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Abstract
Objective: To examine the effectiveness of pricing strategies and promotion signs to 
stimulate healthier food purchases. 

Methods: A randomized controlled factorial design with three levels of price reduction 
(10%; 25%; and 50%) and three types of signs (‘special offer’, ‘healthy choice’ and 
‘special offer & healthy choice’) on healthy foods was used. N=109 participants 
completed the experiment by conducting a typical shop for their household for one 
week at a web-based supermarket. Data were collected in the Netherlands in 2010 
and analyzed using analysis of covariance. 

Results: Participants receiving a 50% price discount purchased more healthy foods 
for their household for one week than the 10% discount (+8.7 items; 95%CI=3.8-
13.6) and the 25% discount group (+7.7 items; 95%CI=2.74-12.6). However, the 
proportion of healthy foods was not significantly higher; participants purchased the 
healthy foods in addition to other items. There were no significant differences in food 
purchases between conditions with the different promotion signs and there was no 
significant interaction between the effects of the signs and the discounts.  

Conclusion: Price discounts were effective in stimulating the number of healthy food 
items purchased. This effect was not influenced by displaying signs promoting the 
healthiness or special offer of the products or a combination of both. The effects of 
promotion strategies need however more careful examination in different settings. 
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Introduction
In the quest for improving dietary behaviours, there is increasing recognition that 
alongside interventions focused on individual behaviour change, interventions in the 
food environment may be required 1, 2. In many parts of the world supermarkets 
are a dominant element of the food environment and are therefore an appropriate 
intervention setting 3, 4. 

Insights from consumer psychology have revealed that consumer choices are mostly 
not rational, but unconscious and heavily influenced by environmental factors such as 
supermarket cues 5. These unconscious decision processes can however be influenced 
by changing these cues 5, 6. Components known from the marketing mix (product, 
place, price or promotion) could serve as such primers 7. This study will examine 
to what extent two of these components (price and promotion) could be used to 
stimulate healthier food purchases. 

Manipulations of consumer food prices are frequently cited as a potentially effective tool 
in changing peoples’ dietary behaviour 8, 9. One rationale for this idea is that monetary 
interventions have previously been successful in decreasing purchases of alcohol and 
tobacco 10. Furthermore, price manipulations are used widely as an incentive to buy 
certain products 11-13. Within the literature, different types of monetary incentives are 
considered. An example is increasing taxes of unhealthier foods such as sugar sweetened 
beverages 14, snack foods 15 or fatty or high-caloric foods 16-18. In fact, the Danish 
government recently introduced a tax on saturated fats to halt the obesity epidemic. 
Another example is making healthier foods more attractive by lowering their prices 19-

21. While there is a growing body of evidence on the effects of food pricing strategies, 
a recent review revealed that only four randomized controlled trials conducted in 
the supermarket have been published so far 22. One of these trials is the large New 
Zealand SHOP study which found significant effects on healthy food purchases when 
these were 12.5% discounted, however the authors emphasized that further research 
is needed to determine how the effects of price changes could be enlarged 23. Also, in 
two experimental studies in a web-based supermarket 24, 25 it was found that discounts 
are effective in stimulating the purchase of healthier products. Nevertheless, it was also 
found that higher discounts were related to an increase in calorie purchases 25, 26. 

Besides pricing, it is also interesting to study price promotion effects. Normally, when 
products are discounted, retailers draw peoples’ attention to this by using signs or 
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advertisements. This extra effort seems important since it was found that people tend 
to remember prices badly and are dependent on cues to update their expectations 
about relative prices and future product availability 27. Also, people have the tendency 
to buy products because they are on sale 28. Furthermore, price changes alone might 
not improve dietary habits because consumers have difficulty in understanding the 
health effects of food 29 and do not recognize their diet as being unfavourable 30. 
Also, it was found that consumers are interested in information telling them about 
the healthiness as well as the special offer of a product 31. Nevertheless, there are also 
indications that that health messages may be counteractive because people link health 
with a bad taste 32. 

In conclusion, there is relatively little evidence on the effects of pricing and promotion 
strategies to stimulate healthier food choices. Also it is unclear whether highlighting 
that a product is on sale, is healthy or is both will lead to different effects. Therefore, 
this study was designed to examine the combined effects of both strategies on food 
and calorie purchases in a web-based supermarket. The promotion entails both 

Figure 9.1 Impression of the web-based supermarket and the used promotion signs
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health as well as sales. This study focused on consumers with a relatively low socio-
economic status (SES) since the burden of diet-related disease is largest in this group 
and financial barriers in adopting a healthy diet are most prevalent there 31, 33, 34. 
It is hypothesized that the most favourable nutrient purchases will be found when 
combining the greatest discount on healthier foods with a sign explaining that the 
item is healthy plus on discount 35. 

Methods

The 3-D web-based supermarket
A unique three-dimensional (3-D) web-based supermarket (Figure 9.1) was used to 
study the pricing and promotion strategies. The main features of the application are 
described below; further information can be found elsewhere 36.

