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Abstract
As the title suggests this research investigated the role of price notation on menu design. It
looked into the different aspects and importance of this menu design element and studied its
potential influence on guest satisfaction. This study can be seen as an extension of the
empirical research by Yang et al. (2009), combined with important findings of the studies by
Carmin and Norkus (1990) and Gueguen, et al. (2009). The aim of this research was to prove,
if the impact of difference in price notation on actual purchase behaviour was larger as a
results of taking monetary cues into account. As an immediate cause of a thorough literature
study the following research question and supporting hypothesis were formed:
RQ: How could the notation of pricing on restaurant menus influence guest satisfaction?
H 1: Menus that use written-word price notation in comparison to Arabic numerals
will lead to less ‘Attitude towards prices’.
H 2: Menus that use ‘monetary cues’ will lead to more ‘Attitude towards prices’
compared to menus without.
H 3: Less ‘Attitude towards prices’ leads to more ‘Satisfaction with purchase’.
H 4: ‘Venturesome consumption scale’ will lead to less ‘Attitude towards prices’.
For this research an experimental design was used. The quantitative results were collected
throughout an online survey. All respondents have been presented with a menu with the
same layout and dishes but with a different price notation. Results show no significance for
hypotheses one and two, due to this they were rejected. Hypothesis three cannot be rejected
or accepted due to the lack of meaning of the explaining model. The results demonstrate that
hypothesis four should be accepted. Moreover the results have shown that only small
differences within the different conditions, constructs and hypotheses were detectable.
It cannot be confirmed that there is a relation between notation of pricing and guest
satisfaction as suggested by the literature study. However it is still feasible that with a
different construct or a larger population with a separate distribution a provable effect
could be measured within a future study. The answer to if and how monetary cues on
restaurant menus influence guest satisfaction stays, unfortunately, unsolved. Future
research is required to discover these answers. The millennial generation who are
considered to be the ‘foodie’ generation where seen as an independent variable within the
theoretical framework because the literature suggested that they see food as a new status
symbol. This verified influential factor was not taken into account within earlier price
notation research and has shown to be a factor that needs to be taken seriously.
Due to the list of limitations however it would be wise to repeat the experiment.
Nevertheless it was possible to create a surplus value considering the existing literature.
Future research should include earlier explained limitations adjustments and a change of
experiment design. From a managerial aspect however there is no downside to changing
your price notation as every little bit of positive increase of attitude towards price helps
with the millennial generation ready to take over.
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1. Introduction
In 2014, Spence & Piqueras-Fiszman stated that more and more chefs are showing an
interest in scientific gastronomical food and dining beyond the scope of their basic
knowledge. The growing interest of these chefs triggered curious scientists to research the
principles of food pairing with use of The Flavour Network. An example of this research was
done by Ahn et al. in 2011 and was inspired by the online flavour database ‘Food Pairing’,
which is used by many chefs for their newfound scientific gastronomical food interest. Anh
et al’s research showed that a data-driven network analysis provides new insights in
different areas such as food science. Research conducted in this broad field of interest can be
summarized by the term ‘Gastrophysics’. Spence & Piqueras-Fiszman gave the following
interpretation of the term gastrophysics in their book The Perfect Meal: The Multisensory
Science of Food and Dining in 2014: ‘the name given to a range of tools, techniques and ways
of thinking about the diner’s response by means of assessing the impact of various factors –
that are both internal and external to the food and drink itself – on the multisensory dining
experience’. Other research conducted by Mourtisen & Risbo in 2013 stated that though
there are not many scientific publications about gastrophyics when translated to a scientific
approach of gastronomy, without losing characteristics of traditional cooking, it could lead
to new fundamental insights.
As gastrophysics is a broad theoretical concept, a limited focus needs to be applied. For this
research the limited focus will be on the menu design and its subliminal elements that could
influence a customers choice, expectations and appraisal. As the focus of this research is
menu design, the leading researcher in menu design A.H. Kelson’s description of the act of
handing over of a menu in a restaurant forms an important basis for the research. In 1994
A.H. Kelson described the abovementioned act as: ‘The ability to place an advertisement in
every customer’s hand before they part with their money’. Besides the menu being a
function of communicating the items the restaurant offers to the customers, it can nudge
diners towards targeted items (Antun and Gustafson, 2005). In 2012 Yang conducted
research stating: ‘Most menu designs focus on: ‘how to increase alertness on specific items
or categories’. Both Antun and Gustafson’s research in 2005 and Yang’s research in 2012
show a relationship between menu design and the diner’s choice. Furthermore the menu
gives diners an impression of the restaurants’ brand and personality (Ozdemir and Caliskan,
2014). From a more commercial view research demonstrates that changes on menu design
can significantly impact sales (Kwong, 2005). The possibilities of nudging and influencing
the customers’ overall perception through menu design makes menu design relevant
scientifically, socially and commercially.
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Now that the limited focus for the research has been established as the menu design and its
subliminal elements a more specific focus will be the importance of price notation on menus,
as decisions made by diners are based on the price of the different items shown on the menu
(Spence and Piqueras-Fiszman, 2014). Research on price notation conducted over the past
decade revealed interesting results on different specifics of price notation. For example
research conducted in 1982 by Kreul showed the importance of nine-ending prices versus
zero-ending prices and additional results demonstrated that presenting a nine-ending price
or a zero-ending price affects diners’ choice and that items just below a rounded number are
preferred (Schindler and Warren, 1988). Within different industry sectors interesting
discoveries have been made on price notation. For example, non price-conscious consumers
can be influenced by differences in price presentation in supermarkets (Miyazakai et al.,
2000). Aside from affects on decision-making, price notation influences the perceived
quality by guests. In fine dining restaurants the perceived quality was lower when menu
prices ended with nines versus when they ended with zeros thus leading to a higher quality
perception (Naipal and Parsa, 2001).
In order to understand the way price notation can influence guest satisfaction it is important
to break down price notation. Every price has a semantic meaning however the way this
semantic meaning is processed by the brain varies with the way the price is presented. This
variation in interpretation of the semantic meaning is described as salience. In 1982 Taylor
and Thompson described salience as: ‘the situation when a person’s attention is
disproportionately turned to one aspect of a situation over others’. The application of this
disproportionate turn of attention from one aspect to another onto price notation leads to
the term semantic salience. Semantic salience has two forms: Arabic numerals and writtenword. Analytics show that people process both forms equally (Dehaene and Akhavein, 1995),
however the semantic salience demonstrates different levels of attention, awareness and
attitude while the semantic meaning of the notation is the same (Kim and Kachersky, 2006).
Research describes that individuals are less likely to process calculations phonologically as
opposed to visually when a dilemma is shown in a way that facilitates visual processing
(Hitch, 1978). This hints at the opportunity to investigate the differences between the two
forms of semantic salience on menu design.
Table 1: Earlier experiments on price notation
Preliminary study on the relationship
between price and buying behaviour
in restaurants by Carmin and Norkus
1990
Casual dining restaurant
4122 samples
2 menus (different content)
Appetizers $2,00 -$5,00 /
entrees $5,00 - $12,75
Single item reduced / wider
spread of price range
Importance of information availability
about menu items
Suggestion of a relationship between
buying behaviour and psychological
price points

