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Abstract

Improper diet is a reason for health problems. The Food Standards Agency has developed the
traffic light food label (TLFL) that allows people to choose healthy foods at first sight, in order
to counteract unhealthy nutrition. The TLFL and the product category can influence the health
and taste expectation, as well as the purchase intention. However, the literature suggests that
people with low general health interest (GHI) choose for less healthy food and people with high
GHI choose for healthier food. To prevent a contradictory effect of the TLFL, this study will
answer the following question: “What impact has the TLFL in combination with healthy and
unhealthy food products and the GHI on taste and health expectations, as well as on purchase
intention?”. In this study, participants were split into three groups. Each group saw a healthy
and unhealthy food product with either a healthy TLFL, an unhealthy TLFL, or the same
product without a label. Participants’ GHI was used as a moderator. This created a 3 (healthy
TLFL / unhealthy TLFL / control condition) by 2 (healthy product / unhealthy product) by 2
(low GHI / high GHI) model. The results indicate, that the TLFL had a positive influence on
the health expectation, but not on the taste expectation and the purchase intention. The GHI
does not moderate the effects of the TLFL on the taste and health expectation, as well as on the
purchase intention. The healthiness of the product category positively influences the health
expectation and it negatively influences the purchase intention and the taste expectation. A high
GHI leads to a more positive taste expectation and purchase intention of the healthy product
while a low GHI leads to a more negative taste expectation and purchase intention of the healthy
product.
Keywords
Traffic light food label, health expectations, taste expectations, general health interest, purchase
intention
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1 Introduction
Nowadays there are more overweight people than ever before. In addition, there are many
people with health problems that result from unhealthy nutrition (Grunert & Wills, 2007). For
this reason, the desire of citizens for a health food labeling system is growing (Grunert & Wills,
2007). A health food label was developed in Europe by the Food Standards Agency (Kelly et
al., 2009). This labeling system is called the traffic light food label (TLFL). The TLFL has an
advantage compared to other formats of food labels, because the most important information
related to health can be seen immediately (Borgmeier, 2009, Kelly, 2009).
The idea behind the TLFL is for people to make a conscious choice for healthy products.
However, it is also possible that subconscious factors influence this decision (Lähteenmäki,
2013). Taste expectation, for example, can be such a factor that influences the subconscious
decision (Clark, 1998). Therefore, taste expectation must be taken into account in this study.
However, the expectation towards the taste of different healthy ingredients can vary
(Liem, Toraman Aydin et al., 2012). Consumers in general are not willing to trade taste for a
potential health benefit (Verbeke, 2006). People tend to see the taste and health benefits of food
as contradictory factors (Liem, Aydin & Zandstra, 2012). For this reason, taste and health are
in a competition. This competition can lead to a conflict between taste and health expectation.
In addition, consumers are not willing to trade taste for a potential health benefit (Verbeke,
2006). Therefore, it must be examined to which extend the TLFL with information about
different ingredients affects the taste and the health expectation, as well as the purchase
intention of consumers. In addition, whether products that are labeled as healthy are perceived
as tasty or not may depend on the GHI of consumers (Liem, Toraman Aydin et al. 2012). It has
been found that people with a high GHI are more inclined to purchase products with a healthy
food label than people with a low GHI (Vyth et al 2001). This can lead to problems with the
TLFL because people with a low GHI may be negatively influenced by a healthy TLFL.
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Most research related to the TLFL is focused on the awareness and the understanding
of the TLFL, but not on health and taste expectations or on how the General health interest
(GHI) influences health and taste expectations, as well as the purchase intention. Although
many studies examine the influence of healthy food labels on taste, or the health expectations
on purchase intentions, only a few studies examine the effect of the GHI on the taste and health
expectation, as well as on the purchase intention.
The lack of research taking into account all above described variables can lead to a
problem. The problem that may occur is, that the TLFL could have a counterproductive effect
on people who have a low GHI. Products that are labeled as healthy may be seen as less tasty
(Liem 2012, Vyth et al 2001). Furthermore, taste is the most important variable for the purchase
intention of people with a low GHI (Raghunathan 2006), which may lead to unwanted effects
and to the risk of unhealthy diets for people with a low GHI.
For the reasons described above, this thesis examines the following main question:
What impact has the TLFL in combination with healthy or unhealthy food products and the
general health interest on the taste and health expectations, as well as on the purchase intention?

2 Theoretical framework
This part of the study will explain the theoretical foundations of this study. The theoretical
foundation includes the definition of TLFL, the different product categories, the general health
Interest (GHI), and how the TLFL, the different product categories and the GHI can affect
consumers’ taste expectations, health expectations and purchase intentions. Afterwards, the
hypotheses will be formulated related to the theoretical foundations.
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2.1 TLFL
The TLFL was developed by the European Union to counter poor nutrition in the population.
It was developed in collaboration with the food industry and the governments of different
European countries (Borgmeier, 2009). The labels should allow the consumer to identify the
health benefits of a product before purchase. This means that the information provided by the
TLFL helps the consumer to identify unhealthy products. Thus, the consumer can avoid these
unhealthy products and follow a healthier diet. The information includes the amount of calories,
sugar, salt, saturated fat, and total fat (Beard, Nowson, & Riley, 2007; Borgmeier &
Westenhoefer, 2009; Kelly et al., 2009; Liem, Toraman Aydin, & Zandstra, 2012; Sacks,
Rayner, & Swinburn, 2009). Depending on how much of the daily needs of the different
ingredients are in the product, these ingredients are categorized with a green label for healthy,
a yellow label for neutral and a red label for unhealthy. The calories are in white, because the
European Food Information Council (EU FIC) (2014) argues that calories cannot be categorized
with a color code. An example of a TLFL is shown in figure 1. The idea behind the TLFL is
that the information on it influences the consumer’s decision making (Schade, 2012).
Furthermore, studies show widespread consumer interests in nutrition information on food
packages (Grunert & Wills, 2007). There are various types of TLFLs with different effects.

