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Abstract 
 

The primary objective of this study was to estimate the willingness to pay (WTP) for a new 

intervention at the workplace: wholesome canteen takeaways (CTA), i.e. a low fat meal with a 

large amount of vegetables prepared at the workplace canteen that only requires re-heating. The 

contingent valuation method was used to elicit the WTP. Two surveys were carried out in 

Denmark; one large-scale Internet based survey and one survey at a workplace that introduced 

CTA. The results from the large-scale survey suggest that this concept attracts relevant target 

groups; groups of individuals with a less healthy diet, low physical activity and a high body mass 

index. For males and individuals with low education, who also constitute relevant target groups, the 

results suggest no significant difference in WTP between males and females, whereas low educated 

individuals have a significantly lower WTP than highly educated individuals. However, the 

workplace study, carried out at a hospital, found that females have a significantly higher WTP for 

CTA compared with males. In conclusion, the concept appears to attract relevant target groups, 

although for a given price a smaller fraction of low educated individuals compared to high educated 

individuals would be willing to buy CTA. 

 

Key words: Workplace intervention, healthy, contingent valuation, diet, willingness to pay, fast food, 

takeaway meal, demand 
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1. Introduction 

Poor nutrition is an important contributor to several serious diseases, such as hypertension, 

dyslipidemia, type 2 diabetes, cardiovascular disease, osteoporosis, dental diseases, many 

common cancers and obesity (Palacios et al. 2009, WHO 2003). Although the Danes’ food 

habits have improved during the last 15 years (Kjøller et al. 2007), the average intake of fat is 

still above the recommended level for all age groups, while the intake of fruit and vegetables is 

below the recommendation
1
. In general, Danish women have a more healthy diet, containing 

more fruit and vegetables and less fat, than men (Pedersen et al. 2010). Also, a higher intake of 

fruit and vegetables and a lower intake of fat have been found in groups of individuals with 

higher education compared to groups of individuals with a lower education (Kjøller et al. 2007).  

 

To improve the dietary quality, it is among other things recommended to reduce the intake of fat 

(especially from meat and dairy products) to 30 energy percent (E%) per day and to increase the 

intake of fruit and vegetables to 600 grams per day (Astrup et al. 2005). Estimates suggest that 

deaths from cardiovascular diseases would decrease by nine percent if the intake of fat was 

reduced to the recommended level (Osler et al. 2000). Besides recommendations for nutritional 

intake, the Danish Dietary Recommendations also state that the average Dane should increase 

physical activity to at least 30 minutes of moderate physical activity per day, to assist the 

maintenance of a healthy body weight and to prevent the development of overweight and 

obesity. During the last 10-20 years, there has been an increase in the prevalence of obesity in 

Denmark, particularly among younger age groups and groups of individuals with a short 

education (Kjøller et al. 2007). There is, therefore, a need for effective strategies to promote 

health and to reduce the prevalence of diet-related diseases.  

 

One setting in which it is possible to implement new health promotion interventions is in the 

workplace. The workplace is a unique setting, since it reaches a large proportion of the adult 

population including those unlikely to engage in preventive health behaviour programmes 

(European Commission 2005, University of Crete School of Medicine 2001, Wanjek 2005, and 

Terborg 1986). In addition, workplace programmes are generally less expensive than those 

offered in the community as a whole (Hartman et al. 1995). However, a drawback of workplace 

interventions may be that individuals with a poor diet can feel a social pressure to change their 

food intake and lifestyle. 
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A substantial amount of research has been undertaken at the workplace to promote weight loss 

(e.g. Anderson et al. 2009, Benedict and Arterburn 2008, and Morgan et al. 2011), increase 

physical activity (Conn et al. 2009, McEachan et al. 2011 and National Institute for Health and 

Clinical Excellence 2008), and improve dietary habits (e.g., Sorensen et al. 1999 and 2007, 

Braekman el al. 1999, De Bourdeaudhuij et al. 2007, Holdsworth et al. 2004 and Ni Mhurchu et 

al. 2010). Concerning intervention studies aimed at improving dietary intake, Steenhuis et al. 

(2004) found no significant effects on fat, fruit and vegetable intake from three types of 

programs: a food supply plus educational program; a labelling program; and an educational 

program.
2
 Holdsworth et al. (2004) evaluated the implementation of the Heartbeat Award (HBA) 

scheme, a nutrition labelling scheme used in England, and concluded that the HBA had a modest 

impact on dietary intake.  

 

Sorensen et al. (1998) found a significant reduction in the intake of fat and increase in servings 

of fruit and vegetables as a result of an intervention consisting of, e.g. consultation with 

management on workplace environmental changes (including increased availability of healthy 

foods and reduction in the potential of exposure to occupational hazards) in combination with a 

health education program targeting individual behaviours. Emmons et al. (1999) found an 

insignificant increase in the intake of fruit and vegetables and no change in the consumption of 

fat as a result of an intervention consisting of both educational programs and changes to nutrition 

policies and practices, including both labelling and food availability.  

 

In Denmark, education has also been used as a policy tool by Lassen et al. (2004). In this study, 

the authors used an eight-hour training session for all canteen staff, in five selected workplace 

canteens, to increase the customers’ intake of fruit and vegetables at lunch. The results showed a 

significant increase in the total intake of fruit and vegetables for all five workplace canteens. 

Bandoni et al. (2011) used a similar design as Lassen et al. (2004) in combination with educating 

the employees, and also found a significant increase in the intake of fruit and vegetables. 

Although the results are mixed, Ni Mhurchu et al. (2010) generally found positive dietary 

outcomes for interventions based on information and education, either exclusively or in 

combination with environmental changes, though the size of the effect was small. 

 

A few studies have studied the impact of price reductions and increased supply of nutritious food 

choices. Jeffery et al. (1994), found, e.g. that purchases of fruit and salads increased threefold as 

a result of an intervention which consisted of a 50 percent reduction in the price of fruit and 

salads in combination with an increase in fruit and salad bar choices. Findings in Wilbur et al. 
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(1981) also support the hypothesis that the availability of nutritious food choices has an 

important impact on dietary intake. Ni Mhurchu et al. (2010) also conclude, in their review of 

workplace health promotion interventions, that future programs should move beyond individual 

education and aim to intervene at multiple levels of the workplace environment. In this study, we 

will therefore consider the introduction of a new concept which aims to improve the dietary 

habits of the employees; wholesome canteen takeaway (CTA).  

 

This intervention implies that the employees are given the opportunity to buy a wholesome 

takeaway dinner, which has been prepared at the workplace canteen; a low fat meal with a large 

amount of vegetables that only requires re-heating. Intervening at this level of the workplace 

environment will not only have the potential to improve the health and well-being of the 

individual employee, but also the health of the employee’s family, which is an additional 

advantage compared to interventions that just aim to improve the dietary habits of the 

employees, for example via interventions in the workplace canteen at lunch. The idea behind the 

wholesome CTA is that it should contain more vegetables and less fat than the dishes consumed 

by the average Dane for dinner. 