Empirical research on menu design
and price presentation by Yang, et al.
2009

Field study on nine-ending prices and
consumer behaviour by Gueguen, et
al. 2009

Upscale restaurant
201 samples
3 menus (identical content)
$xx,xx
XX
‘Twenty dollars’

Small restaurant
1271 participants
Evaluation of customers consumption
3 menus (identical content)
Target item $8,00
Target item $7,99
All items $X,99
Importance of left digit in price
perception
Congruent results compared to a
laboratory study

Large impact from operational factors
Importance of monetary cues
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Table 1 shows previous research on price notation. This paper can be seen as an extension of
empirical research on menu design and price presentation conducted by Yang, et al. in 2009.
This research led to the conclusion that operational factors have a large impact and that
monetary cues are also of much importance to menu design. Carmin and Norkus suggested a
relationship between buying behaviour and psychological price points in their preliminary
study between price and buying behaviour in restaurants in 1990. Gueguen et al.’s field
study in 2009 on nine-ending prices and consumer behaviour showed the importance of the
left digit in price perception. The afore- and abovementioned results and conclusions are
important to take into account for this research as price notation on restaurant menus can
influence diners on different levels while they are ‘ordinarily’ choosing a meal. As a result of
the earlier explained multiple ways of persuasion through price notation the following
question arose: ‘Could the price of a dish presented on the menu influence a customers
choice and lead to the ordering of a less preferred menu item’. Zellermayer, 1996, describes
a consumer’s dependence to evaluate if the immediate pleasure is worth its immediate pain
as the ‘pain of paying’. This reveals a possible link between the consciousness of costs and
the unintentional adjustment when choosing a dish on a menu. By including influential
aspects, as discussed by the various authors mentioned in this introduction, the following
research question was formed:

RQ: How could the notation of pricing on restaurant menus influence guest satisfaction?
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To reinforce the general research question it is important to address the specific price
formats and the possible link between ‘Attitude towards prices’ and ‘Satisfaction with
purchase’ through four supporting hypotheses:
H1: Menus that use written-word price notation in comparison to Arabic numerals will
lead to less ‘Attitude towards prices’.
H2: Menus that use ‘monetary cues’ will lead to more ‘Attitude towards prices’ compared
to menus without.
H3: Less ‘Attitude towards prices’ leads to more ‘Satisfaction with purchase’.
H4: ‘Venturesome consumption scale’ will lead to less ‘Attitude towards prices’.
The first hypothesis addresses the possible relation between semantic salience and ‘Attitude
towards prices’ based on the evidence that the way prices are presented affects the
processing and evaluation of the offer (Krishna et al., 2002). In this context semantic
salience does not refer to the actual value but to the variations in price communication
(Estelami, 2003). As a result of the experiment preformed by Yang et al. (2009) the
importance of monetary cues became comprehensible. The only price format without a
monetary cue resulted in greater consumer spending.
Hypothesis two addresses the possible behavioural impact of the ‘€’ symbol used on
restaurant menus. A simple reminder of the price could already activate the consumers’
price awareness, leading to prudent behaviour regarding their choice of an item from the
menu (Dehaene and Akhavein, 1995). These results suggest a relationship between the
consciousness of cost and guest satisfaction that will be answered by hypothesis three.
In hypothesis 4 ‘Venturesome consumption scale’ must be seen as an independent
influencing variable next to ‘Attitude towards prices’. ‘Venturesome consumption scale’ is
taken into account due to the millennial generation, born from 1980 onward, who are
considered to be the ‘foodie’ generation (UCI Trend Lab, 2014). This generation influences
the culinary landscape by longing new foods and flavours (Fromm & Katz, 2014). ‘A foodie is
somebody who thinks about food not just as biological sustenance, but also as a key part of
their identity, and lifestyle’ (Johnston & Baumann, 2014). Food is becoming the new status
symbol and research shows that 61% of respondents within the millennial generation prefer
having dinner in a new restaurant rather than buying a new pair of shoes (Bliss, 2014).
These findings suggest a relationship among ‘Venturesome consumption scale’ and ‘Attitude
towards prices’ that will be verified by hypothesis four. A summarized overview of the
directions of the hypotheses are shown in table 2.
Table 2: Summary expected outcome of hypotheses
H1: Menus that use written-word price notation in comparison to Arabic numerals will
lead to less ‘Attitude towards prices’.

Positive

H2: Menus that use ‘monetary cues’ will lead to more ‘Attitude towards prices’
compared to menus without.

Positive

H3: Less ‘Attitude towards prices’ leads to more ‘Satisfaction with purchase’.

Positive

H4: ‘Venturesome consumption scale’ will lead to less ‘Attitude towards prices’.

Positive
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The relationship between the research question and the abovementioned hypotheses is
visualized in Figure 1. As can be seen it is expected that the ‘Type of notation’ and the ‘Use of
the ‘€’ symbol’ influence ‘Satisfaction with purchase experience’ through ‘Attitude towards
prices’. An independent variable is ‘Venturesome consumption scale’ which is expected to
separately influence the ‘Attitude towards prices’. The arrow located on the outer side of the
framework displays the relationship of the research question with its two aspects; notation
of pricing and guest satisfaction. This research will clarify the impact on guest satisfaction
by price notation possibly influenced by the different hypotheses within the theoretical
framework.

Figure 1: Theoretical framework

9

2. Methods
This chapter describes how the quantitative results have been assembled. As a result of the
literature review based on earlier analyses an experimental design was chosen for this
research. The research question will be answered through several hypotheses with a direct
causal relationship. These combined results will answer the general research question.

2.1 Sample
Respondents have been approached through personal-, university-network and online tools
such as Linkedin, Facebook etc. The population can be distinguished by the following
characteristics: working population, aged 25 – 55 and no allergies. The aim of the sample
size was 150 respondents.

2.2 Pre-test
A pre-test was preformed to discover possible variation within the attractiveness of the
different menu items. The results of the 15 respondents that participated are shown in table
2. The following items: ‘Chicken leg filled with quinoa and Moroccan herbs’ and ‘Indian
spiced wild salmon’ have been revised due to the results. Replacement for these items can be
found in appendix 1.
Table 3: Results pre-test
#
1
2
3
4
5
6
7
8
9

Answer
Chicken leg filled with quinoa and Moroccan herbs
Pig cheeks braised on the BBQ
Skirt steak with Rooibos-tearub
Pasta vongole with seasonal herbs
Indian spiced wild salmon
Slow cooked codfish with anchovies-mayonnaise
Fresh puntarella, a subtle bitter forgotten vegetable, quiche
Tarte tatin of wild seasonal mushrooms
Fried courgette flowers with ricotta cheese
Total

Response
0
1
3
1
6
2
1
0
1
15

%
0%
7%
20%
7%
40%
13%
7%
0%
7%
100%
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2.3 Questionnaire
Before distribution the questionnaire has been tested to ensure validity and reliability. To
keep a sufficient attention span, the amount of time on average spent by the different
participants was aimed to be a maximum of fifteen minutes. The survey has been presented
online using the research and insight platform Qualtrics. The introduction of the survey
contained a description of the restaurant feeling to help respondents visualize and imagine
the right setting. Furthermore the type of payment and the occasion were explained. All
respondents have been randomly divided into four groups. All these groups have been
presented a menu with the same layout and dishes (see appendix 2) but with a different
price notation as shown in figure 2.