Figure 1
Example Traffic light food label (TLFL)
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Borgmeier and Westenhoefer (2009) investigated which of the various versions of the TLFL
was correctly understood by most people. They also examined which TLFL leads to the
selection of healthiest products by most of the participants. Their study suggests that the most
effective system shows the following five ingredients: (1) calories, (2) sugar, (3) fat, (4)
saturated fatty acids, and (5) sodium, displayed in gram. In addition, this system indicates the
recommended daily intake for each ingredient in percent, and marks the ingredients as healthy,
neutral or unhealthy with the colors green, yellow or red. This system is called color-coded
GDA (CGDA) (Borgmeier & Westenhoefer, 2009). Therefore, this study uses the color-coded
GDA system without the color coding of calories.

2.2 Product category
The combination of product category and the information on the food packaging plays an
important role in judging the expected healthfulness (Carrillo et al., 2012; Lähteenmäki, 2013).
The literature suggests that consumer reaction to the TLFL depend on the combination of
different TLFL and the product category (Verbeke, Scholderer, & Lähteenmäki, 2009). A
healthy TLFL receives more acceptance when being displayed on products that already have a
healthy image (Bech-Larsen & Grunert, 2003; Dean et al., 2007; Siegrist, Stampfli, &
Kastenholz, 2008). As described earlier, health food labels influence taste expectation and this
also influences the decision of the consumer (Balasubramanium & Cole, 2002). However,
consumers tend to ignore health food labels if the information is presented on unhealthy food.
And vice versa, if a product looks healthy, the consumer tends to search for a health food label
(Balasubramaniam & Cole, 2002). Therefore, it is important to use different product categories,
in order to see the influence of a healthy and unhealthy TLFL on a healthy and an unhealthy
product. For this reason, two products were selected for this study: one that, without any
manipulation, could be regarded as healthy, and one that, without any manipulation, could be
7

seen as unhealthy. Within this study it was chosen for a salad as healthy product and a spring
roll as unhealthy product. You can find more about the product choice in section 3.3
Development of stimulus material. The product choice has the advantage that it shows the effect
on taste and health expectations of a healthy TLFL on a normally unhealthy product, and the
influence of an unhealthy TLFL on a normally healthy product. In addition, the control
condition shows the influence of the health and taste expectation, as well as on the purchase
intention without any manipulation.

2.3 General health interest (GHI)
Another variable that should be taken into account in this study is the GHI. The literature
suggests, that the GHI plays an important role in evaluating the taste and the health of food
(Liisa Lähteenmäki, 2013). Therefore, the GHI moderates the purchase intention (Liisa
Lähteenmäki, 2013, Wansink and Park 2002, Liem 2012).
It depends also on the GHI, whether the labeled products are perceived as tasty or not
(Liem, Toraman Aydin et al., 2012). Thus, people with a high GHI are more interested in
healthy products than participants with a low GHI (Visschers, Hess, & Siegrist, 2010). People
with a high GHI are more likely to purchase products with a healthy food label compared to
people with a low GHI (Liem. 2012, Grunert & Wills. 2007, Borgmeier & Westenhoefer, 2009,
Bower, 2003; Kozub, 2003). A consumer with a low GHI tends to perceive a healthy labeled
product as less tasty and this can lead to a lower purchase intention (Borgmeier &
Westenhoefer, 2009 Bower, Saadat and Whitten (2003), Liem, 2012).
Therefore, on the one hand people want to have health food labels, but on the other hand
health food labeled products may be perceived as less tasty (Liem, 2012). This leads to the
question, whether the TLFL has the opposite effect on low GHI people and whether the TLFL
in fact leads to a less healthy diet for such consumers. To be able to answer the main research
8

question, this study examines the effect of different TLFLs, influenced by GHI, on taste and
health expectations, as well as on purchase intentions.

2.4 Health and taste expectations
As described in the previous section, the TLFL does not only influence the health expectation,
but also the taste expectation and the purchase intention. Therefore, the influence of the TLFL
has been examined with regard to taste and the health expectation, as well as purchase
intention.
A healthy TLFL leads to a higher health expectation, but perhaps also to a lower taste
expectation, and that can negatively influence the purchase intention (Bower, Saadat and
Whitten, 2003). The health food labels are only one part of the information with which
consumers support their expectations and behavior (Lähteenmäki, 2013). Health food labels
affect health, but also taste expectations and can influence purchase intentions. In addition,
health food labels do not only influence taste expectations, but also the taste experience
(Raghunathan, 2006). This can also affect a repeated purchase. As previously described, the
expected taste is also a factor that can influence the purchase intention (Cardello 1995). The
problem that arises is that consumers may see unhealthy food as being tastier than healthy food
(Raghunathan 2006). In addition, the perceived taste and the perceived healthiness are
negatively correlated, and health is seen as secondary to taste in the consumers’ food purchasing
intention (Roininen 1999). In addition, it has been found that health and taste are important
predictors for food liking and consumption (Roininen 1999). A problem that occured in
previous studies was that the results in the literature were contradictory The study direction
determined of health food labels have a positive or a negative influence on the purchase
intention.

9

On the one hand, it was found that people express the need for health food labels on
products in order to make a healthier decision (Wills et al., 2007). People prefer products that
are labeled as healthy, and this has a positive influence on the purchase intention (Bower, 2003,
Kozub, 2003). If healthy nutrition information or health claims are present on packaging,
consumers have a better expectation towards health, and this leads to a higher purchase
intention (Kozub, 2003). On the other hand, it has been found that people do not necessarily
perceive packaging with health food labels as attractive (Bower, Saadat and Whitten, 2003).
This means that people want to have a TLFL to make conscious decisions, but this TLFL can
change taste expectations in a negative direction. This can perhaps have an unconscious
influence on consumers’ decisions. Therefore, it is important to determine the influence of the
TLFL on taste expectations, and the influences of taste and health expectations on purchase
intentions. It is important within this study to clarify, whether the taste or the health expectation
has greater influence on purchase intention. These findings are important in order to determine,
whether a TLFL is able to achieve its goal. Therefore, it is important to measure the influence
of the TLFL on health expectations, taste expectations and purchase intentions. In addition, it
is also necessary to obtain a zero measurement with a control condition to have a reference to
what happens without any manipulation. In other words, to have a reference value to the current
situation.
For the reasons stated above the following hypotheses are formulated:
H1a: The product from a “healthy category” leads to a higher health expectation in comparison
with a product from the unhealthy product category.
H1b: The product from a “healthy category” leads to a lower taste expectation in comparison
with a product from the unhealthy product category.
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H1c: The product from a “healthy category” leads to a lower purchase intention in comparison
with a product from the unhealthy product category.
H2a: A healthy TLFL leads to a higher health expectation in comparison with an unhealthy
TLFL.
H2b: A healthy TLFL leads to a lower taste expectation in comparison with an unhealthy TLFL.
H2c: A healthy TLFL leads to a lower purchase intention in comparison with an unhealthy
TLFL.
H3a: High GHI people expect healthy products to be tastier in comparison with low GHI
people.
H3b: High GHI people expect healthy products to be more likely to be purchased them in
comparison with low GHI people.
H4a: High GHI people expect unhealthy products to be less tasty in comparison with low GHI
people.
H4b: High GHI people expect unhealthy products to be less likely to be purchased them in
comparison with low GHI people.
H5a: High GHI people expect a healthy TLFL to be tastier in comparison with low GHI people.
H5b: High GHI people expect a healthy TLFL to be more likely to be purchased them in
comparison with low GHI people.
H6a: High GHI people expect products with an unhealthy TLFL to be less tasty in comparison
with low GHI people.
H6b: High GHI people expect products with an unhealthy TLFL to be less likely to be
purchased them in comparison with low GHI people.
11

