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Motivation

• The clean label movement has become less of a trend and more of an 
expectation.

• Health and wellness benefits of dairy are a primary focus of product development 
within the industry7.

• Clean label reformulations have price and quality implications for both consumer 
and processor.

• Consumers demand “natural” foods (short ingredient lists with simple, 
familiar ingredients)1,2.

• Health is a major motivator for consumers interested in natural foods1,3,4,5,6.

• How much will consumers pay for a clean label? Impact of ingredients?

• What is the impact of a clean label if product quality is compromised?



Project & Research Objectives

Understand how consumers 
perceive common ingredients  

in dairy products

Investigate impact of product  
characteristics on consumer 

preferences
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Investigate how price, ingredients 
& sensory quality impact consumer 

preferences for dairy products
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Project & Research Objectives

Investigate how price, ingredients 
& sensory quality impact consumer 

preferences for dairy products

Focal Product: Yogurt



Consumer Survey Objectives

• Measure perceived naturalness of common yogurt ingredients

• Compare perceived naturalness, acceptability, & familiarity of ingredients

• Assess the impact of providing source and functionality information on ingredient 
acceptability 

• Determine socio-demographic characteristics that best predict perceived 
naturalness across a wide variety of ingredients

• If an ingredient is considered natural is it also acceptable?

• Are familiar ingredients acceptable? Is familiarity an indicator of acceptability?

• Does provision of info improve acceptability?

• Info may be useful for effective marketing of products to target consumers



Consumer Survey Results
Perceived Naturalness, Acceptability, &  

Familiarity



Respondent Socio-demographics

• Primary Grocery Shopper: 92%

• Mean Age: 39 years old (18-65)

• Gender Breakdown: ~70% (F), 30% (M)

• Education: 73% ≥ Bachelor’s Degree

• 34% shop for children (≤ 18 years old)

• Sample size (N): 526



Naturalness Perception

• Sugars rank in 
top 50%

• Colors & 
Preservatives
rank in top & 
bottom 4

• Stabilizers not 
very natural



Naturalness, Acceptability, and Familiarity

• Nine ingredients tested 
across 3 consumer beliefs

• Naturalness & Acceptability 
generally follow same rank 
order

• Familiarity rank order differs 
• Familiar ingredients may 

not always be considered 
acceptable or natural



• Does providing 
information on ingredient 
function improve 
acceptability?

• Tested function in food 
processing

• No significant difference 
based on paired t-tests

• May be best to exclude 
info if not a requirement

• Six ingredients tested –
no sugars



• Does providing information on 
ingredient source improve 
acceptability?

• Tested 2 sources for sugar; 
carrageenan & carmine

• Provision of info on ingredient raw 
materials may increase 
acceptance

• Sugar rated more acceptable
• Large improvement in 

acceptability of carrageenan
• No impact for carmine

• Really depends on the source



Consumer Survey Results
The Impact of Socio-Demographics on 

Perceived Naturalness



Impact of Socio-demographics

• Ordered logit to model the impact of SD on 
perceived naturalness.

• How do sociodemographic (SD) 
characteristics impact the likelihood of 
rating an ingredient as more natural?

• Best model includes predictor variables: 
Age, Ingredient Knowledge, Children



• Children: indicates consumers who 
grocery shop for children (≤ 18 y.o.)

• Impact of children generally negative
• Result < 1 for 15 of 20 ingredients

Impact of Children on Perceived Naturalness



• Children: indicates consumers who 
grocery shop for children (≤ 18 y.o.)

• Impact of children generally negative
• Result < 1 for 15 of 20 ingredients

• Significant impact on perceived 
naturalness of:
• Lactic acid, Guar gum, Potassium 

sorbate, Carmine, Modified corn 
starch

• Parents who shop for children may be 
less likely to perceive ingredients as 
natural.

Impact of Children on Perceived Naturalness



Impact of Ingredient Knowledge on Perceived Naturalness

• Assessed with quiz worth 8 points. 
Questions asked:

• Higher levels of ingredient knowledge 
generally have positive impact

• Match common name (sugar) with 
technical name (sucrose)

• Which ingredients are vegetarian?



Impact of Ingredient Knowledge on Perceived Naturalness

• Assessed with quiz worth 8 points. 
Questions asked:

• Higher levels of ingredient knowledge 
generally have positive impact

• Impact significant for 12 ingredients

• Match common name (sugar) with 
technical name (sucrose)

• Which ingredients are vegetarian?

• Increasing ingredient knowledge may 
improve perceived naturalness!