 

A small number of companies have recently introduced canteen takeaways for their employees in 

Denmark. However, since the concept is new and the present market is small, it is not possible to 

carry out an analysis of the demand for wholesome CTA on revealed preference data. Therefore, 

to study the demand and willingness to pay for wholesome CTA for different types of 

individuals, and to evaluate the potential for this intervention, we use stated preference data from 

two contingent valuation surveys. The surveys include a large-scale internet survey and a survey 

at a firm that introduced CTA. These surveys also include information about alternative food 

choices and time use for potential users of wholesome canteen takeaways. 

 

The contingent valuation method (CVM) is a survey-based economic technique for the valuation 

of non-market goods. In short, CVM circumvents the absence of a market for a specific good by 

presenting consumers with a survey market in which they have the opportunity to buy the good 

in question. CVM was proposed by Ciriacy-Wantrup in 1947, and the first empirical study was 

presented by Davis in 1963. However, the technique did not become widely used until the mid 

1970s. By 1995, Carson (1997) had identified more than 2000 CVM studies. Most of the early 

studies had an environmental or natural resource perspective, where the aim was to value 

environmental goods such as recreational areas and water quality. Typically, these surveys asked 

how much money the respondent would be willing to pay to maintain the existence of an 

environmental feature, such as water quality. More recently, the method has been applied to 
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value other type of goods, for example new products that have not yet entered the market. 

Bateman et al. (2002) outline CVM. 

 

A shortcoming of CVM is that the respondents may find it difficult to value a new product of 

which they have no experience. The hypothetical payment may therefore differ from actual 

payments due to difficulty in correctly picturing the situation. It is, therefore, of interest to carry 

out a survey at a workplace that introduces CTA, to study both the WTP and demand for CTA 

over time, as a complement to the large-scale internet survey. 

 

 

2. Method  

 

The experimental plan consisted of the following steps. 

 

The large scale survey 

1. Development of a questionnaire and a contingent valuation question. Collecting 

information about WTP for healthy CTA, household characteristics and lifestyle factors. 

2. Selection of n = 9,918 individuals aged 18-65 years from Nielsen’s web panel, stratified 

so that 35% are blue-collar workers. Data collection via internet-based questionnaire. 

3. Analysis of the data. 

 

The work place survey 

4. Selection of a workplace where CTA was about to be introduced. 

5. Collection of sales statistics for CTA (from its introduction in November 2008 until 

August 2010). 

6. Development of a questionnaire. Collecting information about WTP for CTA and 

household characteristics. 

7. Distribution of the questionnaire to all employees (n = 230) who had purchased CTA four 

weeks after its introduction. 

8.  Analysis of the data. 

9. Development of a second questionnaire. Collecting information about WTP for CTA and 

household characteristics. 
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10. Distribution of the second questionnaire to all employees who had purchased CTA at 

least once in the period from its introduction in November 2008 until August 2009 (n = 

475) and (n = 254) randomly sampled individuals who had not purchased CTA. 

11. Analysis of the data from the second survey. 

12. Analysis of the sales statistics. 

 

 

Participants 

The large scale survey. The questionnaire was sent out to a stratified sample of Nielsen’s
3
 web 

panel members aged 18 to 65 years
4
, stratified such that 35 percent of the respondents were blue-

collar workers.
5
 Nielsen’s panel members live in a household that owns a computer and has 

home internet access. In Denmark, 83 percent of the households have home internet access. The 

questionnaire was sent out to 9,918 respondents, of which 4,550 answered the questionnaire after 

two reminders, resulting in a response rate of 45.9 percent. As we are mainly interested in the 

demand and WTP for employees with access to a canteen, we have excluded students, 

pensioners, farmers and self-employed persons from the sample. The sample thus consists of 

persons classified as blue-collar or white-collar workers. Respondents who did not report their 

WTP (n = 15) and did not know their WTP (n = 67) were removed from the sample. To reduce 

the impact of outlying observations, 24 respondents with a body mass index (BMI) over 35 were 

also removed from the final sample which consisted of 2,997 respondents.  

 

The workplace survey. Few workplaces have introduced healthy canteen takeaways as it is a 

relatively new concept. The main reason for choosing the workplace featured in this study was 

due to the fact that it is a large employer (with 4,500 employees), there is good variation in the 

educational level among the employees, and it introduced CTA at a relatively early stage, which 

allowed us to follow the process over quite a long time. The workplace, which is a hospital, is 

located in the Copenhagen area. 

 

The first survey at the workplace was sent out to employees who had used the web-based 

ordering system to buy CTA. When CTA was introduced at the hospital, one could only buy 

CTA via this ordering system. 

 

In total, 230 employees had used the web-based ordering system, of these 183 answered the 

questionnaire, resulting in a response rate of 79.6 percent. 20 employees stated that the price was 
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of minor importance, or that they did not know their WTP for a canteen takeaway. Six 

employees did not give information about household characteristics. After removing these 

respondents, the final sample consisted of 157 individuals.  

 

The second survey at the workplace includes employees who have used the web-based ordering 

system, as well as randomly selected employees. Employees who had used the web-based 

ordering system got the same type of web-based questionnaire as the respondents in the first 

survey. The randomly selected employees, who consist of randomly selected individuals at the 

entrance of the hospital and outside the canteen at lunch time, were given a paper version of the 

questionnaire. The web-based questionnaire was sent to 475 employees, of whom 233 answered, 

whilst 254 respondents answered the paper version.  

 

Irrespective of the price, eight respondents stated that they were not interested in buying CTA. 

After removing these respondents
6
, and those respondents missing information about household 

characteristics, in addition to individuals that did not know their WTP for CTA (n = 31), the final 

sample consisted of 397 individuals.  

 

 

Measures 

 

To elicit the willingness to pay for wholesome canteen takeaways, we have used the contingent 

valuation method, see e.g. Bateman et al. (2002). This implies that the respondents were given 

information about a wholesome CTA meal and thereafter asked to state their willingness to pay 

for the meal.  

 

In the large scale survey the following text was used with reference to a payment card to 

describe the wholesome CTA concept: 

 

“Assume that you have a canteen at your worksite that sells ‘canteen takeaway’, a ready-cooked 

dish made in the canteen that you can bring home and warm up. How much would you 

maximally be willing to pay for a wholesome canteen takeaway dish, containing lean meat with 

sauce, 200 gram vegetables and rice (i.e., enough to satisfy one's hunger). 
 

Lean meat can for example be ground beef 
7
 with 5 percent fat or chicken filet. A medium sized 

carrot and a medium sized tomato weigh about 75 gram each.” 
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The respondents where then asked to mark their maximum WTP on a payment card. Table 1 

shows the eight levels that the respondents could mark. In addition to these choices, they could 

also choose “I have no interest in buying CTA,” and a “don’t know” answer.  

 

To elicit the willingness to pay for canteen takeaways at the workplace, we asked the 

respondents: “What is your maximum willingness to pay for a takeaway meal prepared in the 

canteen (given the present quality of canteen takeaway)?”  

 

The respondents where then asked to mark their maximum WTP on the same type of payment 

card that we used in the large-scale web survey, with an additional choice, “The price is of minor 

importance.” Based on the results from the first workplace survey, two additional levels of 

maximum WTP (DKK 40 and 50) were added to the interval DKK 35-55 in the second 

workplace survey, since most respondents stated a maximum WTP in this interval.  