The research model is illustrated in Figure2

I.V

Moderator

D.V

GHI
Taste expectation

Product category
Purchase intention

TLFL

Figure 2.
Research design

Health expectation
expectation

3 Method
This section will discuss the research design, the selection of participants, the sample
characteristics, the development of stimulus material and the stimulus material itself, the
measures and the procedure.

3.1 Research design
This study is based on a 3 (healthy TLFL / unhealthy TLFL/ control condition) by 2 (healthy
product / unhealthy product) by 2 (low GHI / high GHI) experimental design. The participants
were randomly assigned to one of the three TLFL groups (independent variable), where they
saw the same two products with a healthy TLFL, an unhealthy TLFL, or the same products
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without a TLFL. The product category (healthy vs. unhealthy) was manipulated within subjects.
The participants’ GHI towards food was used as a moderator. The participants were split into a
low and a high GHI group. Taste and health expectations, as well as the purchase intention were
measured as dependent variables.

3.2 Participants
The participants were recruited via Facebook and with flyers including a link to an online
questionnaire. The questionnaire was available in Dutch, German and English. The survey was
in different languages, because this study was performed at an international university. German,
Dutch and English were chosen to allow as many participants as possible to answer in their
native language. To exclude the possibility of changes in the content by translation into another
language, an expert performed a back translation. The back translation showed no difference in
the content of the survey. In total, 154 participants took part in the experiment. The sample
comprised 66 Dutch participants, 80 German participants, and eight participants from other
countries. 84 participants were female and 70 were male. Furthermore, the mean age of the
participants was M =24.7, SD =4.71. The participants were divided randomly into three
different groups. The demographical distribution of the participants is displayed in Table 1 in
the TLFL splits.
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Table 1.
Demographic distribution
TLFL

Age:

Healthy TLFL
0,64
N M
SD
50 24.56 5.42

Male:
Female:

23
27

14.9
17.5

19
34

12.3
22.1

28
23

18.2
14.9

German:
Dutch:
Other
countries:

25
24

16.0
15.4

29
21

18.6
13.4

26
21

16.6
13.4

1

0.64

3

1.9

4

2.6

1
4

0.6

3

1.9

0

0

2.6

7

4.5

6

3.9

8

5.2

10

6.5

7

4.5

16

10.4

11

7.1

15

9.7

21

13.6

22

14.3

23

14.9

Secondary
school:
Apprenticeship:
Higher
secondary
education:
Higher
professional
education:
Higher
education:

%

Control
Condition
N M
SD
53 24.75 5.13

%

Unhealthy
TLFL
N M
SD
51 24.78 3.43

%

Furthermore, different sample characteristics may have influenced the results. The
sample characteristics check variables that could influence the results in a negative way, such
as whether the participant had noticed the TLFL on the packaging, his or her knowledge about
TLFL and his or her trust in the TLFL. The variables of knowledge about the TLFL and of trust
towards the TLFL were measured with a seven-point Likert scale. The variable of noticing the
TLFL was measured with a yes or no question. To verify the balance between the three different
TLFL groups, a one-way ANOVA and a chi-square was performed. With regard to noticing
the TLFL, the chi-square showed a significant difference within the group (X2 = (2)73.76,
p=0.001). In this case that was the aim, because in the control condition there was no TLFL to
notice. In the sample characteristics of trust in the TLFL and knowledge about the TLFL, the
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ANOVA showed no significant difference within the groups. For the sample characteristic of
knowledge about TLFL, the ANOVA gave the following values: F(1,148)=1.74 p= 0.17. For
the sample characteristic of trust in the TLFL, the values were F(1,148)=0.90 p= 0.4. The
sample characteristic check showed no statistical significant difference between the groups with
regard to knowledge about the TLFL and trust towards the TLFL. Which means, that these
variables do not negative influence the validity of this study. The distributions of the moderators
in the three TLFL conditions are shown in Table 2.
Table 2.
Sample characteristics
TLFL
Unhealthy
TLFL
SD %
N M
SD
30.5 47

Healthy TLFL

Notice TLFL:
Had not notice
TLFL:
Knowledge
TLFL:
Trust TLFL:

N M
47
3

50 5.16 0.79
50 4.63 1.16

1.9

4

53 5.25 0.89
53 4.88 1.17

%
35.5

Control
condition
N M
SD
14

%
9.1

2.6

39

25.3

51 4.94
51 4.90

0.91
1.09

3.3 Development of stimulus material (pre-test)
A pre-test was conducted in order to ensure the effect of different TLFLs on the health
expectations of customers with regard to shown food products. The pre-test was done before
the main research to prevent the stimulus material from showing no difference in terms of health
expectations in the groups of healthy and unhealthy TLFL, as well as in the control condition.
As stimulus material it a salad as health product and a spring roll as unhealthy product was
used. The pre-test was conducted using the online tool Qualtrics. The participants were
randomly distributed in the three different TLFL groups, where they get shown the healthy
product (salad) and the unhealthy product (spring roll) with a healthy TLFL, an unhealthy TLFL
or the same products without manipulation. The participants had to answer the question, “How
15