Menu A
Entrees
Soup
Hot
Cold

Menu B

Scripted
Scripted
Scripted

Entrees
Soup
Hot
Cold

Meat
Low
Middle
High

Scripted
Scripted
Scripted

Fish
Low
Middle
High

Menu C

€ Scripted
€ Scripted
€ Scripted

Entrees
Soup
Hot
Cold

Meat
Low
Middle
High

€ Scripted
€ Scripted
€ Scripted

Scripted
Scripted
Scripted

Fish
Low
Middle
High

Vegetarian
Low
Middle
High

Scripted
Scripted
Scripted

Vegetarian
Low
Middle
High

Desserts
Sweet
Savoury
Coffee or tea

Scripted
Scripted
Scripted

Desserts
Sweet
Savoury
Coffee or
tea

Menu D
xx,xx
xx,xx
xx,xx

Entrees
Soup
Hot
Cold

€ xx,xx
€ xx,xx
€ xx,xx

Meat
Low
Middle
High

xx,xx
xx,xx
xx,xx

Meat
Low
Middle
High

€ xx,xx
€ xx,xx
€ xx,xx

€ Scripted
€ Scripted
€ Scripted

Fish
Low
Middle
High

xx,xx
xx,xx
xx,xx

Fish
Low
Middle
High

€ xx,xx
€ xx,xx
€ xx,xx

€ Scripted
€ Scripted
€ Scripted

Vegetarian
Low
Middle
High

xx,xx
xx,xx
xx,xx

Vegetarian
Low
Middle
High

€ xx,xx
€ xx,xx
€ xx,xx

€ Scripted
€ Scripted
€ Scripted

Desserts
Sweet
Savoury
Coffee or
tea

xx,xx
xx,xx
xx,xx

Desserts
Sweet
Savoury
Coffee or
tea

€ xx,xx
€ xx,xx
€ xx,xx

Figure 2

Entrees and desserts only have the slightest price difference to maintain respondents focus
on the main course. Within the categories meat, fish and vegetarian there was a low-,
middle- and high-priced dish available. Participants have been asked to choose a threecourse meal. It is important to address decisions made according to menu prices. Zeroending prices have been used to communicate quality and assure reliability. Furthermore
written-words price notations with zero-endings ensured reliability of semantic salience.
Additionally the following demographic data has been requested: Gender, Age, Education,
Income and Current or former type of industry. The complete survey can be found in
appendix 3. All information provided by participants has been treated as highly confidential
and was collected anonymous.
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2.4 Data analysis
The first two hypotheses will be measured by using a factorial ANOVA. This analysis is
chosen to proof the differences between hypothesis one and two. These analyses will show a
possible difference between the different menu types presented according to ‘Attitude
towards prices’. Due to the fact that this only proves there could be a difference, further
posthoc tests will show possible differences within the different menu types. Within
Hypothesis one and two the following construct will be measured: Attitude toward prices, 7
point Likert Scale (Völckner, 2008). This construct contains the following items; The higher
the price of a menu item the more I get the feeling to do without some other menu items I
would like to order. / I perceive the price of a menu item in a negative role because it
indicates the amount of money that must be given up in order to obtain the menu item. /
Before picking a dish I consider the amount of money available for spending on other menu
items I would like to purchase. Furthermore the following two constructs will be measured:
Attractiveness, 7 point Likert Scale (Argo and Main, 2008). This construct contains the
following items; Attractive / Appealing / Good-looking. Fairness, 5 point Likert Scale (Haws
and Bearden, 2006). This construct contains the following items; Fair / Unreasonable /
Honest / Less fair / Unfair /Unacceptable / Questionable / Justified / Satisfactory /
Acceptable.
Hypothesis three and four will be measured by using a regression analysis. Within
hypothesis three ‘Satisfaction with purchase experience’ will be seen as the dependent
variable when ‘Attitude towards prices’ can be seen as the independent variable. Regression
needs to show whether there is a positive or negative impact on the relation between
‘Attitude towards prices’ and ‘Satisfaction with purchase’. In the context of hypothesis four,
‘Attitude towards prices’ needs to be considered as the dependant variable and
‘Venturesome consumption scale’ as the independent variable. Regression will show if there
is an outcome between the relation of ‘Venturesome consumption scale’ and ‘Attitude
towards prices’.
Within Hypothesis three and four the following constructs will be measured: Satisfaction
with Purchase Experience, 7 point Likert Scale (Maxham and Netemeyer, 2002). This
construct contains the following items; I am satisfied with my overall experience regarding
the presented menu. / As a whole, I am not satisfied with the presented restaurant menu. /
How satisfied are you with the overall quality of the presented menu. Venturesome
Consumption Scale, 7 point Likert Scale (Harris, 2008). This construct contains the following
items; When I eat out, I like to try the most unusual items the restaurant serves, even if I am
not sure I would like them. / I am the kind of person who would try any new dish once. /
When I go to a restaurant, I feel it is safer to order dishes I am familiar with. / I am cautious
in trying new/different menu items. / Even for an important date or dinner, I wouldn’t be
wary of trying a new or unfamiliar restaurant. / I would rather stick with a restaurant I
usually eat than try something I am not very sure of. / I never eat something I don’t know
about at the risk of making a mistake. / If I eat out, I will only eat at well-established
restaurants. / I enjoy taking chances in eating in unfamiliar restaurants just to get some
variety in my eating habits. / Trying out new dishes is an adventure, not a risk. / I like my
restaurants trips to be exciting.
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Table 4: Overview reliability analysis constructs
H1 & H2