 

We have chosen to use the payment card as the elicitation format since it is more informative and 

cheaper to implement than the dichotomous choice format. These two elicitation formats are 

recommended by Bateman et al. (2002). The payment card is also found to be superior to the 

open-ended direct elicitation format since the latter, among other things, may lead to a high non-

response rate and protest answers, Mitchell and Carson (1989) and Bateman et al. (2002). 

 

In all surveys, the respondents were also asked questions about household characteristics, which 

type of food healthy canteen takeaways would replace, and what they would do with the time 

they would save by buying CTA instead of buying food and cooking dinner. In the large scale 

survey, the respondents were also asked questions about the healthiness of their diet, their level 

of physical activity, and their weight and height. 

 

 

Econometric method 

 

We used an ordered probability model to analyse the discrete choice WTP data from the payment 

cards, where the alternatives have a natural order. The advantage of applying an ordered 

probability model, compared to, e.g. a multinomial logit model
8
, is that the model account for the 

natural order of the alternatives in the estimation of the probabilities (see e.g. Greene 2008 or 

Greene and Hensher 2010). The ordered probability model is built around the latent regression: 
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                                                (1) 

 

where  is the underlying maximum WTP for individual i, the vector  is a set of explanatory 

variables,  is a vector of parameters, and  is a residual with  and . From 

the survey, we cannot observe , but we know to which of the alternatives in the payment card  

it belongs. For a transformation of the latent regression to the discrete choice counterpart see, 

e.g. Maddala (1983) or Greene and Hensher 2010. Equation (1) is also a correct model 

specification if there is no problem of self selection in the sample. However, for our data for 

which one of the choices in the payment card is, “I have no interest in CTA,” there might be a 

selection effect, since we only observe a positive WTP for those with an interest in CTA. To 

account for a possible selection effect, we extend the model with a sample selection mechanism 

that is modelled as a univariate probit model: 

 

                                   (2) 

 

where  is a vector of parameters,  is a vector of explanatory variables for individual i and  

is a residual. A positive WTP is observed if, and only if, , and  and  are assumed to be 

bivariate normally distributed, , with correlation . The selectivity aspect 

arises through the sampling mechanism and the correlation of the residuals. There is sample 

selection if  is not equal to zero. Equation (1) can be said to be the main equation, whereas 

equation (2) is the selection equation. 

 

As there is no natural mean function for the ordered probability model, the interpretation of the 

parameters in this model is more complicated than in an ordinary regression model, see e.g. 

Daykin and Moffatt (2002). The marginal effects of a change in an explanatory variable are 

therefore analysed via the change in the cell probabilities. The formulae used to calculate the 

change in cell probability for continuous and dummy variables can be found in Greene (2008, 

Ch22) and Greene and Hensher (2010).  

 



Appetite 58 (2012) 168-179. DOI: 10.1016/j.appet.2011.08.022 

10 
 

The estimations have been carried out with Limdep 9.0. For inference purposes, we use a 

sandwich estimator to account for heteroscedasticity. 

 

 

Explanatory variables 

 

To find out whether the healthy canteen take away concept attracts relevant target groups, for 

example individuals and households with a less healthy life style, we have included information 

about the healthiness of the diet, physical activity and the respondents’ body mass index in the 

selection equation for the ordered probability model. The healthiness of the diet is measured by a 

self-reported variable, which involved the respondents being asked to state to what degree they 

think they have a healthy diet. The respondents could choose between four different levels of 

healthiness; a high degree of healthiness, some degree of healthiness, a lesser degree of 

healthiness, and not at all healthy. In addition, there was also a “do not know” alternative.  

 

In the model, this information is represented by dummy variables, such that the variable “a high 

degree of healthiness” takes a value of 1 if the respondent had marked that choice and 0 

otherwise, the variable “some degree of healthiness” takes a value of 1 if that choice was marked 

and 0 otherwise, etc. In the model, the reference level corresponds to the two lowest levels of 

healthiness, a lesser degree of healthiness and not at all healthy. Relatively few respondents (0.93 

percent) stated that they have the lowest level of healthiness (not at all healthy).  

 

The degree of physical exercise is also measured by a dummy variable, where the variable “more 

than 30 min of physical exercise per day” takes a value of 1 if the respondent has more than 30 

minutes of intense physical exercise per day. Intense physical exercise can, for example, be: 

cycling to work or taking a walk. The BMI is calculated as the individual’s weight in kg divided 

by squared lengths (in meters) of the individual. Information about the healthiness of the diet, 

physical activity and BMI is collected in the large-scale survey, but not in the workplace surveys. 

       

All surveys collected information about the respondent’s age, gender, labour supply (hours per 

week), education, and the number of adults and children in the household. In addition, the large-

scale survey contains information about the respondent’s type of employment (blue/white-collar 

worker), the age of the children in the household, household income, and in which municipality 

the household is located. In the modelling and analysis of the data, the continuous variables were 

transformed to dummy variables if the econometric model supported a non-linear pattern.  
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For the model based on the large-scale survey data, age and income entered as continuous 

variables, whereas four dummy variables were created to measure the effects of children in 

different age groups, 0-3 years, 4-6 years, 7-14 years and 15-18 years. The dummy variable takes 

a value of 1 if the household has one or more children in the age interval, and a value of 0 if the 

household has no children within the age interval. Labour supply (hours per week) was 

transformed to a dummy variable “overtime work” which takes a value of 1 if the respondent, on 

average, works more than 38 hours per working week, and 0 otherwise. Generally, a full-time 

job in Denmark corresponds to a working week of 37 hours.  

 

Dummy variables were also created to measure the effects of gender, single adult households, 

education, type of employment and the household’s residence. The gender variable takes a value 

of 1 if the respondent is a female and 0 otherwise. The variable ‘single adult household’ takes a 

value of 1 if the household consists of one adult and 0 if the household consists of two or more 

adults. The effects of education was measured via the dummy variable ‘higher education’, which 

takes a value of 1 if the respondent has more than 3 years of education after high school, and 0 

otherwise. The respondents in the sample were either white-collar workers or blue-collar 

workers. The dummy variable ‘white-collar worker’ takes a value of 1 if the respondent is a 

white-collar worker and 0 otherwise. Two dummy variables were created to measure if there 

were any geographical differences in the WTP. One of the dummy variables takes a value of 1 if 

the household lives in the capital city (Copenhagen) and 0 otherwise. The second dummy 

variable takes a value of 1 if the household lives in Nordsjælland or surrounding municipalities
9
 

to Copenhagen and 0 otherwise. 

 

The explanatory variables in the work place models are the respondent’s age, gender and labour 

supply, and the number of adults and children in the household. Gender, number of adults and 

number of children are represented via dummy variables in both models. The gender variable 

takes a value of 1 if the respondent is a female and 0 otherwise. The dummy variable ‘single 

adult household’ takes a value of 1 if the household consists of one adult and 0 if the household 

consists of two or more adults. Number of children is modelled via two dummy variables. One of 

the dummy variables takes a value of 1 if the household has one child and 0 otherwise, whereas 

the second dummy variable takes a value of 1 if the household has two or more children and 0 

otherwise. Individuals under 17 years are classified as children. 

