry and in other 

humans. 
13 Questions concerning social acceptance and how important this is for 

own behaviour 
 

6. To which extend do you agree with?

 

 
Totally 

disagree Disagree  Neither/nor Agree 
Totally 
agree 

I believe that this type of fertilizer poses a health risk 
when used for food production      
It is disgusting to use this type of fertilizer for food 
production      
This type of fertiliser contains to many residuals to be 
used on agricultural land      
I do not mind eating food produced with this fertilizer      

9 To which extend do you agree with?

 

 
Totally 

disagree Disagree  Neither/nor Agree 
Totally 
agree 

Re-circulation of nutrients is sustainable      

Re-circulation of nutrients is an important element in 
the green transition      

It is a waste of resources not to recirculate nutrients      

There is too many risks involved in recirculation of 
nutrients      General risk

Disgust

Health risks

Benefit

Residuals
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Perceived behavioural control
1719/09/2024

Question battery  
1 and 2 Warm up questions 

Choice Experiments (16 choices) 
3, 4 and 5  Validation questions in relation to Choice Experiments 
6  Questions concerning the consumers attitudes to the specific fertilizer 

type that are applied in this project 
7 Questions concerning organic 
8 Questions concerning sustainability 
9 Questions concerning the consumers' general attitude to re-circulation 
10 The 10 item Food Disgust Scale (Hartmann and Siegrist, 2018) 
11 The 15 item New Ecologial Pardigm scale (Dunlap et al., 2000) 
12 Questions concerning the consumers trust in authorities, the food 

industry and in other humans. 
13 Questions concerning social acceptance and how important this is for 

own behaviour 
 

• Food Disgust scale
• Trust in information from authorities and from the food industry
• Trust in authorities, farmers and food industry

Results - WTP 
1819/09/2024
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Results - WTP 
1919/09/2024

• Value orientations have no systematic effect on WTP

• Attitudes towards recirculation or sustainability have no systematic effect on WTP 

• Social norms have a positive effect 
• The perception that important others will eat food produced with the specific 

fertilizer has a strong and positive effect for all, but decreasing in level of 
organic consumption

• The attitude that it is important that we all contribute to the green transition has 
a positive effect for heavy users –(bio-solids and food industry waste)

• That it is important that others see me as someone that care about sustainability 
has a negative effect for heavy users (bio-solids and food industry waste)

• The food disgust scale has a negative effect for medium and heavy users (food 
industry waste and bio-solids)

• General risk and benefits of recirculation has no effect

• Specific risks has a high and significant effect, which is larger for food industry waste 
and largest for bio-solids and has a tendency to be more important for light users

Results RQ2) 

19/09/2024 20

If we consider stated behaviour 
this follow the WTP results

• Organic consumers agree to a 
larger degree that they are 
willing to eat food produced 
with organic household and 
food industry waste, but also 
conventional household waste.

• When we estimate the model based on the 
TPB with the 5 stated willingness to eat 
statements as the explained variables we 
find that it is specific risk and the social 
norms that has an effect, hence stated and 
“revealed” behaviour is somewhat similar.

FIwaste
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Concluding remarks
2119/09/2024

• There seem to be a market for food produced with biological household waste, especially 
for organic foods

• It is only for heavy organic consumers that it is of importance that the waste is of organic 
origin 

• Food produced with food industry waste need some kind of subsidy to be viable as a 
market as there is a negative WTP. This is universal across levels of organic consumption

• There is a negative WTP for food produced with bio-solids which is especially pronounced 
among organic consumers

• Value orientations and attitudes have no systematic effect on WTP for food produced 
with recirculated fertilizers, however perceived risks and social norms do

• Increasing consumers’ acceptance of recirculated nutrients should therefore focus on 
changing the norms regarding recirculation and communicating about the absence of 
risks by using recirculated fertilizers.