Attitude towards prices

α = 0.623

H3

α = 0.881

H4

Satisfaction with purchase
experience
Venturesome consumption scale

Control

Attractiveness

α = 0.802

Fairness

α = 0.868

α = 0.778

Cronbach’s
Alpha (>0.7)
Cronbach’s
Alpha (>0.7)
Cronbach’s
Alpha (>0.7)
Cronbach’s
Alpha (>0.7)
Cronbach’s
Alpha (>0.7)
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3. Results
Table 5: General overview results
Recorded responses (117)

Menu A
37

Menu B
28

Menu C
33

Menu D
19

41%
59%

39%
61%

15%
85%

21%
79%

Age M (SD)
Education M (SD)

2.05 (1.246)
4.16 (0.834)

1.96 (1.261)
4 (0.720)

2.55 (1.523)
4 (1.000)

1,95 (1.224)
4.53 (0.612)

Attractiveness M (SD)
Attitude towards prices M (SD)
Fairness M (SD)
Satisfaction with purchase
experience M (SD)

4.91 (0.895)
3.63 (1.293)
3.71 (0.557)

4.86 (1.160)
3.36 (1.207)
3.66 (0.540)

4.55 (1.312)
3.31 (1.207)
3.52 (0.658)

5.05 (1.044)
3.25 (1.148)
3.73 (0.645)

4.84 (1.275)

4.96 (1.162)

4.11 (1.396)

4.92 (1.446)

Venturesome consumption scale

4.52 (0.903)

4.66 (0.643)

4.61 (0.731)

4.83 (1.039)

Gender

Male in %
Female in %

M (SD)

A factorial ANOVA was preformed to compare the effect of the type of notation on ‘Attitude
towards prices’ influenced by use of the ‘€’ symbol. The type of notation included two levels
(Scripted, Numeral) and use of the ‘€’ symbol included two levels (‘€’ symbol, no ‘€’ symbol).
This analysis was meant to verify the relevance of hypothesis one and two. To insure the
outcome of the factorial ANOVA, a number of assumptions were verified. The dependent
variable shows a normal distribution and all the data levels of measurement are met.
Levene’s test showed a significance of 0.949 and hereby homogeneity of variance is proven.
Furthermore all the scores were obtained from independent participants. With a significance
of 0.617 these hypotheses can be rejected.
A second factorial ANOVA was preformed to compare the effect of the type of notation on
‘Satisfaction with purchase experience’ influenced by use of the ‘€’ symbol. The type of
notation included two levels (Scripted, Numeral) and use of the ‘€’ symbol included two
levels (‘€’ symbol, no ‘€’ symbol). To insure the outcome of the factorial ANOVA, a number of
assumptions were verified. The dependent variable does not show a normal distribution and
all the data levels of measurement were met. Levene’s test showed a significance of 0.572
and hereby homogeneity of variance is proven. Furthermore all the scores were obtained
from independent participants. The corrected model was statistically significant with a .05
significance level. The main effect for the type of notation yielded an F ratio of F(1,113) =
2.389, p > .05, indicating that the effect for the type of notation was not significant, scripted
(M= 4.89, SD = 1.22) and numeral (M = 4.40, SD = 1.46). The main effect for use of the ‘€’
symbol yielded an F ratio of F(1,113) = 3.526, p > .05 indicating that the effect for the type of
notation was not significant, No ‘€’ symbol (M= 4.49, SD = 1.37 and ‘€’ symbol (M= 4.95, SD =
1.27). The interaction effect was not significant, F(1,113) = 1.89 p > 0.05. Due to the absence
of a normal distribution for the dependent variable of this factorial ANOVA these results
cannot be used.
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A linear regression was calculated to predict ‘Satisfaction with purchase’ based on ‘Attitude
towards prices’. To insure the outcome of the linear regression, a number of assumptions
were verified. Both the variables were measured at the continuous level and all the scores
were obtained from independent participants. The scatterplot of the dependent variable
against the independent variable does not show a linear relationship. Furthermore,
homoscedasticity is not proven and the residuals are not approximately normally
distributed. This analysis was meant to verify relevance of hypothesis three however this
hypothesis can’t be rejected or accepted due to the violation of the different assumptions.
A linear regression was calculated to predict ‘Attitude towards prices’ based on
‘Venturesome consumption scale’. To insure the outcome of the linear regression, a number
of assumptions were verified. Both the variables were measured at the continuous level and
all the scores were obtained from independent participants. The scatterplot of the
dependent variable against the independent variable does show a linear relationship.
Furthermore, homoscedasticity is proven and the residuals are approximately normally
distributed. A significant regression equation was found (F(1,115) = 5.481, p < 0.05), with an
R² of 0.045. Participants’ predicted ‘Attitude towards prices’ is equal to 4.88 + -0.32
(Venturesome consumption scale). Participants’ ‘Attitude towards prices’ decreased -0.32
for the ‘Venturesome consumption scale’. These results show that hypothesis four is hereby
accepted.

