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Abstract
One of the major concerns in contemporary society is obesity among children and young adults.
Recent literature has indicated that providing information alone is insufficient in changing one’s
behaviour and that environmental change may be necessary. In this paper, it is therefore investigated
what the impact of more healthy food offerings is on changing consumption behaviour for the better.
Through utilizing nudging techniques, a more healthy assortment was established in two similar school
canteens. The rate of change at which the implementation was executed differed among the
canteens. The assortment at one school was disruptively adjusted while the second school witnessed
an incrementally changing assortment. The results from surveying 810 students subject to the
disruptive condition suggested lower levels of satisfaction with the assortment and lower in-school
purchases of food and drinks. The 660 students subject to the incrementally changing canteen, on the
other hand, reported to increase their in-school purchases. Students in neither canteen perceived an
increase in healthiness of the assortment or a decrease in choice freedom. Support for the general
idea that incremental change with the application of nudging techniques would lead to higher
acceptance rates was thus found in the current study.
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Chapter 1: Introduction
One of the major concerns of present society is the expansion of overweight people and its increasing
prevalence (Hedley et al., 2004).This problem also applies on the Dutch population, where the healthy
food intake is considered to be insufficient. On average their diet contains too much energy, fats,
sugars and it lacks dietary fibres (Van Rossum et al., 2011; Livingstone, 2001). As a consequence of this
unhealthy diet, an increase in overweight adolescents and young adults was measured over the past
decades (Schönbeck et al., 2011). The overweight rates almost doubled between 1980 and 1997.
More recent measurements indicate that the overweight rates from 1997 are again doubled,
sometimes even tripled in 2009, and that these rates are still increasing. No clear conclusions could be
drawn about what develops this overweight or even obesity among children and young adults. At the
start of the obesity problem, the main focus of most research was on the biological and behavioural
characteristics of obesity. It is now known that overweight is a result of the imbalance in the amount
of energy intake and the energy expenditure (Garrow, 1995; Van Rossum et al., 2011). Since the
opportunity to eat and the offerings of food are increased as compared to the past (Livingstone,
2001), more recent studies are now also focusing on the influence of environmental factors.

1.1 School food environment
Consumption environment differs among individuals. However, there are also environmental
conditions which are alike across groups. The focus of current investigation is on the prevention of
becoming overweight or even obese. Preventive measures have to be implemented at an early stage
in life, which makes children and young adults the group of interest for this study. One environment
that this group have in common is the school environment. Consequently, their school food
environment is of influence on what they choose to consume during the day. It is found by Story et al.
(2009) that school canteens are often filled with nutrition-poor and calorie-dense food products, and
therefore increasing the intake of unhealthy food and decreasing the intake of fruit, vegetables and
key nutrients. Even when the young adults are influenced by the knowledge they have obtained by
their parents about making healthier food choices, the food offerings in the school canteen often lead
to poor dietary decision making (Bassett, Chapman, and Beagan, 2008). However, the school food
environment is not limited by the school canteens, the food environment around schools such as
supermarkets, snack bars and other fast-food and convenience stores may enhance the access to
unhealthy products as well (Day & Pearce, 2011). A study by Raghunathan et al. (2006) indicated an
effect between unhealthy and tasty and healthy and not tasty. There seem to be an unconscious
effect of calories amount on taste perception. This makes it even more difficult to present healthy
food products as the more attractive option.
A study by Story, Hayes and Kalina (1996) indicated that providing healthy food choice options would
have a positive effect on the diets of American schoolchildren. However, they also stated that it may
not have the intended effect on adolescents who have easy access to unhealthy foods in school snack
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bars, vending machines and the school canteens. After surveying 55 high schools, they concluded that
as long as there is a great amount of unhealthy food available, unhealthy eating behaviour will not be
changed. The emphasis within school food offerings should be placed on exposure and availability of
the healthy food options. Over the past twenty years more research on the topic of school food
environment and the health of adolescents have been performed. These studies support the general
idea that food consumption is increasing when the food is easily available or promoted in their
immediate environments, regardless of their level of hunger (Van Hook & Altman, 2012). NeumarkSztainer et al. (2005) for example found that high school students purchased food from vending
machines less often when there were fewer vending machines, said differently: when the food was
less easily available, food purchase decreased.

1.2 Current study
As mentioned earlier, the topic of interest in this study is adolescents and their school food
environment. The Dutch Nutrition Centre, a foundation located in the Netherlands where
independent information about healthy, safe and sustainable food can be found, recently initiated a
school canteen policy (part of Dutch Healthy School Program). This policy is aimed at tempting
students in making more healthy food choices when at school (Voedingscentrum, 2017). The policy
makes a distinction in two classifications: the silver canteen and the golden canteen. In the silver
school canteen, 60% of the food provided is a better choice option. In the golden school canteen, this
percentage is 80% (Voedingscentrum, 2017). Although the policy mainly focuses on the food offerings,
they also provide guidelines on how to present these healthy food options in and around the canteen.
The idea of the policy is to slightly push (nudge) the students into the more healthy food choice
direction, without taking away the choice for the unhealthy options. Moreover, by providing 80%
healthy food options towards 20% unhealthy, the status quo shifts and a change in behaviour may be
established.

1.3 The study aim
This study aims to increase understanding on how healthy nudging affects the attitudes and behaviour
of young adults in the school food environment. More specifically, this study will test the influence of
healthy nudging by comparing two school canteens which differed in the speed of change. Both
schools started with the baseline of a 60% Better Choice assortment during the first two months of
the study. After those two months, the first school canteen immediately implemented an 80% healthy
choice environment for the rest of the study. The other canteen implemented a 70% healthy choice
environment for the two months followed after the baseline and developed towards 80% in the last
six months. Insight in the potential contribution of healthy nudging in the school food environment
could provide schools with new and better ways to improve the healthy lifestyle of young adults.
Theoretically this study contributes to the understanding of the effects of changing consumption
behaviour on a subconscious level. The effects on the students’ attitudes and purchase behaviour of
2

healthier food offerings will be investigated. Where previous studies focused on investigating which
interventions would work best on a conscious level (Sidor, Chereches and Costea, 2017; SuarezBalcazar et al., 2007), this study considers stimulating healthy behaviour on a more subconscious level.
The formulated research objective of this study is thus: “To explore the potential of the incorporation
of healthy nudging in affecting eating behaviour among young adults in their school food
environment.”
The main research question that derived from the research objective is: Is changing the food
environment better when done disruptively or incrementally?
The following corresponding research (sub) questions were created:

 Are students in the incrementally changed condition more satisfied about the 80% Better Choice
assortment than students in the disruptively changed condition?