 

In the model for the first workplace survey, a linear pattern was found for the continuous 

variables age and labour supply (measured by working hours per week). However, in the model 

based on the data from the second workplace study, a non-linear patter was found for these 
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variables. To capture these non-linear effects, we transformed the age variable to three dummy 

variables representing individuals in the age intervals; 35-44 years, 45-54 years and 55 years or 

older. The reference individual in the model is 18-34 years old. Labour supply was divided into 

three categories. Part-time job (takes a value of 1 if the individual works less than 34 hours per 

week and 0 otherwise), full-time job (takes a value of 1 if the individual works between 34 and 

38 hours per week and 0 otherwise), and overtime work (takes a value of 1 if the individual 

works more than 38 hours per week) and 0 otherwise. In the model, the reference individual has 

a part-time job. 

 

 

3. Results 
 

The large scale survey 

 

Table 1 and the last column in Table 2 present summary statistics of the sample in the large-scale 

survey. Table 1 contains information about the respondents stated WTP for wholesome CTA, 

whereas the last column in Table 2 contains information about the mean values of the 

explanatory variables in the model.  

 

From Table 1, we can see that 33.4 percent of the respondents stated that they have no interest in 

buying CTA. For those who responded with a positive WTP for CTA, 61.6 percent were willing 

to pay up to DKK 34 (€4.56). The results in Jensen et al. (2010) suggest that the cost for 

ingredients and packing amounts to approximately DKK 31 (€4.16) per serving for wholesome 

CTA. About 13 percent of the individuals with a positive WTP for CTA are willing to pay DKK 

64 (€8.60) or more. 

 

 

Table 1. About here 

 

 

The regression results from the sample selection equation in the ordered probability model 

indicate that individuals with “a lesser degree of healthiness or a not at all healthy diet” have a 

significantly higher probability for being interested in buying CTA compared to individuals with 

a diet which they described as having a “high degree of healthiness”. Also groups of individuals 

with a diet which they described as having “some degree of healthiness” have a significantly 

higher probability of being interested in buying wholesome CTA compared to groups of 

individuals with a diet which they described as having a “high degree of healthiness”
10

 (Table 2). 
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Individuals that engage in less than 30 minutes of physical exercise per day, also have a 

significantly greater interest in buying wholesome CTA compared to individuals that exercise 

more than 30 minutes per day. In addition, the results reveal that a higher BMI has a significantly 

positive effect on the probability for being interested in buying healthy CTA. The results thus 

suggest that the CTA concept attracts relevant target groups. In addition, the results suggest that 

single households have a greater interest in buying CTA compared to households with two, or 

more adults. On the other hand, a higher age reduces the interest in buying CTA.
11

 

 

From the results for the main equation we see that the point estimate for the age variable is 

significantly negative (Table 2). The sign of the point estimate must, however, be interpreted 

with caution, since it does not tell us how all cell probabilities will be affected due to a change in 

the covariate. It is just for the first and last cell, that we can be sure about the sign of the change 

in the cell probability. The marginal effect on the cell probabilities is presented in Table 3, i.e. 

the change in the probability that one will choose a specific alternative (cell) in the payment card 

due to a change in the explanatory variable by one unit (e.g. an increase in the age by one year). 

The change in the probability is measured in percentage units. 

 

The results reveal that a higher age will increase the cell probabilities for the two lowest cells, 

and decrease the cell probabilities for the other (higher) cells, i.e. an individual with a higher age 

has a greater probability of stating a maximum WTP for a healthy meal below DKK 34 (€4.56) 

than a younger person, and a lower probability of stating a maximum WTP above DKK 34 

(Table 3). To exaggerate the marginal or partial effects from a change in age, we have presented 

the marginal effects for an age change of 10 years in Table 3.
12

 Evaluated at mean values, the 

table reveals that an increase in age of 10 years would increase the probability for having a 

maximum WTP in the lowest cell, i.e. below DKK 25 (€3.36), with 1.7 percentage points. The 

cell probability for the next lowest cell increases with 1.0 percentage point (Table 3). 

 

Table 3 reveals that the sing change in cell probabilities will appear between cell 2 and 3 (at a 

price of DKK 34 (€4.56)) for all covariates in our model. Thus, a negative sign of the point 

estimate increases the probability for having a maximum WTP in the two lowest cells, while a 

positive sign decreases the probability. 

 

Turning to the results for the other covariates in the main equation we can see that there is no 

significant difference in the WTP between male and females. For single adult households, the 
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point estimate is significantly negative, implying that single adult households have a larger 

probability mass for the two lowest cell probabilities compared to households with two or more 

adults (Table 2). From Table 3, we see that cell probabilities for the two lowest cells (cell 0 and 

1) increase with 4.5 and 2.3 percent respectively, for single adult households compared with 

households with two or more adults. 

 

Although the point estimates are insignificant, the results suggest that households with children 

below seven years have a higher WTP for canteen takeaways than households without children 

in this age group (Table 2). For households with small children (0-3 years old), the marginal 

effects are larger than for households with children aged 4 to 6 years (Table 3). On the other 

hand, households with older children, aged 7 to 14 years, have a significantly lower WTP than 

households without children in this age group. For the two lowest cell probabilities (0 and 1), we 

observe an increase in the cell probabilities of 3.4 and 1.7 percent, respectively, for households 

with children in the age group 7-14 years compared with households without children in this age 

group. The presence of children in the age group 15-18 years also lowers the WTP for canteen 

takeaways, this effect is however insignificant (Table 2).  

 

Table 2. About here 

 

 

In addition, the results reveal that employees who work “overtime,” i.e. more than 38 hours per 

working week, have a significantly higher WTP for CTA than employees who work less than 38 

hours per week. The results also reveal that people with a higher education (with more than 3 

years of education after high school) have a significantly higher WTP than individuals with a 

lower education. The point estimate for white-collar worker is on the other hand strongly 

insignificant, which implies that there is no difference in the WTP for canteen takeaways for 

blue- and white-collar workers (Table 2). 

 

 

Table 3. About here 

 

Looking at regional differences, we can see that individuals living in the capital city and 

surrounding municipalities have a significantly higher WTP than individuals living in other areas 

(Table 2). The largest marginal effects on the cell probabilities are found for people living in the 
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capital city, i.e. Copenhagen (Table 3). Higher income also has a significant positive effect on 

the WTP for wholesome canteen takeaways.  

 

The greatest marginal effects on the WTP for wholesome CTA are found for individuals who 

work overtime compared with individuals who work full or part-time; for individuals who live in 

Copenhagen and for single adult households compared with households with two or more adults 

(Table 3). For individuals who work overtime, the cell probabilities for the two lowest cells (0 

and 1) are 4.8 and 2.9 percent lower compared with individuals who work full or part-time. For 

individuals who live in Copenhagen, the corresponding cell probabilities are 7.8 and 5.8 percent 

lower compared with individuals who do not live in Copenhagen, Nordsjælland and the 

municipalities surrounding Copenhagen. 

 

 

Alternative food intake and time use in the large-scale survey 

 

The results from the large-scale survey suggest that CTA would most likely replace other types 

of fast food followed by pre-prepared food from supermarkets and takeaway meals from other 

suppliers. About 20.9% of the respondents stated that CTA would most likely replace fast food. 