Table 6: Summary of hypotheses
H1: Menus that use written-word price notation in comparison to Arabic numerals will
lead to less ‘Attitude towards prices’.

Rejected

H2: Menus that use ‘monetary cues’ will lead to more ‘Attitude towards prices’
compared to menus without.

Rejected

H3: Less ‘Attitude towards prices’ leads to more ‘Satisfaction with purchase’.

No significance

H4: ‘Venturesome consumption scale’ will lead to less ‘Attitude towards prices’.

Accepted
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4. Discussion and Conclusion
4.1 Short summary of study
The purpose of this research was to prove if the impact of a difference in price notation on
the actual purchase behaviour was larger as a result of taking monetary cues into account.
This was aimed at solving the questions, which arose from the absence of separate
conditions for monetary cues in earlier research. The results of this experiment are an
extension on previous research on the price notation on menus by Yang, et al. (2009). In a
broader perspective the studies of Carmin and Norkus (1990) and Gueguen, et al. (2009)
also played a crucial role in this research. By combining important findings, such as the
impact from operational factors, the congruent results compared to a laboratory study and
the suggestion of a relationship between buying behaviour and psychological price points it
was possible to create a surplus value considering the existing literature.

4.2 Main findings
The different findings of this study will be discussed and evaluated within this paragraph.
Firstly the small differences between the means and standard deviations of the constructs
will be discussed. These show that the differences within price notation of the four
conditions are complex. Nevertheless some interesting results occurred considering the
highest mean scores within the range of the used constructs. For example, menu D with a
numeral price notation and monetary cue was rated highest on ‘Attractiveness’ and
‘Fairness’. Furthermore menu A with a scripted price notation was rated the highest on
‘Attitude towards prices’. This confirms the results show an interaction with price notation
through the different constructs, and is therefore an important first finding of this study.
With the largest part of respondents categorized as millennials, hypothesis four was
accepted. The results of the linear regression show that ‘Venturesome consumption scale’
will lead to less ‘Attitude towards prices’. With food becoming the new status symbol for this
generation price awareness becomes less essential when choosing a meal, which can be seen
as an interesting and expected result according to the literature study and theoretical
framework. However the results demonstrate that the effect is small and the adjusted R² is
even smaller. The explanation of this result can be found within the survey population.
Besides being millennials most of the respondents can be categorised as students. The
relative low and limited income of students could have caused this relatively small effect in
comparison to the literatures predictions.
The linear-regression explaining hypothesis three does not show significance. Without a
normal distribution it is not possible to predict possible influences from ‘Attitude towards
prices’ on ‘Satisfaction with purchase experience’.
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The factorial ANOVA clarifying hypotheses one and two does not show significance. Both
hypotheses can hereby be rejected. This is rather an interesting result because it proves that
the expected relationship between the type of notation and the use of the ‘€’ symbol
regarding ‘Attitude towards prices’ cannot be confirmed. This outcome goes against the
assumption made by Yang et al. (2009) and is therefore of great value. The cause of this
unforeseen finding could lie in the difference within the experimental design. An upscalecasual restaurant setting versus an online survey environment seems to have more influence
then expected.
With the abovementioned findings and in combination with the violated assumption of the
factorial ANOVA explaining the effect of price notation on ‘Satisfaction with purchase
experience’ not been normally distributed, it is difficult to answer the general research
question. Even with the model showing significance no claims can be made. A closer look at
the distribution of the variable ‘Satisfaction with purchase experience’ shows a division in
between the respondents that are satisfied and respondents that are not satisfied. Because
of the small population of 117 respondents it was not feasible to preform a separate
distribution for the observed groups within the division of ‘Satisfaction with purchase
experience’. This would compromise the reliability of the results.
Last but not least it is important to discuss the proposed theoretical framework. The
literature study suggested that the type of notation and the use of the ‘€’ symbol would
influence ‘Satisfaction with purchase experience’ throughout ‘Attitude towards prices’. This
was not supported by the obtained results of the study. The construct ‘Venturesome
consumption scale’ expected to influence ‘Attitude towards prices’ did show significant
results. Considering this aspect of the framework is seen as an independent variable in
combination with the limited effect that the results show, it cannot prove the use of the
theoretical framework for further research. Perhaps a more suitable construct for guest
satisfaction or a separate distribution within a larger population could lead to a possible
interesting link within a similar theoretical framework.