healthy do you think the shown product is?” There were six participants in the healthy TLFL
group, eight participants in the unhealthy TLFL group, and six participants in the control
condition. An independent t-test showed a significant difference in in health expectations in th
healthy (salad) condition`s between the unhealthy and the healthy TLFL [t= 3.4 d.f.=1.98;
p<0.005]. The descriptive statistics were M=5.28, SD= 0.98 for the healthy condition, M= 3.83,
SD=2.31 for the control condition, and M= 3, SD= 1.6 for the unhealthy TLFL. The descriptive
statistic for the TLFL in the spring roll setting was M= 3.14, SD= 1.46 for the healthy TLFL,
M= 3.16, SD = 2.31 for the control condition, and M= 1.7, SD= 0.70 for the unhealthy TLFL.
A dependent sample t-test also showed that there is a significant difference in the health
expectation between the two product categories (salad / spring roll) [t= 4 d.f.=5; p<0.01]. The
descriptive statistic for the healthy product (salad) was M= 4.3, SD= 2,32 and for the unhealthy
product (spring roll), M= 3.15, SD = 2.31. The statistical distribution of the health expectation
of the salad and the spring roll condition, as well as the distribution in the three different TLFL
settings are shown in Table 3. The stimulus material can be found in Appendix A. The results
of the pre-test indicate that by the healthy product (salad) and the unhealthy product (spring
roll) a healthy TLFL was seen as significantly healthier than products with an unhealthy TLFL.
In addition, the results indicated that the healthy product (salad) were seen as significant
healthier than the unhealthy product (spring roll). This justifies the use of the stimulus material
in the main study.
Table 3.
Development of stimulus material (pre-test)

Product
Salad

Spring rolls

Group
Healthy TLFL
N
M
SD

Unhealthy TLFL
N M
SD

Control condition
N M
SD

Health
expectation: 6

5.3

0.9

8

3.0

1.6

6

3.8

2.3

Health
expectation: 6

3.1

1.4

8

1.7

0.7

6

3.2

2.3
16

3.4 Stimulus material
The stimulus material was shown in each of the three groups. A salad packaging and a spring
roll packaging were chosen. Products were chosen from different product categories in order to
have one product that would be regarded as healthy without any manipulation, and one that
would be seen as unhealthy without any manipulation. The product choice had the advantage
of illustrating the influence on taste and health expectations of a healthy TLFL placed on a
normally unhealthy product and the influence of an unhealthy TLFL placed on a normally
healthy product. The label was shown at the front of the packaging of each product. In addition,
all unnecessary information was deleted from the package, in order to reduce the influence of
other stimuli. The values that were used on the TLFL in this experiment were based on the rules
of the EU FIC (2014). These rules state the limit values of the different color codes for the
different ingredients. Furthermore, they provide the standard recommended daily intake of the
ingredients in order to determine the percentage of the recommended intake of those ingredients
contained in the product. They also state the number of calories, sugar, salt, fat and saturated
fat that have to be part of a TLFL. In addition, the number of calories must be white, because
they cannot be simply classified with a color system (EU FIC, 2014). The table of limiting
values and the table for daily requirements for every ingredient can be found in Appendix B.
Based on these tables, a healthy and an unhealthy TLFL were developed for each product, as
well as a control condition without manipulation. The stimulus material is also shown in figure
3 and in Appendix A.
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Condition 1: Healthy TLFL

Condition 2: Unhealthy TLFL

Condition 3: Control condition

Figure 3
Product category and TLFL

3.5 Measures
All questions in this questionnaire were answered with a seven-point Likert scale. To test the
internal consistency of the different constructs a Cronbach’s alpha analysis was performed. In
the following, the constructs and their internal consistency are described.
The first construct, health expectation, refers to the shown products. The scale is a
modified version of the “health interest towards food” scale by Roininen et al. (1999). This
construct comprises ten items. The reliability of this construct was (α = .62). After deleting the
18

items 5, 6 and 7, the reliability increased to (α = .89). One example of the items of this scale
is: I think this meal can be part of a healthy and balanced diet.
The next construct is the taste expectation. The taste expectation scale also refers to the
shown products. The taste expectation scale is based on the “taste interest” scale by Roininen
et al. (1999). This construct has six items. The reliability analysis showed a reliability of (α =
.65). After deleting the items 1 and 5, the reliability increased to (α = .79). One example of the
items of this scale is: I think I can enjoy the taste of this meal.
The third construct is purchase intention. The purchase intention scale was developed
by Baker and Churchill (1977). This construct contains four items. The reliability analysis
showed a reliability of (α = .90). One example of the items of this scale is: Would you buy this
product, if you happened to see it in a store?
The next construct measured the participants’ GHI towards food. This construct is a
modified version of the food healthiness construct, developed by Roininen et al. (1999). This
construct contains eight items. The reliability analysis showed a reliability of (α = .87). One
example of the items of this scale is: I am very particular about the healthiness of food.
The author developed the following scale, which measures the awareness of the TLFL
in general. This construct contains six items. The reliability showed a value of (α=.66) After
deleting the items 1,2 and 5, the reliability is (α = .81). One example of the items of this scale
is: I have seen the Traffic light food label on products in the supermarket.
The last construct measures the trust of participants towards the TLFL. This construct
was developed by Obermiller et.al (1998) and contains nine items. The reliability analysis
showed a value of (α = .9). After deleting the items 1 and 2, the reliability increased to (α =
.91). One example of the items of this scale is: The aim of the Traffic light food label is to
inform the consumer.
19

An overview of the used scales, the number of used items, the number of items after
deleting and the reliability of the used scales are shown in table 4.
Table 4.
Construct overview
Scale