A key feature of the web-based supermarket is that it is designed to mimic a real-life 
supermarket. This was done by using a branch of the Dutch market leader chain as a 
model and creating a computerized version to its example. The web-based supermarket 
contains actual shelves and photographs of genuine products were used to compose 
product images. Prices were made available through shelf labelling and were based 
on the prices of the two Dutch market leaders. The assortment in the web-based 
supermarket was chosen to be representative for a regular supermarket assortment. 
For the product selection we used data provided by one of the key Dutch supermarket 
specialist journals (Distrifood) and information from the market leader’s website. 
This website used 38 categories to segregate their product assortment 37. Within each 
product category, a sample representing around 10% of the regular assortment was 
selected by choosing popular and frequently consumed products. No specific brands 
were included. In total, the web-based supermarket contained 512 different food 
products (Table 9.1). Compared to prior studies 26 our supermarket model can be 
considered good representative for a regular supermarket setting. 

Study design
A randomized controlled trial with a three levels of price reduction on healthy 
foods x three types of signs placed on healthy foods factorial design was conducted. 
Participants were randomly assigned to one of nine conditions by using the Random 
Number Generator in Excel by three research assistants who were blinded with regard 
to the contents of each condition. The discount levels were chosen in line with previous 
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Table 9.1 Number of healthy food products within the 38 food categories in the web-based supermarket a

Food Category Total products (n) Healthy products (n)
1 Potatoes and potato products 10 7
2 Fruits 10 10
3 Vegetables 41 41
4 Ready to eat meals 19 4
5 Meat/ Fish/ Poultry* 29 13
6 Meat products* 18 4
7 Salads (e.g., crab salad, egg salad, etc.) 8 3
8 Appetizers/ snacks 6 1
9 Cheese 19 3
10 Dairy drinks (e.g., milk, yoghurt drink, etc.)* 15 8
11 Desserts* 21 4
12 (Whipped) cream 5 -
13 Butter 6 2
14 Eggs 2 -
15 Bread* 15 6
16 Pastry 14 4
17 Snacks/ refreshments 12 3
18 Frozen snacks 10 -
19 Ice (cream) 8 1
20 Frozen pastry 2 -
21 Coffee 7 -
22 Evaporated milk/ sugar/ sweeteners 9 2
23 Baking products 13 4
24 Sweet sandwich fillings* 10 3
25 Breakfast products 13 6
26 Pasta/ Rice/ Noodles* 12 4
27 Mixes for sauces 12 1
28 Seasonings 9 1
29 Herbs and spices 10 -
30 Oils/ Sauces and pickles 26 9
31 Soups 12 2
32 Canned foods (excluding fruits and vegetables) 10 3
33 Beverages (excluding soda) 6 3
34 Soda* 24 14
35 Alcoholic beverages 19 -
36 Candy 14 3
37 Chocolate 20 -
38 Crisps/ nuts/ toast 16 3

Total 512 172 (33.6%)

a Healthy products are defined following the Choices front-of-pack nutrition label criteria which are 
based on the international WHO recommendations regarding saturated fat, trans fat, sodium, and 
added sugar 38

* These products were selected for within category analysis
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studies 9, 24, 26 and were set at 10%; 25%; and 50% discount respectively. The promotion 
signs were: ‘special offer’, ‘healthy choice’ and ‘special offer & healthy choice’ (Figure 
9.1). The types of signs were chosen to segregate the effects of pointing out that a 
product was either on sale, healthy, or both. The signs were placed noticeably next to 
the healthier products in the web-based supermarket (Figure 9.1). Unfortunately, it 
was unfeasible to include a condition without a sign or without any discounts. Healthy 
products were defined following the Choices front-of-pack nutrition label criteria 
which are based on the international WHO recommendations regarding saturated 
fat, trans fat, sodium, and added sugar 38. 

Participants and recruitment
A sample size was determined using delta-values as effect size. Delta values are denoted 
by the difference between the smallest and the largest mean, in units of the within-cell 
standard deviation.  Values of delta = .25, .75 and ≥ 1.25 correspond to small, medium 
and large effect sizes correspondingly 39. For our study it was determined that a sample 
size of n = 108 would be adequate to demonstrate an effect size of .50 (level of 
significance .05, power >.90, fixed effects, equal sizes in all treatment cells assumed). 

The study was conducted in the Netherlands. Participants were recruited through 
newspapers and people could sign up for a broader range of web-based supermarket 
studies. In total, n=658 people signed up by email or telephone (Figure 9.2).  After 
signing up, participants were sent a short electronic questionnaire for checking their 
eligibility. Because Dutch people are generally hesitant in providing their income, 
low SES consumers were selected based on education level (maximum completed 
medium secondary vocational education) and employment status (being unemployed). 
Additionally, inclusion criteria were: age eighteen years or older, speaking the Dutch 
language, and running an own household. By these criteria, n=222 participants were 
excluded and n=9 declined to participate. From the remaining participants, n=154 
were randomized into this study; the others were randomized into other experiments. 
Participants were not aware of the research aims and were blinded with regard to 
assignment of the research conditions. The study procedures were in accordance with 
the standards of the responsible institutional medical ethical committee. 