 Do students in the incrementally changed condition perceive more freedom of choice when offered
an 80% Better Choice assortment than students in the disruptively changed condition?

 Is it less likely for students in the incrementally changed condition to decrease their purchases from
the school’s purchase points when offered an 80% Better Choice assortment as compared to the
disruptively changed condition?

 Is it less likely for students in the incrementally changed condition to increase their purchases from
outlets outside school when offered an 80% Better Choice assortment as compared to the disruptively
changed condition?

 Do the students in both conditions perceive an 80% Better Choice assortment as more healthy
compared to a 60% Better Choice assortment?
This paper will start with a literature review on school canteen interventions and the concept of
healthy nudging, where after the method to implement this study’s nudging strategy will be
presented. The results of the questionnaire will be presented thereafter, followed by the discussion,
conclusion and limitations of the study.
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Chapter 2: Literature review
Children’s preferences for food are largely determined by their consumption patterns (Cooke, 2007).
Consumption patterns on their turn are strongly associated with the environment they consume their
foods, through experience and repeated exposure. Young adults spend a great amount of time at
school and therefore may consume most of their daily calories in this environment. Since people
develop most of their eating habits on a young age, it is important to break unhealthy eating habits in
an early stage in life. The school food environment is therefore an important place to implement
dietary interventions. Since adolescents spend a large amount of their time and young life in school,
their consumption patterns may change through the experience and repeated exposure in this direct
environment.

2.1 School canteen policies
Several studies have investigated the impact of changes in school food policy on the lunch
consumption of students. Cullen, Watson, Zakeri and Ralston (2006) collected lunch food records in a
period of two years. Where during the first year, the school food environment remained the same as
before, and in the second year, chips, sweetened beverages and candies were removed from the
snack bars and canteens, but were still available in vending machines. Their results did not indicate a
significant decrease in chips, sweetened beverage and candy consumption, since the sales shifted
from the snack bar to the vending machines. Stripping away the unhealthy options therefore only led
to a somewhat healthier eating pattern in the very direct environment of the snack bar, but not for
the entire school food environment. It is unknown what would have happened if the school
environment would have cut-off the entire option of buying chips and candy. It is possible that student
purchases would shift to other sources, like supermarkets.
Another study, by Suarez-Balcazar et al. (2007) conducted a pilot study implementing salad bar
wagons for two schools in Chicago. During the pilot study a difference was made in the
implementation methods of the initiative. One school only presented the salad wagons and served as
the comparison school, whereas the other school added nutritional education to it and served as the
target school. The goal of the evaluation was to see whether nutritional knowledge would affect
consumption choices. The results indeed indicated an effect of nutrition education on the increase of
fresh fruits and vegetable consumption. This finding is consistent with the expectation that combining
multiple influence strategies will lead to greater and more sustainable change of behaviour.
A third study, conducted in New Zealand among high school students, aimed on determining the
association between the school nutrition climate and students’ eating behaviours (Cvjetan, Utter,
Robinson & Denny, 2014). Over 9,000 students from 96 different schools participated and were
surveyed about their consumption pattern, age, sex, ethnicity and the school nutrition climate. The
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researchers found an effect between positive school nutrition climate and greater consumption of
fruits and vegetables. However, no new insights to what specific aspects of the school environment
influences the attitudes and eating practices of students were established.
Abovementioned studies all focused on changing behaviour by providing information on the conscious
level. Interventions based on restructuring the environment on a subconscious level, while freedom of
choice would remain, are believed to have higher impact on healthy choice as compared to
interventions that focus on the conscious level. These subconscious changes are called ‘nudges’ and
are effective in stimulating demand for socially desirable options and behaviours.

2.2 Nudging
Although most people value their life and their health, they tend to behave in adverse directions. This
can be explained by understanding that human behaviour is determined by two systems. The first is a
reflective and goal oriented system driven by our values and intentions. In changing behaviour, many
traditional approaches focused on the first system, by providing information about healthy eating and
the benefits that come along with it, or help them develop self-regulatory skills (Marteau, Ogilvie,
Roland, Suhrcke, & Kelly, 2011). These approaches however, deemed to be insufficient to establish a
change in food patterns. The second system is an automatic, affective system that requires hardly any
cognitive engagement and is therefore mostly driven by feelings. This system is also mostly triggered
by our environments (Marteau, et al., 2011). The first system is also said to be long-term oriented
whereas the second system is short-term oriented. In order to achieve the long-term goals, short-term
behaviour needs to correspond. However, these two systems often do not. Despite the wish of losing
weight, for example, people still buy that chocolate bar displayed by the cash desk, only because that
piece of chocolate fulfils the immediate need triggered by the environment. Since this behaviour
readily exists, it only needs to be changed towards an approach where altered environmental cues
lead to healthier behaviour. Nudging is such a tool that uses the automatic, affective system to trigger
behaviour.
2.2.1 Types of nudges
In summary, nudging is done in order to push consumers into a desired direction. Through the years,
various ways of doing so have been applied and deemed successful. In the literature a difference is
made between six types (Blumenthal-Barby & Burroughs, 2012; Wilson, Buckley, Buckley, &
Bogomolova, 2016). Firstly, there are priming nudges; these are subconscious cues that are changed
to nudge into a particular direction. With salience nudges examples that are vivid or personally
relevant to people are used to elicit desired reactions. With default nudges the desired option is made
the easiest one to obtain, where consumers tend to choose for in general. Incentive nudges are used
to either reinforce a positive choice, or to punish a negative one. Commitments and ego nudges are
promises that consumers make public and in order to feel good about themselves they tend to meet
5

