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Today’s consumers and food



1996 2019

Safe

Healthy

Safer

Environment friendly

Healthier
Even safer

Sustainable

Even healthier

Authentic

Consumer expectations from
food production and products

… tasty and
affordable

… and tasty …

… and tasty …

… and tasty …

… and tasty …

… and tasty
and affordable !

Consumers expect reassurance about these attributes,
not necessarily during the stage of food purchase,
but at any moment that may suit them.

time



• Vigilant and concerned, even when hazards are not relevant;

• Overestimated some risks (esp. technological risks);

• Underestimated other risks (esp. lifestyle hazards);

• Did not differentiate greatly between risks within a category;

• Despite being uncertain, they often remained reluctant to 
information processing.

How consumers behaved



1. Interest in Extrinsic Quality and related Information (availability)

2. Safety less dominant, while Health and Sustainability gain share

3. Process quality, Eating quality, and Convenience

4. Concern for the Environment and attention to Ethical issues

5. Mostly as a Citizen, less as Consumer: Citizen-Consumer Duality

6. Acceptability/Acceptance of innovations not for granted

Areas of change in public and consumer attitudes
towards agriculture and food



versus positive news (here: BSE versus generic advertising)
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• Ratio of slopes = 5 to 1

• Five units of positive news needed to offset one unit negative press

Five
Expensive

Working slowly

Shorter carry-over

One
For free

Working fast

Longer carry-over



More information on food labels ?

• Information overload yielding uncertainty

• Best strategy for consumers to make a decision ?
– Ignore the information

– Process information systematically

– Seek and use heuristics (easy decision rules; e.g. brands, labels)

– Avoid and search for an alternative route (substitutes)

Providing easy decision rules
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Unhygienic handling at home

Allergens

Putting on weight

Chemicals formed during preparation

Genetic modification of food

BSE or mad cow disease

New viruses like bird flu

Additives in food

Welfare of farm animals

Unhygienic handling out of home

Chemical contaminants like mercury in food

Residues of antibiotics in meat

Hormone residues in meat

Bacteria like salmonella

Pesticides on fruits and vegetables

To what extent are you concerned about possible risks associated 
with food? (n=600; 2012; Belgium; ProSafeBeef study, mean 7-pt scale)
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1 2 3 4 5

Fraud with ingredients in the food chain

Residues of veterinary products or hormones in food

Authenticity in the food chain

Food safety in the food chain

Preservatives in food

Residues of products of crop protection or pesticides in…

Bacteria or micro-organisms in food

False labelling in the food chain

Traceability in the food chain

Allergens in food

Consumers’ concerns about food and the food chain
(n=474, Flanders, BE, 2017-2018)

One food group was “more than average” involved  in debates and affected:

Meat
As a basic source of protein                                            “The protein transition”



To what extent do you accept to eat protein-enriched food 
products that contain the following sources of protein ?
(n=1,750, UK, NL, SP, PL, FI – age 65-90, 2017)

2.08

2.12

2.71

3.57

3.68

3.79

3.86

1 2 3 4 5

Insect-based

In-vitro-protein-based

Single-cell-protein-based

Plant-based

Meat-based

Seafood-based

Dairy-based

% (very) acceptable

74.8

69.9

67.4

60.2

22.5

6.8

10.1

Source: Grasso et al. (2019) Nutrients 11



Plant-based food
Health, sustainability, perceived match or mismatch



Consumer segments based on involvement with
healthy and sustainable eating
(n=2,720; 2014; BE, NL, UK, DE)
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Segment profiles
(n=2,720; 2014; BE, NL, UK, DE)
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• Male
• 45-54 yrs
• NL
• Single
• Low education
• Unemployed

• Female
• 55-65 yrs
• DE
• High education

• Male
• 25-34 yrs
• Low education
• Fulltime employed

• Female
• With young chld.
• NL
• High education
• Not fulltime empl



Segment profiles
(n=2,720; 2014; BE, NL, UK, DE)