Procedure
Participants were sent the web-based supermarket software on a USB-devise, written 
instructions and a personal log-in code by post. In the web-based supermarket, 
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participants were asked to complete a typical shop for their household for one week. 
The shopping procedure was virtual and participants did not receive their groceries 
for real. Participants received a specific budget for shopping. This budget was based 
on data of the Dutch National Institute of Budget Education and was limited in 
order to force price sensitive choices. After their log in, participants were able to move 
with a shopping cart between the shelves in the web-based supermarket and purchase 
products by using their mouse. All groceries were collected in the participants’ grocery 
cart and appeared on a list. This list also showed the total amount of money spent 
and could be used to remove products. Also, participants could obtain nutritional 
information about each product. When finished shopping, participants moved to 
the cash desk and, if the budget was not exceeded, they were directed to concluding 
questionnaires. All data were stored and send to our server automatically. 

Measures
Main outcome measures were: healthy and unhealthy food items (number and 
proportion); fruit and vegetables (gram); and calories (kcal). All outcomes were 
measured per household per week. As secondary outcome measure we calculated the 

Figure 9.2 CONSORT flow diagram
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proportion of healthier products purchases within specific product categories (Table 
9.1). In addition, some background variables were measured (Table 9.2). Finally, 
participants were asked to complete several questionnaires after shopping. The first 
questionnaire included questions from the seven “price perception construct scale 
items” 40, which was included because consumers have very heterogeneous attention 
and  reaction to prices. The second questionnaire included the twelve item self-
report index of habit strength 41. The third included eleven questions concerning the 
quality of the web-based supermarket software. The final questionnaire measured 
participant’s notice of prices in the web-based supermarket using four questions. 
Moreover, participants were asked about their notice of the promotion signs and 
were requested to identify the sign they had seen during shopping. Except for the 
questions on the signs, answers were all measured on a 7-point Likert Scale, and total 
scores were calculated from summing up the individual items. A final measure was 
the budget participants could spend in the web-based supermarket. This number was 
dichotomized (below mean vs. above mean) for further analysis. 

Statistical analyses
All outcome measures were tested for an adequately normal distribution. Second, it 
was analyzed whether participants understood the web-based supermarket program 
and were able to recall the promotion signs. Following, differences in mean values 
of the main outcome measures were analysed using a crude ANOVA model. Next, 
differences between conditions were tested using two-way factorial ANCOVA, where 
factor 1 indicated the level of discount and level 2 the promotion sign. Analysis 
were conducted by including standard factors (e.g., sex, education level, income, 
working status, purchasing budget in the Virtual Supermarket (low/high) and grocery 
responsibility) and theoretically expected strong predictors of the outcomes (e.g., score 
on price perception, habit strength, appreciation of the web-based supermarket and 
notice of prices) in the model. These covariates were included because they explained 
a major part of the error variance and increased the power of the model. For each 
outcome measure it was then tested whether the interaction between the level of 
discount and promotion sign was significant, whereby the level of significance was 
set at .10. Non-significant interaction terms were then removed from the model. For 
significant interaction terms we planned to present the results separately for every 
discount and promotion sign combination. Analyses were conducted using SPSS 
statistical software (version 17.00, SPSS Inc, Chicago, IL).
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Results

Participant characteristics
N=117 participants completed the experiment (76%). Non-responders were compared 
with the final sample on household size, education level, working status and age; no 
significant differences were found. Following, participants who stated being barely 
responsible for groceries (n=3) and/or with a low appreciation score of the web-
based supermarket (n=5) were excluded. A low appreciation score was set on the fifth 
percentile, which included participants with a score of 42 or lower (score range = 32-77; 
mean=59, SD=8.6). The final study sample included n=109 participants (Figure 9.2 and 
9.3). There were no significant differences in participant characteristics between the 
nine conditions (Table 9.2). Sensitivity analysis on all 117 participants resulted in 
similar outcomes as the results outlined below. 

Figure 9.3 Outline of the experimental design
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Table 9.2 Participant Characteristics
Total n = 109
n (%)

p a

Sex Female 93 (85.3) .69
Age 18 – 31 18 (16.5) .15

32 – 46 56 (51.4)

47 – 61 27 (24.8)

62 + 8 (7.3)

Grocery Totally responsible 68 (62.4) .18

Responsibility Largely responsible 24 (22.0)

Partly responsible 17 (15.6)

Education level Low (primary/ lower secondary) 38 (34.9) .30

Medium (higher secondary/ 
intermediate vocational

58 (53.2)

High (higher vocational/ university 13 (11.9)

Employment status Employed 38 (34.9) .38

Other 71 (65.1)

Household income Low (0 – 2000) 32 (29.4) .09

(€ gross monthly) b Medium (2000 – 3000) 38 (34.9)

High (3000+) 39 (35.8)

Mean (SD)

Household size 2.92 (1.43) .14

Price perception c 67.93 (9.43) .73

Habit score d. 49.50 (8.3) .74

Appreciation score 60.23 (7.37) .13

web-based supermarket e.

Attention to prices in 
web-based supermarket f.