The corresponding numbers for pre-prepared food from supermarkets and takeaway meals from 

other suppliers was 18.9% and 17.4%, respectively. However, the difference in the percentage 

shares for the five first alternatives is relatively small, and it is also quite likely that CTA will 

replace a home-cooked dinner, or a cold dish that does not require cooking as 16.6% and 16.5% 

of the respondents respectively marked these alternatives.
13

 

 

Considering alternative time use, the results from the large-scale survey indicate that, if the 

respondents bought a canteen takeaway, it is most likely that they would increase the time spent 

with friends and family  (29.0% stated this alternative), followed by more time spent on spare-

time activities and hobbies (19.6%). Approximately 15% of the respondents would exercise more 

(the third most likely choice), while about 13% of the respondents stated that they would 

increase their labour supply. However, since CTA would mainly replace other types of fast or 

pre-prepared food, the time saved from not buying food and cooking dinner may be relatively 

small. 
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The workplace survey 

 

The cell frequencies for the WTP questions at workplace are presented in Table 4. The first and 

sixth columns describe the alternatives in the payment card for the first and second workplace 

survey. The other columns in the table contain information about the respondents’ stated WTP 

for CTA from the workplace canteen, the number of individuals who marked each alternative 

(cell) in the payment card and their percentage share. One should note that the first survey 

consists of respondents that had bought CTA at a price of DKK 31 (€4.16) via the web-based 

ordering system. As one may expect, none of these respondents stated a WTP below DKK 25 

(€3.36). In the model for the first survey, the lowest cell (cell 0) will therefore represent the 

interval DKK 25-34 (€3.36-4.56).  

 

 

Table 4. About here 

 

 

Comparing the cell probabilities for the two surveys, we see that the WTP is higher in the first 

survey (Table 4). However, more than 84 percent of the employees in the second survey (that 

includes both users and non users) have a WTP that exceeds the price of DKK 31 (€4.16) per 

serving.
14

  

 

The estimation results for the ordered logarithmic models are presented in Table 5. In addition, 

the table contains information about the mean value of the explanatory variables, see columns 

five and nine. From the table we see that the point estimate for females is significantly positive, 

at a five percent significance level, in both models. One should also note that a large fraction 

(more than 75 percent) of the respondents in both surveys is females. Considering labour supply, 

the results indicate that a larger labour supply has a significantly positive effect on the WTP for 

CTA. For the 2008 model, we find a significant linear effect for the continuous variable, 

“working hours per week”, while the data in the second survey reveal a non-linear pattern. The 

results for the 2009 model suggest that full time working respondents and overtime working 

respondents have a significantly higher WTP than respondents with a part time job. In the 2008 

model, the results suggest a significantly lower WTP for single adult households, while the point 

estimate in the 2009 model is insignificant. In none of the models are the child dummy variables 

significant at any common significance level (Table 5).  
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Table 5: About here 

 

In addition, the 2009 data reveal a non-linear age effect, where the results suggest that 

individuals with an age in the intervals 35-44 years and 45-54 years have a significantly higher 

WTP than individuals with an age below 35 years. The point estimate for the dummy variable 

representing individuals with an age of 55 years or more is, on the other hand, insignificant. The 

age effect has thus an inverted U-shape. We find no significant age effect for the 2008 model 

(Table 5).
15

 

 

The marginal effects on the cell probabilities for the 2008 and 2009 ordered probability models 

are presented in Table 6 and 7. As can be seen from the tables, the sign change of the marginal 

effects takes place at a price of about DKK 35-40 (€4.70-5.37) for both models, i.e. between cell 

0 and 1 for the 2008 model and between cell 2 and 3 for the 2009 model. The exception is for the 

dummy variable overtime work for which the sign change takes place at a price of DKK 45 

(€6.04), i.e. between cell 3 and 4. However, the marginal effect of 0.3 percentage units is not 

significantly different from zero. 

 

 

Table 6 and 7: About here 

 

For the statistically significant variables in the 2008 model (Table 5), we find the largest 

marginal effects for single adult households and for females (Table 6). For females, the results 

reveal that the cell probability for the lowest cell (cell 0, which represents the interval DKK 25-

34 (€4.16-4.56)) is 18.3 percentage units lower than it is for males. The reverse pattern is found 

for single adult households compared with households with two or more adults. For single adult 

households, we find that the cell probability for the lowest cell (cell 0) is 21.8 percentage units 

higher than it is for households with two or more adults. One should, however, note that the 

marginal effects for labour supply, working hours per week, correspond to an increase in labour 

supply by one hour per week. An increase of about 10 working hours per week would thus result 

in about the same marginal effect as that of females compared with males (Table 6). 
 

In the 2009 model, the greatest marginal effects are found for employees who work overtime 

(more than 38 hours per week) compared with employees who work part-time, and for 

employees aged 35-44 years compared with employees aged below 35 years. Compared with 
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their respective reference group, the marginal effects on the cell probabilities are about the same 

level for these groups of individuals. The results indicate for example that the probability of 

stating a max WTP for the three lowest cells (representing the intervals < DKK 25, DKK 25-34 

and DKK 35-49), is about 2.5, 7 and 10 percentage units lower, respectively, for individuals who 

work overtime and individuals aged 35-44 years compared with their respective reference group 

(Table 7). 

 

 

Alternative food intake and time use in the workplace survey 

 

For the employees at the hospital, CTA would most likely replace a meal prepared at home. 

About 43% (36%) of the respondents in the 2008 (2009) survey stated that CTA would replace a 

warm home cooked dinner, whereas 23% in both surveys said that CTA would replace a cold 

dish. Compared to the respondents in the large-scale survey, a much smaller fraction (22% in 

both work place surveys) would replace fast food or pre-prepared food with CTA.  

 

Most of the employees at the hospital would increase the time they spend with friends and family 

(43%, 2008 and 39%, 2009) if they saved time by buying CTA. This is followed by increasing 

time spent on spare time activities and hobbies (16%, 2008 and 22%, 2009). These results are in 

line with those of the large-scale survey. For the respondents in the 2008 survey, the third most 

likely alternative is increased labour supply (16%), while the third most likely alternative in the 

2009 survey is increased time on spent on physical exercise (21%). When decomposing the 

numbers in the 2009 survey, we find that the employees who participated in the “on site” survey 

would increase the time spent on physical exercise to a larger extent than the employees who 

used the web-based ordering system. 

 

 

Sales statistics at the workplace 

Figure 1 presents the number of sold portions of CTA at the hospital per month, from its 

introduction in November 2008 until August 2010. As can be seen from the figure, there was a 

relatively large demand for CTA at the beginning of the period, with the largest number of sold 

portions during the introductory month. During 2009, the demand stabilised at lower level. On 

average 830 portions per month [min 661, max 1034] in 2009 were sold. For 2010 one can 

observe a further decline in the demand, with an average sale of 650 portions per month. 
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Figure 1. Number of CTA portions sold at the workplace since the introduction of CTA in 

November 2008 (month 1) until August 2010 (month 22) 

 

 
 

 

4. Conclusions 
 

In this paper we have studied the willingness to pay (WTP) for wholesome canteen takeaways 

from workplace canteens as an intervention to improve employees’ dietary habits and their work-

life-balance. To elicit the WTP for wholesome canteen takeaways, we conducted two contingent 

valuation studies. One was a large-scale internet-based survey and the other a survey at a 

workplace, which had introduced canteen takeaways. In the analysis we consider the WTP for 

different target groups and household categories. 