Source: Van Loo, Hoefkens, Verbeke (2017) Food Policy 69

Increasing levels of:
• Food-related health concerns
• Self-reported healthy eating
• Subjective healthiness of own diet
• Attitude towards and

consumption of plant-based diets



Strong perceived 
match between a
healthy and a   
sustainable diet

but also …
a stronger 
association of both 
concepts with a 
plant-based rather 
than an animal-
based diet

Healthy

Sustainable

Animal-based

Filling

Nutritious

Traditional

Perfect for me

Easy to prepare

Natural

Easily available

Cheap

Tasty 

Not healthy

Not sustainable

Plant-based

Not filling

Not nutritious

Not traditional

Not for me

Difficult to prepare

Unnatural

Not easily available

Expensive

Not tasty 

Source: Van Loo, Hoefkens, Verbeke (2017) Food Policy 69

Healthy diet
Sustainable diet
Plant-based diet



Insects as food



Potential determinants of willingness-to-adopt insects
as an alternative to meat

• Socio-demographics:

– Gender

– Age

– Education level

• Neophobia:

– Food neophobia

– Food technology neophobia

• Food-related attitudes:

– Interest in health

– Attention environmental impact

– Interest in convenience

• Familiarity with entomophagy

• Involvement with meat:

– Importance of meat taste

– Conviction that eating meat is 
nutritous and healthy

• Intention to reduce meat 
consumption in the coming 
year

Source: Verbeke (2015) Food Qual Prefer 39



Method

• Data collection December 2013

• n = 368 meat consumers

• 39% men; 61% women

• Age 18-79 years; average age 42 years

• Representative for region (5 provinces of Flanders)

• 24% with daily meat consumption; 67% several-times-a-week

• 17% planned to reduce meat consumption

• 72% had “ever heard” about the eating of insects

Source: Verbeke (2015) Food Qual Prefer 39



Willingness-to-adopt insects

Representative sample of consumers vs. Convenience sample of students

50/50 M/F
Age 19-21
Classroom setting
B.Sc. Bio-Science Engineer

Source: Verbeke (2015) Food Qual Prefer 39



Statistical modeling
(%; n=368; 2013; Flanders, Belgium)

Willingness to adopt (WTA) insects is modeled as a probability
that is determined by personal characteristics, attitudinal
and behavioural variables using binary logistic regression

Logistic regression coefficients and odds ratios indicate the impact
of a variable on WTA. Coefficient estimates can be used to calculate
probabilities for different profiles of consumers.

Source: Verbeke (2015) Food Qual Prefer 39



Results
(n=368; 2013; Flanders, Belgium)

Source: Verbeke (2015) Food Qual Prefer 39



Interpretation
The likelihood of adopting insects as an alternative to meat …

• Is double as large among men compared to women

• Decreases with 27% per 10 years age increase

• Is 4.5 times bigger among people who plan to reduce meat intake

• Is 2.6 times bigger among people who have heard about it

• Increases with 75% per unit importance attached to convenience 

• … with 71% per unit importance attached to environ-impact

• Decreases with 84% per unit on the scale of food neophobia

• … with 55% per unit on the scale of food technology neophobia

• … with 61-64% per unit importance attached to the taste of meat 
and conviction that meat is nutritious and healthy

Source: Verbeke (2015) Food Qual Prefer 39



Simulated probability of adopting insects

Source: Verbeke (2015) Food Qual Prefer 39



“Western early adopters” of insects as an alternative to meat are:

Young men with low food neophobia, who pay attention to the 
environmental impact of their food choice, and plan to reduce 
their meat consumption.

The probability that this type of consumer is willing to adopt 
insects amounts more than 90%.

They constituted less than 2% of our study sample

Source: Verbeke (2015) Food Qual Prefer 39



Insects as feed



Method

• Data collection January 2015

• n = 415 farmers, agriculture sector stakeholders, citizens

• Including 151 livestock farmers

• 67% men; 33% women

• Average age 37 years

• Recruitment and survey administration during agricultural fair in 
Flanders, Belgium

Source: Verbeke et al. (2015) Anim. Feed Sci. Tech. 204



Perception of insect-based feed and resulting foods

Insect-based feed and resulting foods seen as:
• more sustainable, nutritious and healthy
• Less microbiologically safe (feed)
• Allergenic, and a harder sell (foods)