18.3 (5.3) .82

Budget in web-based 
supermarket

70.63 (23.19) .09

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a Indicates the p-value for chi2 tests and ANOVA analysis comparing the nine research conditions 
b The standard gross monthly income in the Netherlands (2010) was € 2,508 56

c. Measured by fifteen items (7-point Likert scale) from the seven “price perception construct scale 
items” (Lichtenstein et al., 1993) 

d. Measured by twelve items (7-point Likert scale) self-report index of habit strength (Verplanken et 
al., 2003)

e. Measured by eleven items (7-point Likert scale) on the web-based supermarket software 
f. Measured by four items concerning attention to prices in the web-based supermarket (7-point Likert 

scale)
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Understanding of the web-based supermarket and attention to placed signs
94% Of the participants scored ≥5 (scale 1–7) on comprehension of the software. 
Furthermore, 93% indicated that their experimental purchases aligned with their 
regular groceries (score ≥5). Next, 95% reported to have noticed the signs in the 
web-based supermarket. When testing this further, it was found that in the ‘special 
offer’ condition 83%; in the ‘healthy choice’ condition 85%; and in the ‘special offer 
& healthy choice’ condition 58% identified the sign correctly. 

Differences in food purchases

Crude analyses
Table 9.3 describes the major outcomes for each research condition. Participants 
who received higher discounts purchased more healthy foods: 22.8 in the 10% 
discount condition; 23.0 in the 25% discount condition; and 32.1 in the 50% discount 
condition (p =.000 for trend). Nevertheless, participants receiving higher discounts 
also purchased a higher total number of items (p=.006) and more calories (p=.06). No 
significant effects of the signs were found. 

Table 9.3 Purchased amounts of (un)healthier food items and calories within the nine research 
conditions – results of crude ANOVA analyses 
Item Type of 

sign
Special offer Healthy choice Special offer & 

healthy choice
Total per 
discount 

p

Discount 
level

mean SD mean SD mean SD mean SD

Healthy 10% 21.9 5.6 27.1 7.3 20.9 7.9 22.8 7.3 .00***

Food 25% 23.8 8.7 22.1 9.7 22.7 9.8 23.0 9.0
items (n) 50% 32.5 9.1 34.9 16.6 28.3 13.2 32.1 13.4
Total per 
sign(p=.28)

26.1 9.0 29.3 13.7 23.8 10.6 - -

Unhealthy 10% 21.3 9.8 27.3 9.0 26.5 10.9 25.0 10.1 .48
food items 25%  27.0 9.7 30.4 14.6 23.1 6.0 26.9 10.5
(n) 50% 25.8 13.5 28.8 13.4 30.2 11.3 28.2 12.7
Total per 
sign(p=.31)

24.9 11.1 28.8 12.4 26.9 10.2 - -

Total 10% 43.3 11.3 54.4 10.9 47.3 14.3 47.8 12.9 <.01**

products 25% 50.8 12.9 52.6 13.5 45.8 11.5 49.9 12.6
(n) 50% 58.2 18.9 63.7 26.2 58.4 20.1 60.4 21.9
Total per 
sign(p=.22)

51.0 15.5 58.2 20.1 50.6 16.4 - -
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Total 10% 34,404 8,809 41,000 9,840 39,229 13,337 38,064 11,183 .06‡

Calories 25% 42,126 12,946 44,174 15,063 37,028 12,838 41,295 13,380
(kcal) 50% 46,879 19,845 47,275 22,751 47,114 20,202 47,098 20,202
Total per 
sign(p=.76)

41,354 15,116 44,718 17,732 41,307 15,479

Healthy 10%  13.4 2.9 18.9 6.7 13.7 5.5 14.9 5.5 .00***

food items 25% 14.8 5.0 15.4 7.5 14.6 7.0 14.9 6.1
exl. (n) a 50% 22.1 8.5 22.1 12.2 18.8 9.5 21.1 10.1
Total per 
sign(p=.27)

16.8 6.9 19.4 9.9 15.6 7.5 - -

% Healthy 10%  52.7 13.3 50.0 10.3 44.5 13.2 48.6 12.8 .13
food items 25% 47.4 14.0 43.7 17.6 48.5 12.3 46.7 14.3

50% 58.0 12.2 54.3 13.4 47.0 15.9 53.3 14.2
Total per 
sign(p=.17)

Total 52.4 13.6 50.2 14.2 46.3 13.7 - -

% unhealthy 10% 47.3 13.3 50.0 10.3 55.5 13.2 51.4 12.8 .13
food items 25% 52.6 14.0 56.3 17.6 51.5 13.3 53.3 14.3

50% 42.0 12.2 45.7 13.4 53.0 13.7 46.7 14.2
Total per 
sign(p=.17)

47.6 13.6 49.8 14.2 53.7 13.7 - -

% healthy 10% 32.1 6.8 34.8 11.1 29.0 8.3 31.5 8.7 .21
food items 25% 29.4 7.4 30.7 14.1 30.6 9.2 30.1 9.8
exl. a 50% 38.4 8.9 33.3 10.6 31.2 10.4 34.3 10.2
Total per 
sign(p=.36)

33.1 8.5 33.0 11.5 30.1 9.0 - -

Vegetables 10% 3,611 1,684 3,026 1,162 3,060 1,523 3,235 1,483 .00***

(gram) 25% 3,593 2,317 2,601 1,516 3,253 1,239 3,230 1,866
50% 4,172 1,264 5,093 1,579 3,755 1,773 4,392 1,613

Total per 
sign(p=.52)