these promises. And lastly, norms and messenger nudges uses consumers’ habits to compare
themselves to others. By using other people to establish a norm, consumers will tend to behave in a
comparable way (Blumenthal-Barby & Burroughs, 2012). For current investigation not all the types are
evenly suitable. However, some of them tend to influence one another. For this study a combination
of the priming nudge, the salience nudge, and the default nudge would suit well. Through
subconscious nudging the consumers into a desired direction and motivating them consciously to eat
healthy in order to stay healthy and making it harder to obtain unhealthy food items, changing the
canteen environment for the better might be established (Wilson et al., 2016).
2.2.2 Nudging applied in school environments
In current literature already several nudging theories have been investigated and applied on changing
canteen environments. One example of a successful study done on the effect of nudging on healthy
food choices was done by Thorndike et al., (2012) who used a colour-coded scheme to indicate food
items as healthy (green), semi-healthy (yellow) or unhealthy (red) on the basis of the nutrition
information provided on the product label. Additional to the colour-coded scheme, a choice
architecture intervention was implemented that improved the visibility and convenience of healthy
items. These two interventions combined led to increased sales of healthy items and decreased sales
of unhealthy items. Multiple studies (Bech-Larsen et al., 2001; Uraia, Lätheenmäki, 2003; Glanz, Basil,
Maibach, Goldberg, Snyder, 1998) found that taste and convenience of food are the most important
determinants for making food choice decisions. Convenience, however, is often related to fast food,
which is on their turn, often unhealthy. Therefore, Smith, Just, Wansink, Wallace & Chua (2011)
investigated the effect of convenience on healthy food choices by arranging healthier foods into more
convenient options than unhealthy foods. Arranging healthy food choices as the more convenient
options resulted in a 21% increase in healthy items purchased and a 38% decrease of unhealthy
consumption. This study indicates that convenience can change purchasing behaviour and
consumption of both healthy and unhealthy foods. This result is also supported by a study by Hanks,
Just, Smith and Wansink (2012) who arranged one of two lunch lines in a school canteen as the more
healthy and more convenient line as well. They indicated a sales increase of healthy food items by 18%
and a decrease of unhealthy food intake of 28%. Another study (van Kleef, Otten & van Trijp, 2012)
investigated the effect of availability and accessibility of healthy snacks on sales. By creating more
shelf space for healthy food items, the likelihood for choosing a healthy option increased. Sales were
affected by the position of the items. Snacks positioned on the top of the shelves (both healthy and
unhealthy items) were chosen more often than snacks positioned on the bottom. Nudging in this
study was based on providing more healthy food items, without limiting the unhealthy food options.
The results indicated that a large assortment of healthy items can influence consumers’ healthy snack
purchases positively.
Since nudging has proven to affect behaviour positively, this strategy is used in the approach of
healthy eating in this study. Other research (Story, Hayes and Kalina, 1996) indicates that if the rate
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change of the food environment is too fast, students will shift their purchase points to fast food
outside the school. Therefore this study will look into two approaches of changing school food
environment by either disruptive change or incremental change in food offerings. Moreover, this
study will not only focus on the food provided in the school canteen, but takes the vending machines,
cafeterias and supermarkets close to school into account as well.

2.3 Incremental vs. disruptive assortment change
Currently, little is known on the behavioural effects of consumers when subject to either incremental
or disruptive assortment change. However, research on attitudes towards change and new behaviour
has been investigated in other research areas e.g. business innovations and organizational change.
Already in 1952, Lewin presented a concept on decomposing change into a three-step process: (1)
unfreezing, (2) moving; and (3) freezing (Elrod & Tippett, 2002). These three steps represent one of
the earliest presented models on the process of change. In practice these three steps recognize the
need to discard old behaviour, present new behaviour and adopt this new behaviour. In reality, the
first step already leads to resistance to change. To minimize resistance to assortment changes, the
present study focuses on gradual changes of assortments. Through repetitively unfreezing ‘old’
behaviour and implementing small incremental changes, resistance to change should be minimized. In
addition, complementing this with nudging strategies may lead to a more acceptable way of shaping
new consumption behaviour. The combination of nudging interventions and their implementation in a
school food environment are rarely examined. Moreover, the comparison of incremental change
compared to disruptive change has not been researched on consumer behaviour. Therefore, this
study will focus on examining and comparing two implementation strategies on the level of
acceptance and the resistance to change.
The main interest for the study was to check whether there is a difference in how students perceive
the change in school environment when this change was incrementallee or disruptively implemented.
The following hypotheses were formulated in order to answer the main and sub questions of this
research:
Hypothesis 1: Compared to students who are exposed to a disruptively changed canteen, students
exposed to the incrementally changed canteen
a) Are more satisfied about the 80% Better Choice assortment.
b) Perceive to have more freedom in choice when offered an 80% Better Choice assortment.
c) Are less likely to decrease their purchases inside the school environment
d) Are less likely to increase their purchases outside the school environment
Hypothesis 2: An 80% Better Choice assortment is perceived as more healthy compared to a 60%
Better Choice assortment
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Chapter 3: Materials and Methods
The main interest for current study was to investigate whether gradually introduced nudges and
assortment changes in school canteens leads to better acceptance. Students’ opinions, attitudes and
behaviour were therefore examined.

3.1 Design
The study was conducted over a period of 10 months. Two intermediate vocational education (MBO in
Dutch) schools are included in this study. In collaboration with Cormet Catering, assortment changes
related to the healthiness of the foods and drinks are investigated and implemented in the two
canteens. This study is based on the new guidelines ‘Healthier Canteens’ where a difference is made in
the Silver (60% healthy) and Golden (80% healthy) canteen. The idea is not to remove unhealthy foods
from the canteens immediately, but replace them gradually by healthier alternatives. Both schools
started the study with a baseline of a 60% Better Choice assortment for a duration of two months. The
school located in Ede changed the canteen disruptively through immediately changing from 60% to an
80% Better Choice assortment after the baseline period. The school located in Velp gradually
increased the healthiness of the canteen by changing from 60% to a 70% Better Choice assortment in
the two months after the baseline, followed by an 80% Better Choice assortment in the final six
months of the study. Figure 1 visually presents the difference between disruptive and incremental
change.

