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Background
One-third of produced food is wasted each year

• food insecurity
• financial loss
• negative environmental impacts 

World’s annual edible food waste: 1.3 billion tonnes

Upcycled foods contain unmarketable ingredients (e.g., damaged food 
produce, by-products and scraps from food preparation) that otherwise 
would not be directed for human consumption. 
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According to UFA, upcycled foods 
use ingredients that otherwise would 
not have gone to human 
consumption, are procured and 
produced using verifiable supply 
chains, and have a positive impact on 
the environment.



Upcycled food examples 

Damaged bananas                   banana chips

Brewer’s spent grain (BSG)                   flour                 cereal-based products

Tofu and soymilk by-products                flour                     chocolate chip cookies        

Carrot peels                    powdered soup mix



Food categories

Conventional foods

Organic foodsUpcycled foods



Food waste 
management hierarchy

The hierarchy for the management of food surplus, waste, 
and loss has been modified to include upcycled food 
production as a management action (Moshtaghian et al. 
2021).



Upcycled food choices factors

Aim 1: to investigate the upcycled food choice factors among 
those who are inclined to consume upcycled food and those 
who are hesitant or reluctant

Aim 2: assesses the association between upcycled food choice 
factors and hesitancy or reluctance toward upcycled food 
consumption



Factors influencing upcycled food choices

• Food Choice Questionnaire 

• Focused on the importance of health and weight management, mood, 
convenience, sensory appeal, natural content, price, familiarity, ethical and 
environmental concern, risk perception and neophobia. 

• Scored from 1 to 5 (1=not at all important, 2= a little important, 3= 
moderately important, 4= important, 5= very important). 



Questionnaire

• Advertised on social media (e.g., Facebook, LinkedIn and Instagram) 
for 3 months

• All adults aged 18 and over who lived in Sweden were eligible

• 683 participated

• 682 participants provided information on their intention to consume 
upcycled foods 



Participants’ characteristics 

Reluctant/hesitant Inclined 
n 146 536 
Female, n (%) 105 (71.90) 475 (88.62)
Age, mean (SD) 47.58 (16.70) 48.10 (14.55)
Postgraduate education, n (%) 59 (40.41) 136 (25.37)
Living alone, n (%) 37 (25.34) 128 (23.88)
Small household, n (%) 117 (80.14) 429 (80.04)
No children in household, n (%) 101 (69.18) 355 (66.23)
Full-time employment, n (%) 69 (47.26) 280 (52.24)
High household income, n (%) 36 (24.7) 161 (30.04)



Attitudes towards food waste and upcycled foods 
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Comparison of importance 
of food choice factors in 
reluctant/hesitant and 
inclined participants



Comparison of importance of 
food choice factors in 
reluctant/hesitant and inclined 
participants in three different 
age groups: young (18–39), 
middle-aged (40–64), and older 
adults (65+)



Risk perception and neophobia
Reluctant/hesitant 

(%)

Inclined 

(%)

*Pvalue

Absence of  genetically modified ingredients 69.44 64.67 0.284
Familiar ingredients 60.14 32.28 <0.001
Absence of contamination 93.01 96.27 0.092
Certification from authorities 59.44 44.47 0.001
Food label 70.83 71.96 0.789
Trustable food 90.91 90.09 0.770

* Z-test for proportion comparison (Bonferroni adjustment)

• In all age groups, the importance of familiarity of ingredients differed between Reluctant/hesitant  
and Inclined groups.

• In young age group, the higher proportion of Reluctant/hesitant participants considered 
certification as important factors compared to Inclined participants.



Sensory Appeal
Reluctant/hesitant 

(%)

Inclined 

(%)

*Pvalue

Nice smells 60.27 47.01 0.005

Nice Look 44.83 26.54 <0.001

Pleasant texture 68.75 56.07 0.006

Good taste 92.47 88.22 0.144

* Z-test for proportion comparison (Bonferroni adjustment)

• In middle age group, the higher proportion of Reluctant/hesitant participants believed in the 
importance nice smell, nice look and pleasant texture compared to Inclined participants.



Health and weight control
Reluctant/hesitant 

(%)

Inclined 

(%)

*Pvalue

Contain vitamin and minerals 46.53 46.54 0.998

Nutritious food 61.38 68.60 0.101

High protein content 20.00 11.78 0.010

High fibre content 17.24 17.57 0.926

Low calorie content 10.34 4.48 0.007

Low fat content 13.10 7.09 0.020
* Z-test for proportion comparison (Bonferroni adjustment)

• In the young age group, there was a significant difference between Reluctant/hesitant  and Inclined groups for 
the importance of high protein, and low-calorie content



Environmental concern

Reluctant/hesitant 

(%)

Inclined 

(%)

*Pvalue

Environmentally friendly preparation 71.53 84.08 0.001

Local production 46.15 46.25 0.983

Environmentally friendly package 66.21 85.26 <0.001

* Z-test for proportion comparison (Bonferroni adjustment)

• In both young and middle age groups, the proportion of those who considered environmentally friendly 
preparation and packaging as importance factors were different between Reluctant/hesitant and Inclined 
groups



Association between importance of 
food choice factors and reluctancy or 
hesitancy towards upcycled food 
consumption



Association between importance of food choice factors 
and reluctance or hesitation towards upcycled food 

consumptionOdds ratio (95%CI) *Pvalue

Familiar ingredients 3.53 (2.15, 5.82) <0.001

Pleasant texture 2.25 (1.23, 4.12) 0.009

High protein content 1.88 (1.08, 3.25) 0.025

Environmentally friendly preparation 0.31 (0.15, 0.65) 0.002

* Logistic regression adjusted for age, gender, education and employment status



In conclusion:

• People are interested in upcycled foods, but some health, 
sensory and risk perception factors influence their 
choices

• Upcycled food manufacturers and researchers should 
consider consumer perspectives and needs to meet their 
expectations and achieve upcycled food acceptability



Thank you
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