4.3 Theoretical and managerial implications
Considering the findings of this study there are several implications for the theoretical field.
This study extends the limited existing literature on menu design and more specifically on
price notation. It adds knowledge about the type of notation and the use of the ‘€’ symbol
and their effect on price perception. The methods used could furthermore inspire future
research. By publishing not always clearly cut-out or significant results important theories
can be tested and lead to new important findings. By combining the three earlier mentioned
studies, this extension of the earlier done empirical research on price presentation can be
seen as a next step in menu design research.
From a managerial aspect this study raises more questions then it answers. More research is
needed to come up with clear and practical advice regarding the effects of price notation on
guest satisfaction. However there is no downside to changing your price notation as every
little bit of positive increase of attitude towards price helps with the millennial generation
ready to take over.
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4.4 Limitations and suggestions for further research
With a sample size of 117 respondents in combination with a non-perfect distribution in
between the four conditions future similar research will be necessary. The respondent
population showed some limitations due to the fact that the larger part of the population
share the following characteristics; female, 25-34 and education level: University of applied
sciences. This could potentially affect the obtained results. For future research it is advised
to focus on a normal distribution among the population characteristics. After receiving
feedback from respondents it became clear that the menu design, as can be found in
appendix 2, was not visually available all the time. In combination with other factors such as
the time and place respondents completed the survey and whether or not they were able to
imagine themselves in the right setting suggest reconsideration of the experiment design.
Even after preforming a pre-test on the attractiveness on the different menu items,
participants reported having difficulties choosing from the menu. A simpler menu or a
specific menu theme could possibly be a solution for this shortcoming. Furthermore income
and industry were excluded as useful demographic information. The results of these factors
raise more questions then they answer and should therefore not be included in future
research. As can be seen in chapter 2 the Cronbach’s Alpha for ‘Attitude towards prices’ is
slightly below 0.7. Within this research there was decided this construct still had enough
explanatory value. Nonetheless this construct should be considered revising or thoroughly
tested before reused. A final, important limitation is the lack of significance within the linear
regression explaining hypothesis three and the factorial ANOVA analysing ‘Satisfaction with
purchase experience’. This was caused by the violation of the assumptions for the linear
regression and the non normal distribution of the ‘Satisfaction with purchase experience’
variable. A different construct for guest satisfaction or a separate distribution within a larger
population could insure a normal distribution instead of the division measured within this
research.
Looking at the modest differences within the results it became clear that all possible
influential factors need to be taken account in further research. When preforming further
research on the exact difference within menu design and specifically in guest satisfaction a
combination of this research and extra factors of influence, such as left digit price perception
should be the new standard. Due to the list of limitations however it would be wise to repeat
the experiment. Future research should include earlier explained limitations adjustments
and a change of experiment design. Earlier desk research showed congruent results in
between a field study and a laboratory study, although the small differences among the
results suggest future research to preform a field study.
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4.5 Conclusion
This study proposed to find out how and if the notation of pricing would influence guest
satisfaction. The assumption that the type of notation and the use of the ‘€’ symbol would
influence ‘Attitude towards prices’ and thereby also influence ‘Satisfaction with purchase
experience’ cannot be supported. This conflicts with the literature study and is thus
important to mention. Also it cannot be confirmed that there is a relationship between
notation of pricing and guest satisfaction as suggested by the literature study. However it is
still feasible that with a different construct or a larger population with a separate
distribution a provable effect could be measured within a future study. The answer to if and
how monetary cues on restaurant menus influence guest satisfaction stays, unfortunately,
unsolved. Future research is required to discover these answers. The millennial generation
who are considered to be the ‘foodie’ generation where seen as an independent variable
within the theoretical framework because the literature suggested that they see food as a
new status symbol. This verified influential factor was not taken into account within earlier
price notation research and has showed to be a factor that needs to be taken seriously, as
this generation will soon be a part of the working population. A positive outcome of this
study is furthermore that a lot of pitfalls in answering the research question in the future
became clear.
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6. Appendixes
Appendix 1: menu items
Entrees
Smoked beetroot soup with scallops
Steak tartar with homemade fermented vegetables
Goat cheese ravioli with spinach and mango

€6,50
€7,€8,-

Meat
Roasted spring chicken with Moroccan herbs
Pig cheeks braised on the BBQ
Skirt steak with Rooibos-tearub

€18,€20,€21,50

Fish
Pasta vongole with seasonal herbs
Indian spiced wild salmon with coriander flavoured herb salad
Slow cooked codfish with anchovies-mayonnaise

€17,50
€20,50
€21,-

Vegetarian
Fresh puntarella quiche (subtle bitter forgotten vegetable)
Tarte tatin of wild seasonal mushrooms
Fried courgette flowers with ricotta cheese