3,786 1,814 3,850 1,832 3,340 1,537 - -

Fruit (gram) 10% 1,667 1,213 2,275 787 1,698 982 1,832 1,028 .33
25% 2,640 1,735 1,722 1,417 2,472 1,593 2,344 1,615
50% 2,077 1,266 2,798 2,456 2,396 1,710 2,443 1,926

Total per 
sign(p=.94)

2,165 1,457 2,362 1,924 2,124 1,421 - -

% of budget 10% 92.8 11.3 86.5 17.3 90.1 14.2 90.1 14.0 .29
spent 25% 93.3 8.4 90.9 15.1 81.1 13.7 89.3 12.7

50% 92.3 7.2 80.2 27.0 80.2 15.3 84.2 19.4
Total per 
sign(p=.04*)

92.8 8.8 84.8 21.7 84.5 14.8 - -

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a Healthy excl. means number of healthy products excluding fruits and vegetables
‡ Borderline significant at p = .06
* Significant at p<.05
** Significant at p<.01
*** Significant at p<.001
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Interaction effects of discount x sign
Next, differences between the nine conditions were analyzed using two-way factorial 
ANCOVA. First, the interaction between level of discount and type of sign was 
tested. Results showed that there were no significant interactions for all outcome 
measures. This means that the effects of the discounts were irrespective of the type 
of sign and vice versa. Interaction terms were therefore removed from the model, 
and results of the ANCOVA will be presented at level of discount and type of sign 
separately and not for the interaction between those two. 

Two-way ANCOVA: Effects of the discounts
Also in the corrected model it was found that participants in 50% discount condition 
purchased significantly more healthy food items compared to the 10% and 25% 
discount condition (Table 9.4a). Differences were 8.7 (p=.001) and 7.7 (p=.003) 
items respectively. Furthermore, participants in the 50% discount condition purchased 
significantly more vegetables. Nevertheless, the proportion of healthy foods was not 
higher in these conditions. Also, the highest discount condition purchased 8,451 kcal 
more than the 10% discount condition (p=.014). Looking within the eight major food 
categories, the proportion of healthier products purchased due to higher discounts 
was only significantly higher in the meat products and dairy drinks category (Table 
Appendix 9.1a). 
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Table 9.4a. Effects of varying price discount levels on food purchases in the web-based supermarket – 
Results of two-way ANCOVA analyses a

Discount Level 1 = 10% Level 2 = 25% Level 3 = 50%

Ref. 
level

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

N 1 - - - .83 -3.87 5.54 2.62 -1.80 7.03

Unhealthy 3 -2.62 -7.03 1.80 -1.78 -6.24 2.67 - - -

N Healthy 1 - - - 1.01 -4.22 6.23 8.70** 3.79 13.60

3 -8.70** -13.60 -3.79 -7.69** -12.64 -2.74 - - -

Total items 1 - - - 1.84 -5.47 9.15 11.32** 4.45 18.18

3 -11.32** -1.18 -4.45 -9.47** -16.40 -2.55 - - -

Total 1 - - - 2,975 -4,133 10,082 8,451* 1,778 15,123

Calories 3 -8,451* -15,123 -1,778 -5,476 -12,209 1,256

N healthy 1 - - - .86 -2.91 4.64 6.04** 2.50 9.58

excl. b 3 -6.04** -9.58 -2.50 -5.18** -8.75 -1.60 - - -

% Healthy 1 - - - -.03 -6.63 6.57 4.79 -1.41 10.99

3 -4.79 -10.99 1.41 -4.82 -11.07 1.44 - - -

% Healthy 1 - - - .18 -4.64 5.00 3.28 -1.24 7.80

excl. b 3 -3.28 -7.80 1.24 -3.10 -7.67 1.46 - - -

Vegetables 1 - - - 7.4 -871 886 1,063* 238 1,887

(gram) 3 -1,063* -1,887 -238 -1,055* -1,887 -223 - - -

Fruit 1 - - - 418 -393 1,228 422 -338 1,183

(gram) 3 -422 -1,183 338 -4.6 -772 763 - - -

% budget 1 - - - -2.38 -10.16 5.40 -7.99* -15.29 -.68

spent 3 7.99* .68 15.29 5.61 -1.76 12.98 - - -

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a. Results of two-way ANCOVA adjusted for sex, education, income, working status, purchasing 

budget in web-based supermarket (low/high), grocery responsibility, price perception, habit strength, 
appreciation of web-based supermarket and notice of prices

b. Healthy excl. means number of healthy products excluding fruits and vegetables
* significant at p <.05
** significant at p<.01
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Two-way ANCOVA: Effects of the signs
There were no statistically significant differences in healthy or unhealthy food 
purchases between the promotion sign conditions (Table 9.4b). Also, no differences 
were observed within the eight major food categories (Table Appendix 9.1b).

Table 9.4b. Effects of different promotion signs in the web-based supermarket – Results of two-way 
ANCOVA analyses a.