Disruptive change

Incremental change

Figure 1: Visual representation of the two different implementation strategies: Disruptive vs.
Incremental.
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3.2 School Canteen Scan
The ‘School Canteen Scan’ is an audit tool developed by the Dutch Nutrition Centre. It is developed
with the purpose to calculate the ratio of healthy vs. unhealthy food items in schools. To determine
what food items belong to the ‘better choice’ the Dutch ‘Schijf van vijf’ serves as a basis. The ‘Schijf
van vijf’ exists out of five product categories, (1) fruits & vegetables, (2) unsaturated fats, (3) fish,
legumes & meat, (4) grains & potatoes and (5) low sugared beverages, and presents an indication of
what amount in each category should be consumed every day. To determine the proportion of healthy
menu items in each category, the canteen and vending machines will be analysed using this scan. This
scan gives the possibility to track every food category presented in the canteen. Every category is then
divided in subcategories based on several factors as for example type of sandwich, colour of the
bread, amount of sugar and fat in yoghurt, amount of fat and sugar in snacks, calorie amount, et
cetera. This scan is pre-programmed on which items in each category belong to the ‘better choice’.
When (re)arranging the canteen, the ratios between healthy and unhealthy offerings are important as
well. The general idea is not so much to offer more healthy food options, but more to offer the
healthy options to a higher extent. For example: If you would offer 12 oranges and 8 chocolate bars,
the canteen scan would present 66% of healthy choices. Would you offer 16 oranges and only 4
chocolate bars, the better choice would be 80%. In both examples there is one healthy and one
unhealthy option. However, the last example provides an 80% Better Choice. This indicates that the
facing and the ratio of offering the products is influencing the Better Choice assortment percentage.
When scanning the canteen with the use of the audit tool, all food items need to be counted by hand
and the numbers entered into the system for each individual product. In this way the entire offerings
in the canteen and in the vending machines are mapped. When the scan is completed, a percentage of
healthy/unhealthy food offerings is presented. The outcome is directly communicated to the
employees of Cormet Catering and provided from feedback. This scan was repeated monthly
throughout the study.

3.3 Questionnaire
In order to retrieve insights in the attitudes and (purchase) behaviour of the students towards the new
healthy school environment, questionnaires among students were conducted every 10 weeks at both
locations. Participation in this questionnaire was voluntarily and, if wished, anonymous. The
questionnaires had the purpose of providing insights to what extent food and drinks were bought at
school, outside of school (supermarkets, snack bars) or taken from home. By taking these
questionnaires repeatedly over a period of ten months, change in attitudes and behaviour towards the
school food environment was measured. The first interview moment was between 1 September and
10 November 2016, the second moment between 2 December and 12 January 2017, the third
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moment between 13 January and 11 March 2017 and the last moment was between 12 March and 31
May 2017.
The questionnaire existed of 29 questions of which 19 were related to study’s interest. Seven of those
questions were related to purchase frequency at different purchase points in and around school. The
other twelve questions were related to opinions and perceptions about the canteen in general or
about the assortment offered. Questions belonging to specific themes were tested on correlation
using Cronbach’s Alpha analysis. None of the questions indicated a relationship strong enough to
merge the questions. Eventually, based upon the hypotheses four topics were of greater interest and
analysed in chapter 4, namely: satisfaction about the canteen, perceived freedom of choice, purchase
points in and outside the school environment, and perceived healthiness of the canteens’
assortments. The topics were scored using a scale from 1 – 5. This scale did not follow the same
coding for every question, therefore a short description is given on how the topics of interest were
scored. Satisfaction, perceived freedom of choice and perceived healthiness were presented as a
statement and scored on a scale from 1 – 5 where 1 indicated ‘fully disagree’, 2: ‘disagree’, 3:
‘neutral’, 4: ‘agree’ and 5: ‘fully agree’. The questions related to purchase points in and outside the
school environment were measured on the indication of purchase frequency using a scale from 1 – 5
with the following corresponding indicators: 1: ‘once per month or less’, 2: ‘2-3 times per month’, 3:
‘once per week’, 4: ‘2-3 times per week’, and 5: ‘every day’. The full questionnaire can be found in
appendix 1.
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Chapter 4: Results
In this section we will elaborate on the results of this study. The section is divided into two parts. First
an overview is presented on the participants included in this study and the second part will contain
the analyses on the formulated hypotheses.

4.1 Participants
A total of 1533 participants entered the questionnaire and were either student (95.9%, n=1470) or
employee of the schools of interest. Since the subject of interest was on students, the employees
were removed from the dataset. The study was set out over three different locations, 12.2% (n=180)
of the participants were subjects of the Bovenbuurtweg Ede, 42.9% (n=630) of the participants were
subjects of the Reehorsterweg in Ede and 44.9% (n=660) were subjects of the location in Velp. After
period one, the first location was closed and students of that location were transferred to the other
location in Ede (Reehorsterweg). Since our interest in their attitudes remained of interest, these 180
respondents remained included in the study. The average age of the respondents was 18.55 years
(SD=2.45) and fell within the range of 15-50 years. Of these respondents 54.3% (n=798) was female.
An overview of the subjects’ further characteristics can be found in table 1.
Table : 1 Overview of subjects’ characteristics per location
Speed of change (location)
Disruptive (Ede)
Incremental(Velp)
Age in years
15-19
599
516
20-24
188
136
25-29
17
8
30+
6
0
Gender
Male
390
282
Female
420
378
Education
Trade,
225
169
Economics and
administration
Tourism
59
67
Media & ICT
244
121
Sport
10
2
Engineering and
1
0
Technology
Safety &
27
10
Defense
Care and
140
202
wellbeing
Law
16
14
Other
88
75

Total
1115
324
25
6
672
798
394

126
365
12
1
37
342
30
163

The participants were selected on willingness to participate on the four different interview moments,
participation was therefore voluntarily. It is possible that some participants entered the questionnaire
11

multiple times at different moments in time, but since the participation was anonymous this is not
taken into account when analysing the data. No compensation was in place, in some situations a small
snack was offered in return for filling in the questionnaire.
To check for differences in the groups across periods a Chi-square analysis was conducted indicating
the actual count and the expected count for gender. Table 2 gives a schematic presentation of the
variance for gender across the four periods. Table 2 indicates that the variance of gender is not equally
divided over the periods in time with χ2 (3, N=1470) = 51.51, p < .01. In period 1 and 4 more women
completed the survey where in periods 2 and 3 more men completed it.
Table 2: Distribution of male and female participants across periods
Gender