 

The large-scale survey 

The results from the large-scale contingent valuation study indicate that the concept attracts 

relevant target groups; groups of individuals with a less healthy diet, low physical activity and 

high body mass index. This may indicate that CTA may be an easy way for these groups to 

achieve a healthier diet. Other relevant target groups in Denmark are males and individuals with 

low education. Generally, males have a poorer diet than females, while individuals with a low 

education have a poorer diet than individuals with a high education. The results reveal that there 

is no significant difference in the willingness to pay for wholesome canteen takeaways between 
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males and females, while individuals with a low education have a significantly lower WTP for 

wholesome CTA compared with individuals with a high education.  

 

In addition, the results show that younger people have both a significantly higher interest in 

buying wholesome canteen takeaways, and a significantly higher WTP for wholesome canteen 

takeaways compared to older people. This may suggest that younger people have more pressure 

on their time, and that CTA therefore would be a welcome addition to their routines. But it may 

also suggest that younger people are more interested in trying new products. Since all age groups 

in Denmark need to improve their diet, the results suggest that the intervention will achieve a 

larger health benefit for younger age groups compared to older age groups. 

 

There is no significant difference in the WTP between households with children aged 0-6 years 

and households without children in this age group. However, for households with children in the 

age group 7-14 years, we find a significantly lower WTP for wholesome CTA compared to 

households without children in this age group, which may suggest that, in practice, the concept 

has to be adjusted to meet the needs of both households with and without children. About two 

thirds of the respondents say that they have an interest in buying wholesome canteen takeaways. 

 

According to the large-scale contingent valuation survey, wholesome CTA will most likely 

replace other types of fast food, followed by pre-prepared food bought in supermarkets and 

takeaway meals from other suppliers. It is, however, also quite likely that CTA will replace a 

home cooked dinner, or a cold dish that does not require cooking. Considering alternative time 

use, it is most likely that one will increase the time with family and friends, followed by 

increased time on spare time activities and hobbies. However, since CTA will mainly replace 

other types of fast or pre-prepared food, the time saved from not buying food and cooking dinner 

may be relatively small. 

 

The workplace survey 

The results from the workplace, which introduced canteen takeaways, suggest that a much larger 

fraction of the employees had an interest in buying canteen takeaway compared to the results 

from the large-scale survey. This may indicate that some of the respondents in the large-scale 

survey may have found it difficult to imagine what a canteen takeaway would look like, and 

therefore stated that they had no interest in buying the product. 
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However, the results from the large-scale survey and the first workplace survey suggest that the 

distribution of the stated WTP is quite similar for individuals with a positive WTP for canteen 

takeaways.
16

 However, the distribution of the stated WTP in the second workplace study is more 

compressed, with fewer respondents stating a very low or high WTP. Instead, more observations 

are found to be closer to the prevailing market price, which may be due to the fact that the 

respondents know that the product can be bought at that price. Another explanation may be that 

the respondents have gained additional experience of CTA and have adjusted their valuation 

accordingly. 

 

In both workplace studies, females and individuals with a higher labour supply were found to 

have a significantly higher WTP for CTA. One explanation for the higher WTP for females may 

be due to the fact that they usually have greater responsibility for buying food and cooking 

within the household, and that CTA may make females’ daily routine easier. As in the large-

scale survey, most respondents would increase the time spent with friends and family if they 

bought CTA and did not have to spend time on buying food and cooking dinner. However, 

contrary to the findings in the large-scale survey, most respondents in the workplace survey 

stated that canteen takeaways would replace a home cooked dinner, or a cold dish that does not 

require cooking. As this study is based on a limited number of CTA users from one workplace, it 

is not possible to draw any strong conclusions from this result. But it may suggest that the 

planning and decision process for the evening meal is fairly complex. In future research, it may 

therefore be a good idea to complement a hypothetical question about alternative food intake 

with a question about the certainty of the respondents’ statement. 

 

A shortcoming of the CVM is that it does not account for the frequency of purchase or the 

amount of portions that the individual aims to buy per week/month. As a complement to the CV 

studies at the workplace, we therefore collected sales statistics for CTA from its introduction in 

November 2008, until August 2010. The results show that the most portions per month were sold 

at the beginning of the period, and that there does not seem to be a learning, or habitual effect 

that generates increased demand over time. However, more observations from additional 

workplaces are needed to make predictions about the dynamic demand effects. 

 

Another shortcoming of CVM is that the results may suffer from a hypothetical bias, which 

implies that the stated WTP may be biased upwards due to the hypothetical nature of the 

payment commitment. The results of the large-scale survey may also suffer from an information 

bias, since the respondents are forced to evaluate a new product of which they have little or no 

experience. The sign of the information bias is more difficult to evaluate, since it may result in 
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either over-stating or under-stating the WTP. In the large-scale survey, the information bias may 

also have affected the number of individuals who stated that they had no interest in buying CTA.  

 

Earlier studies that have evaluated the impact of interventions aimed at improving dietary intake 

at the workplace have mainly focused on the effects on the total sample and have rarely studied 

the impact on different household categories. An exception is Sorensen et al. (2007), who 

evaluated an intervention which consisted of education and information in combination with 

environmental changes at workplaces. The results in Sorensen et al. (2007) suggest that the 

intervention has a significantly greater impact on the dietary intake of females compared with 

males; a result that also finds support in our workplace survey, but not in the large-scale survey 

where no significant difference was found in the WTP between females and males.  

 

Sorensen et al. (2007) also find a significantly positive effect on the dietary intake for single 

heads of households; a result that finds some support in the large-scale survey where households 

with one adult have a significantly higher interest in buying CTA compared with households 

with two or more adults. At the same time, this group of individuals has a significantly lower 

WTP for CTA compared with households with two or more adults. The improvement in the 

dietary intake for households with one adult will thus depend on the healthiness of their present 

diet compared with CTA and the price level of CTA. Concerning individuals with different 

levels of education, the results in this study are in line with the result in Sorensen et al. (2007). 

 

The intervention in this study can also be seen as complement to the intervention in Lassen et al. 

(2004), who evaluate an educational program for the canteen staff (in Danish firms) aimed at 

increasing the customers’ intake of fruit and vegetables at lunch, where CTA also has the 

potential to improve the dietary intake of the employee’s family. 
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Tables 

 

Table 1. Summary statistics; stated willingness to pay for canteen takeaways for respondents in 

the large-scale internet-based survey. The first column describes the alternatives that the 

respondents could mark in the payment card. The second column reports the number of 

individuals that marked each alternative. Columns four to seven report statistics for individuals 

who are interested in buying wholesome CTA; the number of individuals who marked each 

alternative and the percentage share, and their cumulative counterparts. 