Type of Sign Special offer Healthy choice Special offer & Healthy choice

Ref. 
level

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

N 1 - - - -.84 -5.38 3.71 -1.61 -6.08 2.86

Unhealthy 3 1.61 -2.86 6.08 .78 -3.80 5.35 - - -

N Healthy 1 - - - .98 -4.07 6.03 -3.70 -8.67 1.26

3 3.70 -1.26 8.67 4.68 -.40 9.76 - - -

Total items 1 - - - .14 -6.92 7.21 -5.31 -12.26 1.63

3 5.31 -1.63 12.26 5.46 -1.65 12.57 - - -

Total 1 - - - -2,755 -9,625 4,116 -4,748 -11,502 2,007

Calories 3 4,748 -2,007 11,502 1,993 -4,921 8,906 - - -

N healthy 1 - - - .87 -2.77 4.52 -2.28 -5.87 1.30

excl. b 3 2.28 -1.30 5.87 3.15 -.52 6.82 - - -

% Healthy 1 - - - 1.20 -5.18 7.58 -2.89 -9.16 3.39

3 2.89 -3.39 9.16 4.09 -2.34 10.51 - - -

% Healthy 1 - - - 1.40 -3.26 6.05 -1.75 -6.33 2.83

excl. b 3 1.75 -2.83 6.33 3.15 -1.54 7.83 - - -

Vegetables 1 - - - -108 -957 741 -556 -1,391 279

(gram) 3 556 -279 1,391 448 -407 1,302 - - -

Fruit 1 - - - 238 -546 1,021 -6.5 -778 764

(gram) 3 6.5 -764 778 244 -544 1,033 - - -

% budget 1 - - - -5.81 -13.33 1.71 -5.60 -12.99 1.79

spent 3 5.60 -1.79 12.99 -.22 -7.78 7.35 - - -

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a. Results of two-way ANCOVA adjusted for sex, education, income, working status, purchasing 

budget in web-based supermarket (low/high), grocery responsibility, price perception, habit strength, 
appreciation of web-based supermarket and notice of prices

b. Healthy excl. means number of healthy products excluding fruits and vegetables
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Discussion
This study examined the effects on food purchases of two strategies from the marketing 
mix: pricing and promotion. Results indicate that price discounts on healthier 
products are effective in stimulating the purchase of these products, where higher 
price discounts (50%) are most effective. However, participants receiving the highest 
discount also purchased more items in total, meaning that the proportion of healthier 
foods did not change significantly. Moreover, higher discounts were associated with 
higher calorie purchases. Remarkably, there were no significant differences in the 
effects of the promotion signs; participants purchased similar products when a 
‘special offer’, ‘healthy choice’ or ‘special offer & healthy choice’ promotion sign was 
displayed alongside healthier foods.  Moreover, the effects of the price discounts were 
irrespective of the type of promotion sign that was displayed.

To our knowledge, this is the first study examining the effects of price discounts in 
combination with different promotion signs highlighting sales as well as health in a 
retail environment. Giessen et al recently published a study into the effects of calorie 
information and taxes on high-calorie foods on lunch decisions among university 
students. They found that a 25% tax increase was effective to reduce calorie purchases, 
but that this effect was lowered in the presence of calorie information 16. The authors 
therefore argue that it may be more important to communicate calorie information 
than to tax products. A limitation of this study, however, was that it only included a 
limited amount of food options to choose from. Moreover, promoting the healthiness 
of a product may not work the same way as labeling products as being unhealthy. A 
study by Horgen and Brownell on the effects of price promotions and health messages 
in a restaurant found that health messages may counteract the discount effect because 
people link health with a bad taste 32. Finally, there are also indications that education 
does not interact with the effects of pricing strategies. Ni Mhurchu et al found in their 
large supermarket trial about the effects of pricing strategies and tailored nutrition 
education that the price discounts were effective to stimulate healthier food purchases, 
but that there were  no effects of the education 23. Besides health messages, it could 
also be important to tell people that a product is discounted. Previous research showed 
that people have the tendency to buy a product simply because it is on sale or cheaper 
now 28, 42. In fact, Anderson and Simester found that using the word ‘sale’ beside a 
price (without actually varying the price) can increase demand by more than 50% 43.
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Our study did not observe differences in (healthy) food purchases between the 
conditions with the different promotion signs and revealed that higher discount levels 
significantly influenced healthy food purchases irrespective of the type of sign that 
was displayed. For example, in condition one, participants were provided with a 10% 
price discount and a ‘special offer’ sign; and they purchased on average 21.9 healthy 
food items. In the 50% price discount and the same ‘special offer’ sign condition, 
this number was 32.5. Seen the large difference in the number of healthy food 
purchases between the 10% and 50% price discount condition in all three promotion 
sign conditions, we suggest that alongside promotions, price changes make the true 
difference. Another indication of the effects of pricing strategies comes from previous 
pricing experiments in the Virtual Supermarket where the price changes were silent 
(e.g., not communicated). A study on the effects of a 25% price discounts on fruits 
and vegetables revealed that this lead to nearly one kilo gram extra fruit and vegetable 
purchases per household per week 24. Furthermore, a study on the effects of different 
levels of taxes on unhealthy foods combined with different levels of subsidies on 
healthy foods found that higher discount levels were associated with more fruit and 
vegetable purchases and higher levels of healthy products overall 25. This study did, 
however, not contain a condition with discounts in absence of a sign, meaning that 
we cannot segregate the effects of both interventions. While the differences in healthy 
food purchases between the three discount levels were large in all sign conditions, 
we cannot compare this to a control group with no sign. Moreover, we did not have 
a condition with a sign in the absence of a discount, meaning that we were unable to 
test the effects of a sales sign alone. This is an important limitation; but the results 
still bring relevant new insights by showing that it does not matter which type of 
promotion sign is displayed and that highlighting that a product is both healthy and 
on sale does not have additional effects compared to stating that is on sale or healthy 
only. Also, we did not observe counteractive effects of the healthy choice sign (as was 
observed by Horgen and Brownell32), meaning that it combining pricing strategies 
and health messages is still worth considering. 