Male

Period 1

Period 2

Period 3

Period 4

Total

Count

121

191

235

125

672

Expected

163.7

165

193.8

149.5

672

% of total

33.8%

52.9%

55.4%

38.2%

45.7%

Count

237

170

189

202

798

Expected

194.3

196

130.2

177.5

798

% of total

66.2%

47.1%

44.6%

61.8%

54.3%

Count

358

361

424

327

1470

count
Female

count
Total

4.2 Analyses
In this section the five formulated hypotheses are investigated. Factorial Anova analyses are used to
approach these hypotheses. Through applying several L-matrices differences between the disruptive
and incremental conditions and differences between the 60% and 80% Better Choice assortment can
be detected.
4.2.1 Hypothesis 1a
In approaching hypothesis 1a; “Compared to students who are exposed to a disruptively changed
canteen, students exposed to the incrementally changed canteen are more satisfied about the 80%
Better Choice assortment”, the level of satisfaction across the two speeds of change and the four
periods in time are compared. A main effect for satisfaction across periods was measured with an F
ratio of F (3, 1462) = 4.526, p < .01, indicating a significant difference between the four periods. A
main affect for satisfaction across incremental and disruptive change was measured with an F ratio of
F (1, 1462) = 15.635, p < .01. This result indicates a significant mean difference between incremental
(M=2.97) and disruptive change (M = 3.15) on the level of satisfaction with the assortment. Since the
Anova only presents the means of the four periods across conditions it is not clear whether the
12

satisfaction rate across the students in the different conditions were changed positively or negatively
as a result of change in the canteen’s assortment. Therefore L-matrices were added to the Anova and
coded in a way that the effect could be explained by the change in assortment. Table 3 gives a
schematic representation of how the L-matrix was entered and tables 4 and 5 show how the Lmatrices were coded for the different conditions. The corresponding values of the means per period
per condition are presented in table 6.
Table 3: distribution of better choice per period.
Period 1

Period 2

Period 3

Period 4

Disruptive

60% better choice

80% better choice

80% better choice

80% better choice

Incremental

60% better choice

70% better choice

80% better choice

80% better choice

Table 4: coding of L-matrix 1: disruptive condition through periods
Period 1

Period 2

Period 3

Period 4

Disruptive

-1.5

0.5

0.5

0.5

Incremental

0

0

0

0

Table 5: coding of L-matrix 2: incremental condition through periods
Period 1

Period 2

Period 3

Period 4

Disruptive

0

0

0

0

Incremental

-1

0

0.5

0.5

Table 6: Mean values and standard deviations per period per condition on satisfaction.
Period 1

Period 2

Period 3

Period 4

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Disruptive

3.32

.85

3.24

.81

3.06

.83

2.98

.82

Incremental

2.86

.87

3.12

.98

2.93

.81

2.96

.99

A contrast estimate for the disruptive condition with the use of L-matrix 1 (table 4) was measured with
value -.346. The corresponding F-ratio was measured with F (1, 1462) = 10.81, p < .01. This outcome
indicates a significant change of satisfaction level across periods for the disruptive condition. In table 6
it is also shown that the satisfaction level decreases between period 1 and periods 2, 3 and 4,
indicating that the satisfaction level was significantly lower in the 80% better choice condition as
compared with the 60% better choice condition.
For the incremental condition, L-matrix 2 was used and measured a contrast estimate with a value of
.084. The corresponding F-ratio was measured as F (1, 1462) = .986, p = .321. No significant change of
satisfaction level across periods for the incremental condition was found. Satisfaction with the
canteen assortment is thus negatively affected by the Better Choice changes in the disruptive
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condition while no significant changes have been measured on satisfaction levels in the incremental
condition. Hypothesis 1a is thus supported and therefore accepted. A visual presentation on the
distribution of satisfaction across periods and conditions is depicted in figure 2.

Figure 2. Distribution of satisfaction throughout the four periods and speed of change.
4.2.2 Hypothesis 1b
For hypothesis 1b; “Compared to students who are exposed to a disruptively changed canteen,
students exposed to the incrementally changed canteen perceive to have more freedom in choice
when offered an 80% Better Choice assortment”, the level of perceived freedom of choice across the
two conditions for the four periods in time was compared. A significant main effect for choice
perception across periods was measured with an F ratio of F (1, 1462) = 4.85, p < .01. A main affect for
choice perception across incremental and disruptive change was measured with an F ratio of F (1,
1462) = 12.81, p < .01, indicating a significant difference between incremental (M=3.02) and disruptive
change (M = 3.20). Since we are again not interested in the means of the four periods, but in the
effect of assortment change on perceived freedom of choice across the conditions, L-matrix 1 and 2
are used here as well (see table 3, 4 and 5). Table 7 gives a schematic presentation of the means and
standard deviations across periods and conditions.
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Table 7: Mean values and standard deviations per period per condition on perceived choice freedom.
Period 1

Period 2

Period 3

Period 4

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Disruptive

3.28

.93

3.38

.83

3.06

1.03

3.06

.91

Incremental

3.08

.86

3.06

1.00

3.03

.89

2.91

.92

A contrast estimate for the disruptive condition with the use of L-matrix 1 (table 4) was measured with
value -.165. The corresponding F-ratio was measured with F (1, 1462) = 2.12, p = .146. This outcome
indicates no significant change of perceived choice freedom across periods for the disruptive
condition.
For the incremental condition L-matrix 2 (table 5) was used and measured a contrast estimate with
value -.106. The corresponding F-ratio was measured with F (1, 1462) = 1.36, p = .244. As with the
disruptive condition, no significant change of perceived choice freedom across periods was found for
the incremental condition either. Therefore, hypothesis 1b is not supported and thus rejected. The
distribution of the perceived freedom of choice throughout the periods is presented in figure 3.