N item

N items after deletion α

Health expectation

10

7

0.89

Taste expectation

6

4

0.79

Purchase intention

4

4

0.90

GHI

8

8

0.87

Awareness

6

3

0.81

Trust

9

7

0.91

3.6 Procedure
This study was based on an online experiment. The online experiment was created with the
software tool Qualtrics. If the participant opened the survey with a mobile device, a window
appeared with a text explaining that the survey stopped at that moment and that they must open
the survey with a desktop computer to continue. This was necessary for seeing the manipulation
on the stimulus material. The participant started the survey with a desktop computer, the
experiment started with brief information about the study, but did not mention the goal of the
study. A complete description of the study was revealed after the experiment. Furthermore, the
participant was informed that the participation in this survey was anonymous, voluntary and
that he or she could stop with the survey at any time. The participant could choose between the
German, Dutch and English language, giving them the possibility to answer in their native
language. Subsequently the participants answered demographic questions about age, gender,
education, and the country from which they came. Afterwards the participants were randomly
assigned to one of the three conditions. In all three conditions, the questions and the shown food
packaging were identical. The only difference was that in the condition “unhealthy” the TLFL
20

showed that the products were unhealthy; in the condition “healthy” the TLFL showed that the
same products were healthy; and in the control condition the shown products were without a
TLFL. The participants were shown successively the salad and the spring roll packaging, and
they had to give answers on the scales explained in the section measures. Participants had to
answer questions about their health and taste expectations, as well as their purchase intentions
about both products. In the following step the participants were asked to fill in a number of
questions to determine their GHI. These questions were not related to the shown products. In
the next step the participants were shown an example of a TLFL with the question of whether
he or she had seen, read and understood this label on the previously shown packaging.
Following this step, the participants had to answer questions related to how well they knew the
TLFL and how much they trusted these kinds of labels. Finally, a short text followed with
acknowledgments and a short explanation of the study and its goals. The complete online
questionnaire can be found in Appendix C.

4. Results
This section works with the items and factors that were discussed and tested in the method
section. An ANOVA was used to calculate the effect of the different product categories of the
different TLFL`s, as well as the GHI on the taste and health expectations, and on the purchase
intention.
To use the GHI in an ANOVA, a median split half method was used. The median split
half was made by the GHI scale by a score of M= 4.5. To determine the results, Repeated
Measures ANOVAs were performed with product category (within subject factor), TLFL
(between subject factor) and GHI (low/ high between subject factor). The product category, the
TLFL and the GHI were used as independent factors and the taste and health expectation as
well as the purchase intention were used as dependent factors.
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For the following section, all relevant descriptive statistics are found in Appendix D.

4.1 Health expectation
An ANOVA was conducted to examine the effect of the product categories, the different TLFL
and the GHI on the health expectation. There was a statistically significant main effect of the
different product categories F (1,148) = 341,4 p< 0,001. The healthy product was perceived as
more healthy (M=4.4, SD= 0.99) than the unhealthy product (M=2.8, SD=0,8). In addition, the
ANOVA showed a statistically significant main effect of the different TLFL groups, F
(2,148)=8.864 p< 0.001. A Bonferroni analysis indicated that the healthy TLFL (M=3.92,
SD=0.66) led to a higher health expectation than the control condition (M= 3.57, SD= .68 p=
0.38), and then the unhealthy TLFL (M= 3.34, SD= .72 p< 0.001). However, there was no
significant difference between the control condition (M= 3.57, SD= 0.69) and the unhealthy
TLFL (M= 3.34, SD= 0.72 p= 0.27). The descriptive statistics of the Bonferroni analysis are
shown in Appendix D and illustrated in Figure 4. In addition, the ANOVA showed a marginal
significant interaction effect between the product category and the TLFL on the health
expectation F (2,148) = 2.8, p= 0.06. The ANOVA showed, that in the unhealthy product
category the unhealthy TLFL (M= 2.68, SD= 0.85) were seen as more healthy as the control
condition ( M= 2,67, SD= 0.66) (see Figure 5 for illustration. Further, the ANOVA showed no
other statistically significant main or interaction effects on the Health expectation (see Table 5
for full statistics).
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Table 5.
Health expectation ANOVA

Health expectation

Effect
Product category
Product category*TLFL condition
Product category*GHI
Product category*GHI*TLFL condition
TLFL condition
GHI
TLFL condition* GHI

4.7

5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0

df
1
2
1
2
2
1
2

F
341.4
2.8
1.24
0.57
8.86
2.25
0.56

p
0.001
0.064
0.268
0.569
0.001
0.138
0.572

4.5
4
3.1
2.7

2.7

Health
expectation
salad
Health
expectation
springrols
Healthy TLFL

Control condition

Unhealthy TLFL

Traffic light food label

Figure 4
Health expectation TLFL*product category
5
4,5

Health expectation

4
3,5
TLFL

3
2,5

Healthy

2

Control

1,5

Unhalthy

1
0,5
0
Healthy

Unhealthy
Product category

Figure 5.
ANOVA Health expectation product category*TLFL
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4.2 Taste expectation
To find out the effect of the product categories, the different TLFL and the GHI on the taste
expectation, also an ANOVA was performed. There ANOVA showed a marginal significant
main effect of the different product categories F (1.148) = 3.12 p< 0,08. The healthy product
was perceived as less tasty (M=3.66, SD= 1.36) than the unhealthy product (M=3.87, SD=1.13).
In addition, the ANOVA showed a marginal significant interaction effect between the product
category and the TLFL on the tast expectation F (2,148) = 3.04, p= 0.051. The ANOVA showed,
that the control condition (M= 3.97, SD= 1.48) in the healthy product category were seen as
tastier as in the unhealthy product category (M= 3.73, SD= 1.08) while the healthy TLFL (M=
3.49, SD= 1.22) and the unhealthy TLFL (M= 3.51, SD= 1.34) in the healthy product category
were seen as less tasty as the healthy TLFL (M= 3.89, SD= 0.96) and the unhealthy TLFL (M=
3.99, SD= 1.32) in the unhealthy product category (see Figure 6 for illustration). The ANOVA
also showed a statistically significant interaction effect between the product category and the
GHI F (1,148) = 8.44, p= 0.004. Based on the influence of the product category and the GHI,
low GHI participants with had seen the salad product (M=3.47, SD= 1.23) had a lower score
on the taste expectation than high GHI participants with had seen the salad (M=3.85, SD= 1.46).
In addition, high GHI participants with had seen the spring roll product (M=3.67, SD= 1.11)
had a lower taste expectation than low GHI participants with had seen the spring roll (M=4.05,
SD=1.12). In other words, a low GHI led by a unhealthy product to a higher taste expectation
in comparison to a healthy product and a high GHI led to a lower taste expectation by a
unhealthy product in comparison with a healthy product. The distribution is also shown in
Figure 7. Further, the ANOVA showed no other statistically significant main or interaction
effects on the health expectation (see Table 6 for full statistics); the descriptive statistics of the
ANOVA are shown in Appendix D.
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Table 6.
ANOVA Taste expectation