Source: Verbeke et al. (2015) Anim. Feed Sci. Tech. 204



Acceptance of the use of insects in animal feed
and insect-based food

Source: Verbeke et al. (2015) Anim. Feed Sci. Tech. 204



Perceived challenges
facing the use of insects in animal feed

• Perceived market-related challenges dominant over perceived technological challenges
• “Consumer acceptance” seen as the major pitfall despite favourable personal WTA …

Source: Verbeke et al. (2015) Anim. Feed Sci. Tech. 204



Perceived benefits and risks

Top-3 perceived benefits (overall score 3.71)

• Lower dependence on foreign protein imports

• Better valorisation of organic waste

• Improved sustainability of livestock production

Top-3 perceived risks (overall score 3.04)

• Possible impact on biodiversity

• Introducing microbiological contamination in the food chain

• Competition with other agricultural activities

Source: Verbeke et al. (2015) Anim. Feed Sci. Tech. 204



Cultured meat



Consumer reactions
(Focus group discussions , n=109, and online deliberation, n=70,

in Belgium, Portugal and the UK)

First exposure
Emotional reactions
Unnaturalness of the process
Playing God – Messing with nature

Curiosity
Ethical motives
Food security
Not as a nation, as a planet

Long-term impact
Health implications
Cultural practices
Livestock and farms

Mutations, Defects
Controls
Unavoidable progress

Source: Verbeke et al. (2015) Meat Sci. 102



Consumer awareness and expectations
(n=180, April 2013)

Very low awareness
Surprisingly favourable perception, except on taste and price

Source: Verbeke et al. (2015) J. Integr. Agr. 14



Willingness to accept

Importance of the story told

Source: Verbeke et al. (2015) J. Integr. Agr. 14



• Data collection December 2013, Flanders, Belgium

• n = 404

• 5% vegetarians

• 39% men; 61% women

• Age 18-79 years; average age 42 years

• Representative for age and region (5 provinces of Flanders)

• 24% with daily meat consumption; 67% several-times-a-week

• 17% planned to reduce meat consumption



Public awareness

Awareness overall, and depending on exposure to
[in-vitro, synthetic, or cultured] meat, n=404

In-vitro

Synthetic

Cultured



Attribute perception

To what extent do you believe cultured meat will be…, n=404

Sustainable

Nutritious

Ethical

Safe

Healthy

Real meat

Cheap

Natural

0                     20                    40                    60                   80                  100
100                  80                    60                    40                   20                     0 



Willingness-to-accept

I would be willing to eat cultured meat as an alternative to conventional meat, n=404



Motives

Why [one] would consider to eat cultured meat, n=404



Barriers

Why [one] would not consider to eat cultured meat, n=404



Determinants of willingness-to-accept

Binary logistic regression modelling
Accepters (21.2%) vs. Doubters/Rejecters (78.8%), n=397

B S.E. Wald p Exp(B)

Gender (Male) 1.64 0.43 14.46 <0.001 5.15

Age -0.032 0.01 6.65 0.010 0.97

Barriers -2.73 0.35 60.93 <0.001 0.07

Motives 1.98 0.36 30.10 <0.001 7.23

Constant 0.87 1.39 0.39 0.531

Nagelkerke R²=0.67; Correct predictions = 91.7%

The likelihood of being willing to eat cultured meat

• Is 5 times bigger among males compared to females

• Decreases with 30% per 10 years age increase

• Decreases 14-fold per unit on the scale of Barriers

• Increases 7-fold per unit on the scale of Motives



Probability of accepting cultured meat

Simulation depending on
strength of motives (animal welfare, environment, feeding the world)



Probability of accepting cultured meat

Simulation depending on
strength of barrier perception (not natural, not real meat, no trust)



Conclusions

• Ever increasing consumer expectations about food

• Important areas of change in consumer behavior

• Multitude of potential issues of concern related to food

• “Meat” more than average involved and affected

• Perceived match health-sustainability, in favour of plant-based

• Insects as food: hype is largely over; may return some time

• Insects as feed: great potential, esp. seafood and poultry

• Cultured meat: strong promises still to be substantiated

• Others: algae, microalgae, Rubisco, microbial protein, …
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