While our study did not find differences in the number of healthy food purchases 
between conditions with a ‘special offer’, ‘healthy choice’ or ‘special offer & healthy 
choice’ promotion sign and also no interactions between the price and promotion 
interventions, we cannot conclude that these signs have no effects. First, the absence of 
a significant interaction between the effects of the price discounts and the promotion 
signs could be due to a power problem; our sample size was not specifically powered 
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for these interaction effects. Moreover, our power calculations were based on quite 
large effect sizes, meaning that our sample size may have been too small to detect 
effects of the promotion signs in general. It is interesting to study this further among 
larger samples. Another issue that may have lowered the effects of the promotion 
signs in this study is that participants might not have felt the necessity to react 
upon these because they only shopped once in our web-based supermarket. When 
reacting on a price promotion, people also consider future prices and react upon 
the need of not missing out on a good deal. This effect, known as transaction utility 
from economic literature, may not have been apparent in our experimental set up 11, 

43. Another explanation for the non-significant effects of the signs may be that too 
many products were displayed with a promotion sign. All healthier items received a 
sign, implicating that the fruit and vegetable section was loaded with displays. There 
is evidence that sales signs are less effective when more products have them 44. Finally, 
there is evidence that the effects of promotions may be larger in real supermarkets than 
online, meaning that our effects may be an underestimation 45. Based on the issues 
listed above, we recommend that future studies examine the effects of pricing and 
promotion strategies combined as well as separately using a no-intervention control 
group. Future studies could also incorporate the framing of promotion signs, such as 
the use of $9/€9 endings or everyday low pricing 46.  Also it would be interesting to 
test which quantity of information works best. Our results revealed that 83-85% of 
the participants identified the ‘special offer’ and ‘healthy choice’ signs correctly, but 
that this number dropped to 58% in the condition with the ‘special offer and healthy 
choice’ sign. More information about a promotion might therefore be an inferior 
strategy. 

Besides the issues listed above, there are some other limitations that should be 
mentioned. First, was made use of a web-based supermarket which assortment was 
limited to food products and was not as extensive as a real supermarket. This means 
that this study does not give insight into how people may shift to non-food items as a 
consequence of the interventions. Nevertheless, a large merit of our web-based tool is 
that it is a build in a 3-D fashion, closely imaging a real shopping experience. Moreover, 
the virtual supermarket enabled us to test the pricing and promotion strategies in a 
highly controlled environment, providing a high level of internal validity. Compared to 
previous studies where a supermarket environment was modeled by using 60 products 
26 or using online drop-down lists 47, this application seems a good quality research 
instrument. Still, it is important to validate our results in a real shopping environment 
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and beyond the Dutch setting. Another concern is that people may act differently 
when they shop in a real supermarket compared to an experimental setting. However, 
a greater part of the participants stated that their web-based purchases resembled 
their regular food purchases accurately. Furthermore, there is evidence that people’s 
virtual behavior fairly predicts their behavior in real life 48.  Another limitation is that 
participants were self-selected and our findings may thus not be generalizable to the 
overall population. Nevertheless, participants were not aware of the research aims and 
were blinded with regard to assignment of the research conditions. A final limitation 
is that the study sample had a fairly high income level. Since price and promotion 
strategies are expected to be mainly effective among people with limited financial 
recourses 34, it is interesting to extend our results to a low income population. 

Altogether, this study gives a relevant first insight into the combined effects of 
pricing and promotion on food choices, but also reveals the complexity that lies 
within. Effects of both price and promotions are highly dependent on the specific 
situation and the way in which they are framed. More studies are required to get 
hold of the true effects and especially to find out how these strategies should be best 
designed to stimulate health. The subsidizing pricing strategies in particular seem 
to have ambiguous effects. They do encourage the purchase of healthy products, but 
we also found that the discounts lead to higher food purchases in total and also to 
more purchased calories. These findings are in line with a number of previous results 
coming both from experimental 25, 26 and simulation modelling studies 49, 50. It was 
not found, however, that people purchased significantly more unhealthy food items 
due to the discounts; instead participants purchased a higher number of healthier 
items in addition to their regular purchases. While the purchase (and consumption) 
of more healthy foods such as fruits and vegetables contributes to the prevention of 
non-communicable diseases 51, extra calorie intake is not desirable in light of obesity 
prevention. Earlier work however revealed that such higher calorie purchases were 
not present when only fruits and vegetables were discounted24. In addition, a recently 
published paper found that an expert panel was uniformly in favor of stimulating 
healthy food purchases by a fruit and vegetable subsidy 8. Acknowledging that people 
may not spend their total relatively grown income on fruits and vegetables 52, the 
experts agreed that the link between lower obesity risk and greater fruits and vegetable 
consumption is strong enough to support a subsidizing strategy 53. Other arguments 
may be that currently fruits and vegetables are relatively expensive compared to high-
energy-dense, fat and sugar rich foods 54, 55. 