Taste Expectation

Effect
Product category
Product category*TLFL condition
Product category*GHI
Product category*GHI*TLFL condition
TLFL condition
GHI
TLFL condition*GHI

4,1
4
3,9
3,8
3,7
3,6
3,5
3,4
3,3
3,2

df
1
2
1
2
2
1
2

F
3.12
3.04
8.44
1.16
0.33
0.001
0.89

TLFL

P
0.080
0.051
0.004
0.315
0.722
0.970
0.412

Healthy
Control
Unhalthy

Healthy

Unhealthy

Product category

Taste expectation

Figure 6.
ANOVA Taste expectation product category*TLFL

4,1
4
3,9
3,8
3,7
3,6
3,5
3,4
3,3
3,2
3,1

GHI
low
high

Healthy

Unhealthy
Product category

Figure 7.
ANOVA Taste expectation product category*GHI
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4.3 Purchase Intention
An ANOVA was conducted to examine the effect of the three different TLFLs, the product
category and the GHI on purchase intention. The results of the ANOVA showed a statistically
significant main effect of the product categories on the purchase intention F (1,148) = 13.66,
p<0.001. The spring roll (M=3.79, SD= 1.33) had a significantly higher score on the purchase
intention scale than the salad (M=3.28, SD= 1.21). In addition, the ANOVA showed a
statistically significant interaction effect between the product categories and the GHI, F (1,148)
=7.86, p=0.01. Participants with high GHI which have seen the salad (M=3.48, SD= 1.59) had
a higher purchase intention than participants with low GHI which have seen the salad (M=3.1,
SD= 1.41). In addition, participants with low GHI which have seen the Spring roll (M=4, SD=
1.2) had a higher purchase intention than participants with high GHI which have seen the Spring
roll (M=3.58, SD= 1.42). The distribution of the interaction between the GHI and the product
category is shown in Figure 8. Further, the ANOVA showed no other statistically significant
main or interaction effects on the Health expectation (see Table 7 for full statistics); the
descriptive statistics of the ANOVA are shown in Appendix D.

Table 7.
Purchase intention product categories ANOVA
Expectation
Purchase intention

Effect
Product category
Product category*TLFL condition
Product category*GHI
Product category*GHI*TLFL condition
TLFL condition
GHI
TLFL condition*GHI

df
1
2
1
2
2
1
2

F
13.66
1.09
7.89
1.5
0.17
0.01
0.03

p
0.001
0.339
0.006
0.226
0.841
0.905
0.968
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4,5

Purchase Intention

4
3,5
3

GHI

2,5

low GHI

2
1,5

high GHI

1
0,5
0
Healthy

Unhealthy
Purchase intention

Figure 8.
Purchase Intention*product category*GHI

5. Discussion
In this discussion, the hypothesis will be explained as it relates to the main findings and to the
overall purpose of this study. Afterwards, suggestions for future research will be made and the
answer to the main question will be discussed. Furthermore, it will be evaluated in how far the
results of this study is in line with existing knowledge in the field. The discussion section starts
by discussing the hypothesis based on the results of this study.
Hypothesis 1a stated “The product from a “healthy category” leads to a higher health
expectation in comparison with a product from the unhealthy product category.” This
hypothesis can be accepted. The results show a higher score for the healthy product category
on the health expectation. The results are in line with the literature, which suggests, that most
people interpret the healthiness of products correctly (Borgmeier, 2009).
Hypothesis 1b stated: “The product from a “healthy category” leads to a lower taste
expectation in comparison with a product from the unhealthy product category.” This
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hypothesis can be accepted. The results show a marginal higher score for the unhealthy product
category on the taste expectation. The results are in line with the literature, which suggests, that
perceived taste and the perceived healthiness are negatively correlated (Raghunathan, 2006;
Liem, 2012; Roininen 1999).
Hypothesis 1c stated: “The product from a “healthy category” leads to a lower purchase
intention in comparison with a product from the unhealthy product category.” This hypothesis
can be accepted. The results show a higher score for the unhealthy product category on the
purchase intention. The results are in line with the literature, which suggests, that health and
taste expectation are negative correlated and that taste are the major predictor for the purchase
intention (Raghunathan, 2006; Liem, 2012; Roininen 1999).
Hypothesis 2a stated: “A healthy TLFL leads to a higher health expectation in
comparison with an unhealthy TLFL.” This hypothesis can be accepted. The results showed
that a healthy TLFL leads to a significant higher health expectation of the participants. These
results are in line with the literature, which suggests that most people interpreted nutrition
information correctly and made the right decision with regards to this information (Borgmeier,
2009).
Hypothesis 2b stated: “A healthy TLFL leads to a lower taste expectation in comparison
with an unhealthy TLFL.” This hypothesis cannot be accepted. The results showed no
significant difference between the TLFL groups on the taste expectation. These results were not
in line with the literature. Particularly, the literature suggests that health labels can influence
the taste expectations, and that a high health expectation leads to a lower taste expectation
(Raghunathan 2006, Liem, 2012, Roininen, 1999, Raghunathan 2006). Based on the present
study, this assumption cannot be accepted. However, the results of this study were in line with
the results of the study by Roberto et al. (2011), in which no influence could be found for
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different healthy TLFLs on taste expectations. However, Roberto et al. (2011) did not suggest
any reason for these results.
Hypothesis 2c stated: “A healthy TLFL leads to a lower purchase intention in
comparison with an unhealthy TLFL.” This hypothesis cannot be accepted. The results showed
no difference between the TLFL groups on the purchase intention. These results were not in
line with the literature. However, this results are in line with the study of Roberto et al. (2011),
who also did not find any influence from the TLFL on the purchase intention.
Hypothesis 3a stated: “High GHI people expect healthy products to be tastier in
comparison with low GHI people.” The results showed that there is a significantly higher score
for the healthy product in the high GHI group as compared to the low GHI group on taste
expectation. These results are in line with the literature. Previous studies suggest that people
who put more value on healthy food are more willing to purchase products with health food
labels than people who were not interested in healthy food (Vyth et al., 2001).
Hypothesis 3b stated: “High GHI people expect healthy products to be more likely to
be purchased them in comparison with low GHI people.” This hypothesis can be accepted. The
results showed that there is a higher purchase intention for the high GHI by the healthy product
than by the unhealthy product. These results are also in line with the literature. Previous studies
suggest that people who put more value on healthy food are more willing to purchase products
with health food labels than people who were not interested in healthy food (Vyth et al., 2001).
Hypothesis 4a stated: “High GHI people expect unhealthy products to be less tasty in
comparison with low GHI people.” Also this hypothesis can be accepted. The results showed
that the unhealthy product in the high GHI group had a significantly lower score on the taste
expectation as the low GHI group. This results are in line with the literature. Previous studies
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suggest that the GHI plays an important role in interpreting the taste and the health of food
(Roininen 1999; Liisa).
Hypothesis 4b stated: “High GHI people expect unhealthy products to be less likely to
be purchased them in comparison with low GHI people.” This hypothesis can be accepted. The
results showed that in the high GHI and unhealthy product group the purchase intention
decreased, as compared to the low GHI and unhealthy product group. The results are in line
with the literature, which suggests, that the perceived taste is the primary factor for the purchase
intention (Raghunathan, 2006; Liem, 2012; Liisa Lähteenmäki, 2013).
Hypothesis 5a stated: “High GHI people expect a healthy TLFL to be tastier in
comparison with low GHI people.” This hypothesis cannot be accepted. The results show no
difference in the taste expectation of the products with TLFL between the high and the low
GHI. The results are not in line with the literature. However, it is in line with the study of
Roberto et al. (2011), who also did not find any influence of the TLFL on the taste expectation.
Hypothesis 5b stated: “High GHI people expect a healthy TLFL to be more likely to be
purchased them in comparison with low GHI people.” This hypothesis cannot be accepted. The
results show no difference in purchase intention between the low and high GHI in the different
TLFL conditions. The results are not in line with the literature. However, it is also in line with
the study of Roberto et al. (2011), who also did not find any influence of the TLFL on the
purchase intention.
Hypothesis 6a stated: “High GHI people expect products with an unhealthy TLFL to be
less tasty in comparison with low GHI people.” This hypothesis cannot be accepted. The results
show no difference in the taste expectation of the products with the different TLFL between the
high and the low GHI group. That the different TLFL in combination with the GHI did not
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influence the taste expectation is in line with the study of Roberto et al. (2011), who also did
not find any influence of the TLFL on the taste expectation.
Hypothesis 6b stated: “High GHI people expect products with an unhealthy TLFL to be
less likely to be purchased them in comparison with low GHI people.” This hypothesis cannot
be accepted. The results show no difference in the purchase intention of the products with TLFL
between the high and the low GHI group. Also these results are in line with the study of Roberto
et al. (2011), who did not find any influence of the TLFL on the purchase intention.