Impact of Age on Perceived Naturalness

• Age of the respondent (18 – 65)
• Mean: 39 years old

• Impact of age generally positive



Impact of Age on Perceived Naturalness

• Age of the respondent (18 – 65)
• Mean: 39 years old

• Impact of age generally positive

• Impact significant for 13 ingredients; 
negative for Red 40

• Older consumers more likely to perceive as 
natural; Younger consumers are less likely

• Younger generations (Millennials) more likely 
to demand clean labels



Yogurt Choice 
Experiment

Objectives & Experimental Design



Choice Experiment Objectives

• Measure the relative impact that price, ingredients, and sensory defects have on 
the likelihood of a purchase (choice) using a hypothetical choice experiment.

• Specific focal product: 32-ounce varieties of plain yogurt

• Provides insights regarding if and how preferences are influenced by target 
attributes.

• A quantitative method of eliciting consumer preferences.

• Individuals must make selections for hypothetical goods across several choice 
sets; Attributes of interest vary across each choice set presented. 



Naturalness Perception

• Need to select 
ingredients

• Focus on 
stabilizers; Not 
perceived as 
very natural

• Selected 4 based 
on frequency of 
use, except 
carrageenan

Study Design: Ingredient Selection



• Choice sets contain 
two hypothetical 
yogurts + optout

Study Design: Choice Sets



• Choice sets contain 
two hypothetical 
yogurts + optout

Baseline Ingredient List: 
Cultured Pasteurized Milk

Stabilizers Examined: 
Pectin
Corn Starch
Carrageenan
Milk Protein Concentrate

Study Design: Choice Sets



• Choice sets contain 
two hypothetical 
yogurts + optout

“Good Texture”: 
Consumers generally perceive the texture of this 
yogurt to be good and free of defects (e.g., 
smooth, creamy)

“Poor Texture”: 
Consumers generally perceive the texture of this 
yogurt to have some defects (e.g., grainy, lumpy)

Study Design: Choice Sets



• Choice sets contain 
two hypothetical 
yogurts + optout

Study Design: Choice Sets

Price:
$2.99
$4.49
$7.36



• Choice sets contain 
two hypothetical 
yogurts + optout

• Tested 35 different 
yogurts characterized 
by unique 
combinations of the 
attributes tested

Study Design: Choice Sets



What About Bias?

Hypothetical bias is the tendency of a respondent to exaggerate 
willingness-to-pay (WTP) in stated preference studies

How do we control for bias?

Moderated 
sessions

Cheap talk script

Hypothetical 
Bias*

*See references 8, 9, 10



Choice Experiment 
Results

The Impact of Price, Ingredients, & 
Textural Defects on Consumer Choice



Respondent Socio-demographics

• Primary Grocery Shopper:

• Mean Age:

• Gender Breakdown:

• Education:

• Shop for children (≤ 18 yrs
old):

Consumer Survey
N = 526

92%

38.5 years old (18-65)

~76% (F), 24% (M)

79% ≥ Bachelor’s 
Degree

26%

Choice Experiment
N = 250

92%

39 years old (18-65)

34%

~70% (F), 30% (M)

73% ≥ Bachelor’s 
Degree



Impact of Price, Ingredients, & 
Textural Defects

• For yogurts with textural defects, Clean 
Label still has a positive impact on choice

• Corn starch is avoided, beyond general 
preference for clean labels

• Textural Defects have negative impact, 
Clean Labels have positive impact on 
likelihood of a purchase

• Price is least interesting, impact should be 
negative (gut check)



Willingness-to-pay (WTP) Estimates

• Based on WTP, consumers may be willing to pay:

• $1.67 to avoid Corn Starch

• $2.83 for Good Texture

• $2.54 for a Clean Label

• $1.61 for a Clean Label on a yogurt with a 
textural defect

• WTP is calculated using significant
regression/logit estimates

• Estimated premium consumers may be wtp
for attributes in plain 32oz yogurts



Summary of Research Findings

• A clean label is important! (increases the likelihood of a purchase)

• Texture (quality) is important, but on average consumers will accept a textural 
defect for a clean label.

• Corn starch ↓ likelihood of choice beyond general preference for clean labels.

• Perceived naturalness varies widely in some categories (i.e., preservatives, 
coloring agents), but not other (i.e., sugars, stabilizers/thickening agents).
• Stabilizers & thickening agents are of particular concern for clean labeling.

• Context is critical in examining consumer preferences; 
• Judged relatively natural as standalone ingredient in survey; but avoided in 

our choice experiment within the context of a food label.



Summary of Research Findings

• Provision of ingredient source had a significant, positive impact on the 
acceptability of sugar and carrageenan.

• Provision of function did not impact acceptability.

• Clean labels may be very important for consumers who shop for children and 
millennials, and less important for older generations and non-parents.

• Did not impact carmine (undesirable source).
• Potential for improved acceptance depends on source.

• Improving consumers’ baseline knowledge of ingredients may improve 
acceptability of ingredients. (challenging)

• If not legally required, exclude info on functionality of ingredients (i.e., 
functional role in food processing [stabilizer, coloring agent, etc.]).
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