€17,€19,€20,50

Desserts
Lime and ginger crème brûlée
Platter of local cheese
Coffee or tea with homemade sweetmeats

€6,€7,€5,50
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Appendix 2: menu design
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Appendix 3: survey
Dear respondent,
First I would like to thank you for your time previous to completing this survey. This
questionnaire is part of an MSc thesis on consumer studies and will cost 15 minutes of your
time. All collected data will be anonymous and will be treated as highly confidential.
Imagine yourself in mid-range restaurant having dinner with friends. The restaurant can be
described as easy going. Employees distinguish themselves by their professional expertise and
thoughtfulness. The check will be presented individually
Footnote: If required, there is a Dutch translation of the menu available. It is shown when ‘nederlands’ is selected in the upper right
corner.

Randomly assigned menu A/B/C/D

Q1: Please pick a three-course meal from the menu.
Smoked beetroot soup with scallops
Steak tartare with homemade fermented vegetables
Goat cheese ravioli with spinach and mango
Roasted spring chicken with Moroccan herbs
Pig cheeks braised on the BBQ
Skirt steak with Rooibos-tearub
Pasta vongole with seasonal herbs
Indian spiced wild salmon with coriander flavoured herb
salad
Slow cooked codfish with anchovies-mayonnaise
Fresh puntarella quiche (subtle bitter forgotten
vegetable)
Tarte tatin of wild seasonal mushrooms
Fried courgette flowers with ricotta cheese
Lime and ginger crème brûlée
Platter of local cheese
Coffee or tea with homemade sweetmeats

Q2: Please rate the following statements regarding the presented menu.
Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Moderately
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Moderately
Agree

Strongly
Agree

- I find the menu items attractive.
- I consider the menu to be appealing.
- I deem the menu to be good-looking.
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Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Moderately
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Moderately
Agree

Strongly
Agree

- The higher the price of a menu item the
more I get the feeling I might skip some
other menu items I would like to order.
- I perceive the price of a menu item
negatively because it indicates the amount
of money that must be given up in order to
obtain the menu item.
- Before picking a dish I consider my
budget for this restaurant visit.
Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Strongly
Agree

- The menu appeared to be… Fair
- … Unreasonable
- … Honest
- … Less fair
- … Unfair
- ... Unacceptable
- ... Questionable
- … Justified
- … Satisfactory
- … Acceptable
Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Moderately
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Moderately
Agree

Strongly
Agree

- I am satisfied with my overall experience
regarding the presented menu.
- As a whole, I am not satisfied with the
presented menu.

Q3: Please rate the following statements regarding your eating habits.
Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Strongly
Agree

- I regularly visit restaurants to have dinner.

25

Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Moderately
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Moderately
Agree

Strongly
Agree

- When I eat out, I like to try the most
unusual items the restaurant serves, even
if I am not sure I would like them.
- I am the kind of person who would try
any new dish once.
- When I go to a restaurant, I feel it is safer
to order dishes I am familiar with.
- I am cautious in trying new/different
menu items
- Even for an important date or dinner, I
wouldn’t be wary of trying a new or
unfamiliar restaurant.
- I would rather stick with a restaurant I
usually eat than try someplace I am not
very sure of.
- I never eat something I am not familiar
with at the risk of making a mistake.
- If I eat out, I will only eat at wellestablished restaurants.
- I enjoy taking chances by eating in
unfamiliar restaurants just to get some
variety.
- Trying out new dishes is an adventure,
not a risk.
- I like my restaurants visits to be exciting.

Q4: Please answer the following questions regarding your demographic information.
What is your gender?
Male
Female
What is your age?
18-24
25-34
35-44
45-54
55-65
65+
What is your highest level of education?
None
High school
Community college
University of applied science
MSc
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Which is your approximate average income?
€0,- - €36.500
€36.500 – €73.000
€73.000 - €109.500
€109.500 or more
Prefer not to answer
Which of the following categories best describe your current or latest employment type
of industry?
Agriculture & Food
Chemistry
Creative industry
Energy
High-tech systems & materials
Life Sciences & Health
Logistics
Horticulture
Water

Q5: Please answer the following questions regarding the presented menu-items.
Please choose the best possible answer out of the choices listed below.
Strongly
Disagree

Disagree

Moderately
Disagree

Mildly
Disagree

Neutral

Mildly
Agree

Moderately
Agree

Agree

Strongly
Agree

- I thought it would be easy to
choose a menu-item when
asked.
- I was able to see at first
sight that some items were
different.
- In order to choose one
menu-item, it was not
necessary to make any
difficult trade-offs.
- It was tough to compare the
different menu-items being
offered.
- It was difficult for me to
make this choice.
- I concentrated a lot while
making this choice.
- I did not take the time to
fully evaluate all the options.
- It took much time/effort to
evaluate and compare the
alternatives in order to feel
comfortable with my menuitem choice.
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