 

Frequency  Frequency 

 

Cumulative 

Outcome Count Percent  Count Percent 

 

Count Percent 

Have no interesta 1000 33.4  

   

  

Less than DKK 25 177 

 

 177 8.9 

 

1997 100.0 

at most DKK 34 590 

 

 590 29.5 

 

1820 91.1 

at most DKK 44 518 

 

 518 25.9 

 

1230 61.6 

at most DKK 54 454 

 

 454 22.7 

 

712 35.7 

at most DKK 64 155 

 

 155 7.8 

 

258 12.9 

at most DKK 74 65 

 

 65 3.3 

 

103 5.2 

at most DKK 85 30 

 

 30 1.5 

 

38 1.9 

More than DKK 85 8 

 

 8 0.4 

 

8 0.4 

         
Sum 2997 

 

 1997 100.0 

 

  

Note: Outcome describes the alternatives in the payment card. a The complete sentence was Have no 

interest in buying canteen takeaways. DKK 10 ~ EUR 1.34. 
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Table 2. Results from the sample selection ordered probability model* for  

the large-scale survey, and descriptive statistics (mean values) for the  

variables in the model. 
 

Variable Coefficient s.e. p 
Mean of 

variable 

 Selection equation 

Constant 1.36 0.21   <0.001  

A diet with a high degree of 

healthiness,  -0.24 0.08 0.005 0.24 

A diet with some degree of 

healthiness -0.02 0.07 0.746 0.65 

More than 30 min of physical 

exercise per day -0.13 0.05 0.006 0.38 

BMI 0.02 0.01 0.018 25.1 

Age a -2.70 0.24    <0.001 0.46 

Single 0.12 0.06 0.036 0.24 

      Main equation 

Constant 0.95 0.14    <0.001  

Age a -0.69 0.32 0.032 0.46 

Gender(Female) 0.04 0.05 0.357 0.52 

Single -0.17 0.06 0.005 0.24 

Household with children                   

    0-3 years old 0.16 0.10 0.104 0.05 

    4-6 years old 0.05 0.08 0.534 0.09 

    7-14 years old -0.13 0.05 0.018 0.24 

    15-18 years old -0.03 0.06 0.609 0.15 

Overtime work 0.19 0.05    <0.001 0.34 

Higher education 0.13 0.05 0.008 0.45 

White-collar worker 0.01 0.01 0.918 0.62 

Copenhagen 0.34 0.06 0.000 0.15 

Nordsjælland & surrounding 

municipalities to Copenhagen  0.12 0.06 0.047 0.19 

Income b 0.04 0.02 0.035 4.19 

Income missing -0.43 0.18 0.016 0.04 

     
 Threshold parameters (main equation) 

Threshold parameter 1 0.97 0.081    <0.001  

Threshold parameter 2 1.60 0.114    <0.001  

Threshold parameter 3 2.34 0.145    <0.001  

Threshold parameter 4 2.82 0.160    <0.001  

Threshold parameter 5 3.25 0.171    <0.001  

Threshold parameter 6 3.81 0.212    <0.001  

     
 Correlation (u,ε) 

Rho(u,ε) c 0.57 0.159 0.001  

 
Number of observations 2997  Chi squared  6.10 

Log likelihood function -5066  Degrees of freedom 1 

Restricted log likelihood f. -5069  Prob [ChiSqd > value] 0.014 

Note: a The age variable is divided by 100. b Income, is the respondents income and 

takes a value of 1 if the income is less than DKK 100 thousand; 2 if the income is in 

the interval DKK 100,000-199,999; 3 if the income is in the interval DKK 200,000-

299,999 and so forth up to 9 if the income is in the interval DKK 800,000-899,999, 

and 10 if the income is above DKK 900 thousand. * The model consists of two 

equations, a selection equation modelled as a univariate probit model, and a Main 
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equation modelled as an ordered probit model. The indicator variable in the 

univariate probit model takes a value of 1 if the respondent is interested in buying 

CTA (i.e. states a positive WTP for CTA) and 0 if the respondent says that he/she is 

not interested in buying CTA. c Estimated correlation between the residuals in the 

selection equation (u) and the main equation (e). There is sample selection if rho is 

not equal to 0. 

 

 

 

Table 3. Marginal effects (in percentage units) on the cell probabilitiesa in the payment card for 

the large-scale survey. The marginal effect on the cell probabilities is the change in the 

probability that one will choose a specific alternative (cell) in the payment card due to a change 

in the explanatory variable by one unit. 

 

 
Cell 

 
   0    1    2    3    4    5    6    7 

Variable < DKK 25 DKK 25-34 DKK 35-44 DKK 45-54 DKK 55-64 DKK 65-74 DKK 75-85 > DKK 85 

Age b * 1.7 1.0 -0.5 -1.2 -0.6 -0.3 -0.1 0.0 

Gender(Female) -1.1 -0.6 0.3 0.7 0.4 0.2 0.1 0.0 

Single* 4.5 2.3 -1.4 -2.9 -1.4 -0.6 -0.3 -0.1 

Household with              
        

   children 0-3 year  -3.9 -2.6 1.0 2.7 1.5 0.7 0.4 0.1 

   children 4-6 year -1.3 -0.8 0.4 0.9 0.4 0.2 0.1 0.0 

   children 7-14 year* 3.4 1.7 -1.1 -2.2 -1.0 -0.5 -0.3 -0.1 

   children 15-18 year  0.8 0.4 -0.2 -0.5 -0.3 -0.1 -0.1 0.0 

Overtime work* -4.8 -2.9 1.3 3.3 1.7 0.8 0.4 0.1 

Higher education* -3.3 -1.9 1.0 2.2 1.1 0.5 0.3 0.1 

White-collar worker -0.1 -0.1 0.0 0.1 0.0 0.0 0.0 0.0 

Copenhagen* -7.8 -5.8 1.7 5.7 3.2 1.7 1.0 0.3 

Region 2 and 3 c * -2.8 -1.8 0.8 2.0 1.0 0.5 0.3 0.1 

Income d * -1.0 -0.6 0.3 0.7 0.3 0.2 0.1 0.0 

Note: a 1.0 denotes a change in the probability by one percentage point. b The marginal effects for the age variable 

represent a change of 10 years. c Region 2 and 3 = Nordsjælland & municipalities surrounding Copenhagen. d The 

marginal effects for the income variable represent a one unit change in the income variable, which can be interpreted 

as a move from one income interval to another, i.e. from the mean value 4.190 to 5.190. * Denotes that the point 

estimate in the main equation was significant at a five percent significance level. DKK 10 ~ EUR 1.34. 
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Table 4. Summary statistics, stated willingness to pay for canteen takeaways for the respondents 

in the workplace surveys. The first and sixth columns describe the alternatives that the 

respondents could mark in the payment card in the first and second workplace surveys. The 

second and seventh columns report the number of individuals who marked each alternative, 

whilst columns three and eight present the percentage share. Columns four, five, nine and ten 

present the cumulative counterpart.  