5.1 Limitations and suggestions for further research
This study had a few limitations. The first limitation was that the reliability of the taste interest
was too low. Therefore, this scale was deleted from the study. One reason why the reliability
was too low, might be that the survey was too long. The survey took participants an average of
16 minutes, and the taste interest questionnaire was the last part of the survey. It is possible that
the online experiment was too long for many participants and they did not read the questions or
give their own opinions. In addition, some participants in the control condition also stated that
they had seen a TLFL on the product. This is also an indicator that the participants were not
concentrated while filling in the survey, or that they wanted to finish the questionnaire as soon
as possible and did not read the questions properly. A method to prevent both limitations is to
ask about only one product in the online experiment, in order to make it shorter and to increase
the motivation of the participants. Based on the literature this variable can be an important
moderator. It is recommended to use the variable taste interest in a future study that uses a
shorter survey.
A second limitation was that a few participants did not recognize the TLFL in the groups
healthy and unhealthy TLFL. One way to solve the problem could be to make the TLFL bigger,
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but this would influence the results of the study in an unnatural way and would lead to unreliable
results.
A third limitation of this study is that the participants were from different countries. This
means that the participants had different cultural backgrounds and gave different answers based
on their background. To solve this problem, it could be possible to conduct this study not at an
international university, but to recruit participants from one country only. The next limitation
concerns the number of participants. This study had only 154 participants. It is difficult to
generalize from such a small sample. Therefore, it is recommended to use a bigger sample size
the next time.
A fourth limitation refers to the selection of the study participants. The participants were
reached via social media and with flyers that provided a link to the online survey, which were
distributed on the grounds of the local university. Doing so ensured that the participants were
coming from the same age group and had a similar degree of education. The way in which the
participants were recruited makes it difficult to generalize the findings of this study. One
solution to this problem could be to choose the participants more randomly from the entire
population. Another solution for most of the problems related to this study, could be to conduct
a related study in a real life setting, in the form of an experiment, in which prepared stimulus
material is, for example, distributed in a supermarket. Doing so would allow to look at how
frequently each product is sold. The problem with a real life setting is that it is not possible to
know the reasons why a product is chosen. This means, that it is not possible to determine the
influence of the health and taste interest or the taste and health expectations. It is only possible
to determine the purchase intention. However, this kind of study could provide more reliable
information of the purchase intention with regard to different TLFLs. In this case, however,
ethical issues make it more difficult to sell wrongly labeled products.
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A fifth limitation is due to the contrast between the color of the TLFL and the
background color of the food packaging. It is possible that the red TLFL (unhealthy) on the red
packaging (spring roll) and the green TLFL (healthy) on the green packaging (salad) cannot be
seen very well in contrast to the combination of the green TLFL (healthy) on the red packaging
(spring roll) and the red TLFL (unhealthy) on the green packaging (salad). In this study this
contrast error was tested. To test the contrast error, the interaction effect has been examined
between the product category and the different TLFL conditions in the taste and health
expectation, as well as the purchase intention. It exists a marginal significant interaction effect
in the taste and the health expectation between the TLFL conditions and the product category.
In the case of a contrast error, the participants do not see the TLFL very well. In this case the
low contrast condition (spring roll and unhealthy TLFL / salad and healthy TLFL) must get a
comparable score as the control condition. This is the case with the spring roll on the health
expectation scale. That the control condition and the unhealthy TLFL on the spring roll have
nearly the same score on the health expectation can also have another reason. Another reason
can be that the spring roll control condition is seen as unhealthy as well. In all other cases the
low contrast condition was not identical with the control condition (see figure 5 page 23 and
figure 6 page 25). In the purchase intention it exists no interaction effect. Therefore, it will be
assumed that in this study no contrast error exists. However, in further research this problem
must be considered carefully.
A last limitation concerns the product selection. In this study a spring roll and a salad
packaging were used. In other study it can be worked with other products. The use of other
products may also lead to other results. Therefore, this study is not representative for all healthy
or unhealthy products. It only gives an indication.
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5.2 Conclusion
The goal of this study was to answer the following question: What impact has the TLFL in
combination with healthy or unhealthy food products and the general health interest on the taste
and health expectations, as well as on the purchase intention?
This study indicates that healthy products lead to a higher health expectation as
compared to unhealthy products. However, a product from the healthy product category leads
to a marginal lower taste expectation and also decreases the purchase intention in comparison
to a product from the unhealthy product category. Also, a healthy TLFL increases the health
expectation, but the higher health expectation has no influence on the taste expectation, as well
as on the purchase intention.
In addition, high GHI people expect healthy products to be tastier and this increases the
purchase intention in comparison to the low GHI people. In addition, the high GHI people
expect unhealthy products to be less tasty and are less willing to buy unhealthy products in
comparison with the low GHI people. However, the GHI has no influence on the health
expectation of products. The results also showed no interaction between the GHI and the TLFL
on the health and taste expectation, as well as the purchase intention.
In other words, the TLFL had a positive influence on the health expectation, but no
influence on the taste expectation and the purchase intention. Also the GHI does not moderate
the results of the TLFL on the taste and health expectation, as well as on the purchase intention.
In addition, the healthiness of the product category positively influenced the health expectation,
but influence marginal negatively the taste expectation and influenced negatively the purchase
intention. The GHI moderate the result of the product category. A high GHI leads to a more
positive taste expectation and purchase intention of the healthy product while a low GHI leads
to a more negative taste expectation a purchase intention of the health products. Furthermore, a
high GHI leads to a lower taste expectation and purchase intention of an unhealthy product
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while a low GHI leads to a positive taste expectation and purchase intention of the unhealthy
product.