Figure 3. Distribution of perceived freedom of choice throughout the four periods and speed of change.
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4.2.3 Hypothesis 1c
In order to approach hypothesis 1c; “Compared to students who are exposed to a disruptively
changed canteen, students exposed to the incrementally changed canteen are less likely to decrease
their purchases inside the school environment”, the effect of the better choice offerings through time
was analysed. Again, the L-matrices of tables 4 and 5 are used. For the interest of this hypothesis, two
different questions based upon where food en drinks are bought were added into the questionnaire. A
distinction was made between ‘At the school’s canteen’, and ‘from the school’s vending machines’.
The mean outcomes per period across condition and across purchase points are depicted in table 8.
Table 8: Mean values and standard deviations per period per condition per purchase point within the
school food environment.
Period 1

Period 2

Period 3

Period 4

Canteen

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Disruptive

2.77

1.32

2.85

1.26

2.52

1.36

2.38

1.22

Incremental

1.86

1.16

2.22

1.33

2.09

1.27

2.43

1.33

Disruptive

1.55

1.00

1.38

.79

1.35

.86

1.28

.74

Incremental

1.20

.55

1.34

.85

1.37

.81

1.38

.86

Vending machine

(1) School canteen: When adding L-matrix 1 for the disruptive condition, a contrast estimate was
measured with value -.282. The corresponding F-ratio was measured as F (1, 1462) = 3.24, p = .072.
This outcome indicates no significant change of reported items bought at the school canteen across
periods for the disruptive condition.
When adding L-matrix 2 for the incremental condition, a contrast estimate was measured with value
.406. The corresponding F-ratio was measured as F (1, 1462) = 10.40, p < .01. This outcome indicates a
significant change of reported items bought at the school canteen across periods for the incremental
condition.
(2) Vending machines: When adding L-matrix 1 for the disruptive condition, a contrast estimate was
measured with value -.315. The corresponding F-ratio was measured with F (1, 1462) = 9.82, p < .01.
This outcome indicates a significant decrease of reported items bought from vending machines across
periods for the disruptive condition.
When adding L-matrix 2 for the incremental condition, a contrast estimate was measured with was
with value .181. The corresponding F-ratio was measured with F (1, 1462) = 5.01, p = .025. This result
indicates a significant increase in reported items bought from vending machines across periods for the
incremental condition.
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Summarizing the outcomes of change in reported purchases at various outlets among students, it can
be stated that in the disruptive condition a significant decrease for the purchases at the school’s
vending machines was measured as a result of the change in canteen assortment. No significant
change was measured for reported purchases in the school’s canteen. However, in the incremental
condition a significant increase was measured for purchases at the school’s canteen and vending
machines in the 80% better choice assortment compared to the 60% better choice assortment. This
result supports hypothesis 1c and the hypothesis is therefore accepted. The distribution of the
purchase frequency inside school throughout the periods is presented in figure 4.

Figure 4. Distribution of purchases in school throughout the four periods and speed of change.
4.2.4 Hypothesis 1d
In approaching hypothesis 1d; “Compared to students who are exposed to a disruptively changed
canteen, students exposed to the incrementally changed canteen are less likely to increase their
purchases outside the school environment”, the effect of the better choice offerings through time was
analysed on purchases outside school. A distinction was made between purchases ‘at a snack bar close
to school’ and ‘from a supermarket close to school’. Both measured on the same scale as the
questions from hypothesis 1c. The mean outcomes per period across condition and across purchase
points are depicted in table 9.
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Table 9: Mean values and standard deviations per period per condition per purchase point outside the
school food environment.
Period 1

Period 2

Period 3

Period 4

Snack bar

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Disruptive

1.33

.83

1.28

.72

1.33

.81

1.32

.74

Incremental

1.46

.94

1.32

.74

1.49

.95

1.38

.77

Disruptive

1.88

1.15

1.92

1.08

2.14

1.30

2.02

1.19

Incremental

3.37

1.24

3.07

1.40

3.27

1.41

3.10

1.30

Supermarket

(1) Snack bar: When adding L-matrix 1 for the disruptive condition, a contrast estimate was measured
with value -.029. The corresponding F-ratio was measured with F (1, 1462) = .084, p = .772. The results
indicated no significant change in reported items bought at a snack bar nearby school in the disruptive
condition.
When adding L-matrix 2 for the incremental condition, a contrast estimate was measured with was
with value -.027. The corresponding F-ratio was measured with F (1, 1462) = .117, p = .732. No
significant change was thus found on reported items bought in a snack bar nearby school in the
incremental condition either.
(2) Supermarket: When adding L-matrix 1 for the disruptive condition, a contrast estimate was
measured with value .224. The corresponding F-ratio was measured with F (1, 1462) = 2.128, p = .145.
No significant change was found on reported items bought in a supermarket nearby school in the
disruptive condition.
When adding L-matrix 2 for the incremental condition, a contrast estimate was measured with value
-.178. The corresponding F-ratio was measured as F (1, 1462) = 2.083, p = .149. No significant change
was thus found on reported items bought in a supermarket nearby school in the incremental
condition. Since no significant differences were measured for purchases at snack bars and
supermarkets nearby school, hypothesis 1d is not supported and thus rejected. The distribution of the
purchase frequency outside school throughout the periods is presented in figure 5.
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Figure 5. Distribution of purchases outside school throughout the four periods and speed of change.
4.2.5 Hypothesis 2
A factorial Anova with an L-matrix was conducted to compare the level of perceived healthiness of the
canteens between periods 1 and 3 & 4. The coding of the L-matrix is presented in table 10 and the
corresponding mean scores and standard deviations of the output are depicted in table 11. In this
analysis, no difference in disruptive and incremental is taken into account as it is merely aimed at
comparing the perceived healthiness between a 60% and 80% better choice condition. The analysis
did not indicate a significant effect (p= .577) and hypothesis 2: “An 80% Better Choice assortment is
perceived as more healthy compared to a 60% Better Choice assortment” is therefore not supported
and thus rejected.
Table 10: coding of L-matrix 3
Period 1

Period 2

Period 3

Period 4

Disruptive

-.5

0

.25

.25

Incremental

-.5

0

.25

.25

Table 11: Mean values and standard deviations per period per condition on healthiness of canteen’s
assortment.
Period 1

Period 2

Period 3

Period 4

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Disruptive

3.13

.87

3.13

.78

2.97

.86

3.05

.72

Incremental

3.00

.71

3.06

.87

3.14

.74

2.97

.90
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In addition to the analysis on perceived healthiness of the canteen, a factorial Anova on the questions
whether participants actively tried to eat healthy or tried to avoid unhealthy food items was
conducted. This analysis was aimed at discovering a change of overall behaviour with regards to food
consumption between the periods. No significant result indicating a change in behaviour was found.
Figure 6 displays the distribution of the perceived healthiness throughout the periods.