179

Chapter

9

Conclusion
Pricing and promotion form important components of the marketing mix but are 
relatively little explored in relation to dietary interventions. This study brings new 
findings in this area by a unique experiment in a 3-D web-based supermarket. Results 
demonstrate that price discounts are effective in stimulating healthier food purchases. 
Nevertheless, the price promotions also lead to more food and calorie purchases overall. 
This study did not find significant effects of signing healthier products as ‘sale’ ‘healthy 
choice’; or ‘sale & healthy choice’. More research is needed to examine how to amplify 
the effects of promotion signs and pricing strategies on healthy food purchases. This 
research should be specifically aimed at finding ways to direct consumers towards 
interchanging unhealthier options for healthier alternatives and thereby lowering 
overall calorie purchases.
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Table Appendix 9.1a Effects of varying price discount levels on the percentage of healthy food products 
purchased within eight different product categories, the Netherlands (2010) a

Discount Level 1 = 10% Level 2 = 25% Level 3 = 50%

Ref. 
level

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

Meat/Fish/ 1 - - - 1.13 -13.2 15.4 4.84 -8.67 -18.4

Poultry 3 -4.84 -18.3 -8.67 -3.71 -17.5 10.1 - - -

Meat 1 - - - 19.2 -3.40 41.8 29.0** 8.85 49.1

products 3 -29.0** -49.1 -8.85 -9.77 -31.1 11.6 - - -

Dairy 1 - - - 19.5* 2.00 37.1 19.6* 3.57 35.7

drinks 3 -19.6* -35.7 -3.57 -.08 -16.4 6.3 - - -

Desserts 1 - - - 2.57 -19.7 24.8 16.1 -4.61 36.9

3 -16.1 -36.9 4.61 -13.6 -35.1 7.98 - - -

Bread 1 - - - -4.36 -20.3 11.6 -11.6 -26.6 3.53

3 11.6 -3.53 29.6 7.19 -8.01 22.4 - - -

Sweet sandwich 1 - - - -2.68 -21.5 16.1 -3.52 -21.2 14.1

fillings 3 3.52 -14.1 21.15 .84 -17.2 18.9 - - -

Pasta/ rice/ 1 - - - 12.4 -7.91 32.7 5.67 -13.4 24.7

noodles 3 -5.67 -24.7 13.4 6.75 -13.0 26.5 - - -

Soda  1 - - - 1.19 -22.5 24.9 9.16 -11.9 30.3

3 -9.16 -30.3 12.0 -7.97 -30.3 14.3 - - -

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a  Adjusted effects for two-way factorial ANCOVA analyses. Adjusted for: sex, education level, income, 

employment status, spending budget (low/high), grocery responsibility, price perception, habit 
strength, appreciation of the web-based supermarket and notice of prices

*  Significant at p<.05
**  Significant at p<.01
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Table Appendix 9.1b Effects of different promotion signs on the percentage of healthy food products 
purchased within eight different product categories, the Netherlands (2010) a

Type of sign Special offer Healthy choice Special offer & Healthy 
choice

Ref. 
level

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

B Lower 
95% CI

Upper 
95% CI

Meat/Fish/ 1 - - - -6.68 -21.0 7.65 -5.44 -19.1 8.24

Poultry 3 5.44 -8.24 19.1 -1.24 -15.4 12.9 - - -

Meat 1 - - - 4.40 -16.4 25.2 7.79 -12.5 28.1

products 3 -7.79 -28.1 12.5 -3.39 -24.0 17.2 - - -

Dairy 1 - - - -12.1 -28.4 4.26 -4.42 -21.9 13.0

drinks 3 4.42 -13.0 21.9 -7.65 -25.1 9.86 - - -

Desserts 1 - - - -10.15 -32.1 11.7 -7.15 -28.1 13.8

3 7.15 -13.8 28.1 -3.01 -24.5 18.5 - - -

Bread 1 - - - 4.28 -11.7 20.3 -6.88 -22.0 8.20

3 6.88 -8.20 22.0 11.2 -4.69 27.0 - - -

Sweet sandwich 1 - - - 2.86 -15.6 21.3 11.9 -5.70 29.5

fillings 3 -11.9 -29.5 5.70 -9.05 -27.2 9.11 - - -

Pasta/ rice/ 1 - - - 10.9 -8.88 30.7 2.86 -16.6 22.3

noodles 3 -2.86 -22.3 16.6 8.07 -11.7 27.9 - - -

Soda  1 - - - 5.86 -16.4 28.0 -.75 -21.7 20.5

3 -.75 -20.5 21.7 6.57 -15.7 28.9 - - -

Data were measured in 2010 in the Netherlands. Participants included a community sample (n=109)
a Adjusted effects for two-way factorial ANCOVA analyses. Adjusted for: sex, education level, income, 

employment status, spending budget (low/high), grocery responsibility, price perception, habit 
strength, appreciation of the web-based supermarket and notice of prices