6.1 Recommendations
Numerous studies have been conducted in the area of healthy food labels. Most of the study in
this area was related to the taste or health expectations of consumers. The results about these
two issues were very contradictory. Only a few studies were combining both issues. However,
it is very important to consider the relationship between the health and taste expectation. As
Roinen and Lähteemäki (1999) argued, these two factors were important predictors of liking
food and consuming it. Accordingly, this study combined the taste and the health expectation,
and closed the gap of previous studies. In addition, this study adds two additional variables.
First of all, this study showed that the variables GHI and the product category are two important
variables that have to be taken into account in this area of research. The variable GHI showed
that different groups of the society react differently on the healthiness of food products. In order
to not discriminate a particular societal, this variable must be taken into account in further
research. The results of this study helps to give a reason for the contradictory results of previous
studies and has an additive value to the existing literature. In addition, the results of this study
give new information to influence the discussion of the economy and the polity to introducing
the TLFL.
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Appendix D (Descriptive statistics)

Table 8.
Bonferroni health expectation distribution traffic light food label
Product
Salad

Spring rolls

TLFL (I)
Healthy TLFL

TLFL (J)
Control condition
Unhealthy TLFL
Control
Healthy TLFL
condition
Unhealthy TLFL
Unhealthy TLFL Healthy TLFL
Control condition
Healthy TLFL
Control condition
Unhealthy TLFL
Control
Healthy TLFL
condition
Unhealthy TLFL
Unhealthy TLFL Healthy TLFL
Control condition

(I-J)
0.283
0.755
-0.283
0.472
-0.755
-0.472
0.412
0.405
-0.412
-0.006
-0.405
0.006

SE
0.186
0.188
0.186
0.185
0.188
0.185
0.148
0.150
0.148
0.148
0.150
0.148

Sig
0.392
0.005
0.392
0.036
<0.005
0.036
0.019
0.024
0.019
1.000
0.024
1.000

Table 9.
Health expectation ANOVA Descriptive Statistics
Product
Salad

TLFL
Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

Spring rolls

Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

GHI
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total

M
4.830
4.652
4.748
4.432
4.492
4.464
4.040
3.946
3.992
4.444
4.356
4.400
3.156
3.000
3.084
2.728
2.621
2.672
2.944
2.423
2.678
2.948
2.998
2.808

SD
0.778
0.782
0.777
1.039
1.067
1.044
0.755
1.190
0.991
0.913
1.067
0.991
0.745
0.909
0.819
0.759
0.564
0.658
0.994
0.586
0.846
0.846
0.721
0.796

N
27
23
50
25
26
53
25
26
51
77
77
154
27
23
50
25
28
53
25
26
51
77
77
154
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Table 10.
Taste expectation ANOVA Descriptive Statistics
Product
Salad

TLFL
Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

Spring rolls

Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

GHI
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total

M
3.463
3.522
3.490
3.520
4.366
3.967
3.430
3.596
3.515
3.471
3.854
3.662
3.963
3.794
3.885
3.890
3.580
3.726
4.310
3.683
3.990
4.052
3.679
3.865

SD
1.284
1.175
1.223
1.275
1.566
1.485
1.178
1.490
1.335
1.231
1.467
1.364
0.985
0.943
0.960
1.125
1.037
1.080
1.232
1.350
1.319
1.115
1.116
1.128

N
27
23
50
25
26
53
25
26
51
77
77
154
27
23
50
25
28
53
25
26
51
77
77
154
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Table 11.
Purchase intention ANOVA Descriptive Statistics
Product
Salad

TLFL
Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

Spring rolls

Healthy TLFL

Control TLFL

Unhealthy
TLFL
Total

GHI
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total
Low
High
Total

M
3.148
3.326
3.230
3.100
3.857
3.500
3.050
3.202
3.128
3.101
3.477
3.289
3.861
3.620
3.750
4.080
3.402
3.722
4.030
3.731
3.878
3.987
3.578
3.783

SD
1.542
1.468
1.496
1.486
1.789
1.681
1.243
1.439
1.335
1.414
1.590
1.512
1.151
1.386
1.257
1.224
1.490
1.400
1.279
1.423
1.349
1.205
1.425
1.331

N
27
23
50
25
26
53
25
26
51
77
77
154
27
23
50
25
28
53
25
26
51
77
77
154
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