Figure 6. Distribution of perceived canteen´s healthiness throughout the four periods.

20

Chapter 5: General discussion
The aim of this study was to increase the understanding of the relationship between a healthier school
food environment and the purchase intention of healthier food alternatives among students. Existing
research indicated that students’ obtained knowledge on making healthier food choices does not
necessarily lead to healthier decision making, as this is also influenced by the food offerings in their
direct environment (Bassett, Chapman, and Beagan, 2008). It can therefore be argued that knowledge
alone is not enough to change behaviour for the better, and that change of environment may also be
necessary in changing one’s behaviour. In the current study, the effects of changing a school food
environment on the opinions of students and on their perceived behaviour were investigated.
In order to transform a baseline canteen into a golden one, the food and drink assortment of the
canteen would have to be adapted from 60% better choice options to 80%. However, with change
often comes resistance (Elrod & Tippett, 2002). In order to minimize resistance to change, the concept
of nudging was implemented in this study as a means to change behaviour partly on a subconscious
level. The nudging techniques would thus subconsciously impact the consumption pattern of students.
The objective of adopting nudging techniques into the study was therefore to increase healthy choices
by students without having them feel as if they are forced to make these choices.
Two similar school canteens were investigated, differing on the rate of change of the school food
environment. Nudging techniques were applied in both canteens as to minimize resistance to change
of the school food and drink assortment. The difference in the rate of change allowed for a
comparison of the acceptance levels of the changed environments among students. Acceptance of the
school food environment is conveyed through differences in satisfaction, buying intention, perceived
healthiness and perceived choice of freedom of the canteens offerings.
It could be argued that students in general would be dissatisfied with a more healthy school canteen
assortment. After all, taking away tasty but less healthy alternatives from the assortment is bound to
lead to resistance. The current study confirms this prediction. Students subject to the canteen in
which the assortment was disruptively changed to an 80% Better Choice condition were significantly
less satisfied with the assortment of the canteen as compared to satisfaction with the earlier
condition. The change in assortment was thus not accepted by students as an improvement. Students
subject to the incremental condition on the other hand, did not indicate a significant change in
satisfaction from 60% to 80% Better Choice assortment. In other words, students subject to this
condition were not found to be either more or less satisfied with the healthier assortment.
Based on this finding, it could be stated that less resistance to change will be conveyed by students
when incremental changes are implemented in the school canteen assortment. If the aim of
stakeholders is to change the eating and drinking behaviour of students, implementing small and
subtle adaptations would be more easily accepted by the subjects. This is in line with findings by Elrod
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& Tippett (2002), which suggest that change comes with resistance and that this effect is enhanced by
higher rates of change. Alternatively, it could be argued that nudging techniques are more effectively
implemented if changes are applied at an incremental pace. When high rates of change are used,
subjects become aware of the changes and are left dissatisfied. Nudging techniques can thus be
regarded as unsuccessful in such conditions.
However, the results of the current study indicate no significant change in the perception of choice
freedom from the baseline to the 80% Better Choice condition, neither in the disruptively nor in the
incrementally changed canteen. Nudging can have the aim of introducing a change quietly as to
ensure subjects are not affected by prior knowledge. When it is performed correctly, the perception
of choice freedom should thus not change due to a change in environment (van Kleef, Otten & van
Trijp, 2012). In other words, participants should have the same opinion on choice freedom both
before and after the change in environment. In this study, that is exactly the case and the nudging
techniques can therefore be regarded as successful based on the stable outcomes of perceived choice
freedom. In fact, in neither school a significant change in perceived healthiness was measured,
indicating that the transformation into a more healthy school food environment came unnoticed. The
developing dissatisfaction of students subject to the disruptively changed canteen can thus not be
attributed to a failed application of nudging techniques.
Additionally, this research attempted to discover what the effect of changing the assortment could be
on the consumption pattern of students. This issue could namely be of vital importance to parties
involved in both the school and its catering as changing the assortment could influence attractiveness
and profitability of the canteen. As described earlier, the students subject to a disruptively changing
canteen are less satisfied with its offerings than they were with the baseline assortment. This has had
an implication on their consumption pattern in the school environment. The results namely suggest
that these students have decreased their use of school vending machines, which were also subject to
a change in assortment. Their reported consumption in both the canteen and outlets outside the
school environment has not significantly changed. The implications of these students’ dissatisfaction
have thus primarily expressed themselves in the use of school vending machines.
Students subject to the incrementally changed assortment were not found to carry significantly
different levels of satisfaction in the 80% Better Choice situation as compared to the baseline canteen.
These students also did not increase their consumption of food and drinks outside of the school
environment. However, the reported levels of consumption inside the school environment
significantly increased. Both the consumption of products in the school canteen as the consumption
from vending machines grew significantly in the 80% Better Choice condition. Thus, when
implementing a more healthy school canteen assortment at a low rate of change, the consumption of
food and drinks within the school environment can actually be increased. This will not only improve
the healthiness of student consumption, it can also lead to higher turnovers for either the school or
the party exploiting the school canteen and its vending machines.
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Chapter 6: Conclusion
This study set out to investigate the potential of the incorporation of healthy nudging in affecting
eating behaviour among young adults in their school food environment. Based on findings in existing
literature on resistance to change, the main interest within the research objective was on whether
differences in perception among students would exist when the change of environment was either
incremental or disruptive. This led to the main research question: Is changing the food environment
better when done disruptively, incrementally or does it not make a difference?
Through the use of two similar school canteens, a one-on-one comparison of methods could be made.
Both canteens changed their assortment according to the 80% Better Choice framework but differed
in the rate of change by which the adjustment was made. By monitoring the opinions of students
regarding the school food environment through four periods in time, the changes were tracked. In the
end, the aim of this investigation was to improve healthy consumption behaviour by students and to
determine the most effective method of improving such behaviour through nudging.
The results of this study have made a clear case for the implementation of incremental adjustments of
assortment in order to achieve these goals. When imposing major modifications to the food and drink
assortment, satisfaction levels regarding the canteen decline and subjects appear to decrease their
purchases in school. This is in stark contrast with the results obtained from the incrementally changed
canteen. Students reported that the demand for food and drink products in the incrementally
adjusted canteen has increased over the course of the study. The objective of improving healthy
consumption behaviour among students was thus fulfilled in the latter case.
In answering the main research question, differences in results on the items of interest between the
incremental condition and the disruptive condition should be compared. The outcome of this
comparison suggests that, in line with existing literature (Elrod & Tippett, 2002), incremental changes
lead to lower levels of resistance than disruptive changes. Improving the fitness of adolescents is
difficult when there is no shortage of unhealthy foods around them. Focusing on the exposure and
availability of healthy food options may assist in this objective, but only if students retain the idea of
having enough choice. The current study has demonstrated that this can be accomplished by
incrementally improving the assortment of food and drink products in school canteens.
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Chapter 7: Limitations and suggestions for further research
In this section the limitations that may have influenced the current investigation will be discussed. The
first limitation of this research is that the investigated locations were not identical. The school food
environment differed among locations in terms of e.g. the size of the canteens. The populations in the
different locations differed in some respects as well, which could have an impact on the results.
Therefore, it could be argued that participants’ perceptions were affected differently across locations.
For future research it is proposed that more than two locations are used when conducting a
comparative study.
A second limitation to the study was that participation was voluntarily. Therefore, subjects were not
mandatory to participate in every period. As a result, differences between participants in the various
periods exist on e.g. gender. However, since the sample size was rather large, differences between
subjects should be reduced to a minimum. For future research we propose to use a heterogeneous
group of people and to make them subject to all the conditions of interest. In this way differences
between subjects can exist, which is preferable since humans are heterogeneous, and at the same
time differences between subjects per location is reduced to a minimum. In addition, equal sample
sizes for each location and condition can be established.
A third limitation of the current research is the way in which these healthy food items were added to
the existing offerings in the canteen. Current design measured the 80% better offerings by counting
the number of products offered, which could easily be manipulated by presenting for example 40
healthy apples, 40 healthy oranges, 10 unhealthy pizza slices and 10 unhealthy chocolate bars. The
ratio healthy/unhealthy is then regarded as 80/20, even though there are just as much unhealthy
items as healthy items offered. Since our design measured the healthiness in percentages of what
was offered and did not take into account the actual amount of healthy items, the perception of
healthiness might have been compromised. A suggestion for future research could therefore be to
change the actual offerings towards an 80% healthy choice environment, instead of presenting the
products as an 80% better choice in amount of products offered.
In addition to this study, a suggestion for future research might be a quantitative study which takes
into account the effect of a healthier canteen on turnover and profit of the canteen’s caterer. Such
hard figures could make it easier to convince counter parties to develop their assortment to a
healthier one.
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Appendices
Appendix 1: Questionnaire
Vragenlijstnummer

Periode waarin deelnemer vragenlijst heeft ingevuld
periode 1 (baseline tot en met 10 november 2016)
periode 2 (december 2016 t/m 12 januari 2017)
periode 3 (13 januari 2017 t/m 11 maart 2017
periode 4 (12 maart t/m mei 2017)
Geef aan wie je bent:
Leerling / student
Medewerker
Geef aan op welke locatie je een opleiding volgt of werkzaam bent:
Bovenbuurtweg 7 te Ede
Reehorsterweg 80 te Ede
Gruttostraat 10 te Velp|
Hoeveel dagen van de week ben je aanwezig op die locatie?
1 dag
2 dagen
3 dagen
4 dagen
5 dagen
Klik aan waar je je lunch, dranken en snacks vandaan haalt.
Volledig op school gekocht (in
kantine of uit automaten)

Gedeeltelijk op school gekocht
(in kantine of uit automaten)

Volledig van thuis meegenomen
of ergens anders gekocht

Mijn lunch (zoals brood, soep,
kroket, melk)
Mijn dranken (zoals koffie, thee
en frisdrank)
Mijn snacks (zoals koek, fruit,
snoep, chips)
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Klik aan hoe vaak je iets te eten of drinken koopt om direct te gebruiken als je op school bent.
1 keer per maand
of minder

2 tot 3 keer per
maand

1 keer per week

2 tot 3 keer per
week

elke dag

mee eens

helemaal mee
eens

mee eens

helemaal mee
eens

in de kantine van je locatie
Uit de automaten van je locatie
In een snackbar dichtbij school
In een supermarkt dichtbij
school
Wat vind je van het assortiment in deze kantine?
Het assortiment....
helemaal mee
oneens

mee oneens

neutraal

... is aantrekkelijk
... geeft veel keuze
... is gezond
... is betaalbaar
... is van goede kwaliteit
... is vers
Geef aan of je het eens bent met de volgende stellingen over de kantine van je locatie.
helemaal mee
oneens

mee oneens

neutraal

De service in deze kantine is
goed
Ik ben tevreden over deze
kantine
In deze kantine kan je gezond
eten
Ik voel me vrij om te kiezen wat
ik lekker vind
Mijn keuze wordt sterk
beïnvloed door hoe het
assortiment en de kantine eruit
ziet
Als ik op school ben probeer ik
ongezond eten te vermijden
In de kantine denk ik na over
hoe gezond het eten en drinken
is
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Wat is je geslacht?
Man
Vrouw
Wat is je leeftijd in jaren?

Welke opleiding volg je (indien je student bent)?
Handel, Economie & Administratie
Horeca, Toerisme, Recreatie & Wellness
Media & ICT, Beeld & Geluid
Sport
Techniek & Technologie
Veiligheid & Defensie
Zorg & Welzijn
Anders, namelijk...
Als je verder nog opmerkingen hebt voor de onderzoekers, schrijf ze dan hieronder:

Hartelijk dank voor je deelname aan het onderzoek!
Klik op het pijltje rechts om de vragenlijst in te sturen.
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