 

 2008 years workplace survey a  2009 years workplace survey b 

 Frequency  Cumulative   Frequency  Cumulative 

Outcome Count %  Count %  Outcome Count %  Count % 

DKK 34 56 35.7  157 100.0  < DKK 25 15 3.8  397 100.0 

DKK 44 63 40.1  101 64.3     DKK 25 48 12.1  382 96.2 

DKK 54 20 12.7  38 24.2     DKK 35 105 26.4  334 84.1 

DKK 64 4 2.5  18 11.5    DKK 40 104 26.2  229 57.7 

DKK 74 2 1.3  14 8.9    DKK 45 35 8.8  125 31.5 

DKK 84 10 6.4  12 7.6    DKK 50 59 14.9  90 22.7 

> DKK 85 2 1.3  2 1.3    DKK 55 16 4.0  31 7.8 

         DKK 65 8 2.0  15 3.8 

         DKK 75 7 1.8  7 1.8 

             

Sum 157 100.0     Sum 397 100.0    

Note: Outcome describes the alternatives in the payment card. In the 2008 survey, it was also possible to mark the 

alternative “less than DKK 25”. This alternative was not marked by any respondent.  a The survey was carried 

out four weeks after the introduction of CTA. b The survey was carried out nine months after the introduction of 

CTA. DKK 10 ~ EUR 1.34. 
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Table 5. Results from the ordered logit models for the workplace surveys in 2008 (four weeks 

after the introduction of CTA) and 2009 (nine months after the introduction of CTA), and 

descriptive statistics (mean values) for the variables in the models. 

 2008  2009 

Variable Coeff. s.e. p 
Mean of  

variable  

 
Coeff. s.e. p 

Mean of  

variable 

Constant -3.42 1.53 0.025   2.15 0.40 <0.001  

Gender (Female) 0.78 0.33 0.018 0.76  0.40 0.20 0.049 0.79 

Work full-time - - -   0.51 0.25 0.043 0.54 

Overtime work - - -   0.87 0.29 0.002 0.19 

Hours of work 0.08 0.04 0.029 36.9  - - -  

Single -0.91 0.45 0.043 0.18  -0.23 0.23 0.307 0.18 

Household with one child -0.22 0.51 0.664 0.18  0.17 0.24 0.485 0.27 

Household with two or 

more children 

0.39 0.41 0.340 0.47  -0.23 0.25 0.355 0.42 

35-44 years old - - -   0.82 0.28 0.003 0.31 

45-54 years old - - -   0.63 0.26 0.017 0.28 

55 years or older - - -   0.45 0.33 0.171 0.16 

Age (number of years)/10 0.18 0.15 0.236 3.54  - - - - 

          

Threshold parameter 1 1.85 0.67 0.006   1.59 0.21 <0.000  

Threshold parameter 2 2.80 1.37 0.040   2.99 0.26 <0.000  

Threshold parameter 3 3.09 1.87 0.062   4.12 0.37 <0.000  

Threshold parameter 4 3.26 1.72 0.059   4.59 0.41 <0.000  

Threshold parameter 5 5.14 1.81 0.004   5.87 0.58 <0.000  

Threshold parameter 6 - - -   6.64 0.81 <0.000  

Threshold parameter 7 - - -   7.43 0.99 <0.000  

          

Number of observations 157     397    

Log likelihood function -208.6     -726.4    

Restricted log likelihood f. -216.1     -737.9    

Chi squared  15.1     22.9    

Degrees of freedom 6     9    

Prob [ChiSqd > value] 0.019     0.006    

Note: The variable work full-time (takes a value of 1 if the individual works between 34 and 38 hours per week and 

0 otherwise), and the variable overtime work (takes a value of 1 if the individual works more than 38 hours per week 

and 0 otherwise). In the model, the reference individual has a part-time job (i.e. has a labour supply below 34 hours 

per week). 
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Table 6. Marginal effects (in percentage units) on the cell probabilitiesa in the payment card for 

the workplace survey in 2008. The marginal effect on the cell probabilities is the change in the 

probability that one will choose a specific alternative (cell) in the payment card due to a change 

in the explanatory variable by one unit. 

 Cell 

        0        1        2        3        4        5       6 

Variable DKK 25-34 DKK 35-44 DKK 45-54 DKK 55- 64 DKK 65-74 DKK 75-85 > DKK 85 

Gender (Female)* -18.3 6.2 6.0 1.3 0.7 3.4 0.7 

Hours of work* -1.8 0.4 0.6 0.2 0.1 0.4 0.1 

Single* 21.8 -8.3 -6.8 -1.5 -0.7 -3.8 -0.8 

Household with one child 5.2 -1.4 -1.8 -0.4 -0.2 -1.1 -0.2 

Household with two or more ch. -8.8 2.0 3.2 0.8 0.4 2.0 0.4 

Age (number of years) -4.0 0.9 1.5 0.3 0.2 0.9 0.2 

Note: a 1.0 denotes a change in the probability by one percentage point. * Denotes that the point estimate in the 

ordered logit model was significant at a five percent significance level. ch.= children. DKK 10 ~ EUR 1.34. 

 

 

 

 

Table 7. Marginal effects (in percentage units) on the cell probabilitiesa in the payment card for 

the workplace survey in 2009. The marginal effect on the cell probabilities is the change in the 

probability that one will choose a specific alternative (cell) in the payment card due to a change 

in the explanatory variable by one unit. 

     Cell     
    0    1    2    3    4   5   6   7   8 

Variable <DKK 

25 

DKK 

25-34 

DKK 

35-39 

DKK 

40-44 

DKK 

45-49 

DKK 

50-54 

DKK 

55-64 

DKK 

65-74 

> DKK 

75 

Gender (Female)* -1.5 -4.1 -4.3 1.7 1.8 3.9 1.2 0.6 0.6 

Work full-time* -1.8 -4.9 -5.7 1.6 2.2 5.2 1.7 0.9 0.8 

Overtime work* -2.4 -7.0 -10.4 -0.3 3.1 6.5 3.6 2.0 1.8 

Single 0.8 2.3 2.5 -0.9 -1.0 -2.3 -0.7 -0.4 -0.3 

Household with one child -0.6 -1.6 -2.0 0.4 0.7 1.8 0.6 0.3 0.3 

Household with two or more ch. 0.8 2.2 2.6 -0.7 -1.0 -2.3 -0.7 -0.4 -0.4 

35-44 years old* -2.5 -7.1 -9.6 0.9 3.2 8.8 3.1 1.7 1.5 

45-54 years old* -1.9 -5.5 -7.4 0.8 2.5 6.8 2.4 1.3 1.2 

55 years or older -1.3 -3.9 -5.3 0.5 1.8 4.8 1.7 0.9 0.8 

Note: a 1.0 denotes a change in the probability by one percentage point. * Denotes that the point estimate in the 

ordered logit model was significant at a five percent significance level. ch.= children. DKK 10 ~ EUR 1.34. 

 

 



Appetite 58 (2012) 168-179. DOI: 10.1016/j.appet.2011.08.022 

34 
 

 

                                                            
1 With the exception of children between six to nine years old, who fulfil the recommendation of 400 gram of fruit 

and vegetables per day for children up to ten years, Kjøller et al. (2007). 

 

2 The food supply program comprised an increased availability of low-fat products and vegetables in workplace 

cafeterias, and the educational program consisted of information about healthy nutrition through brochures, table 

tents, a self-help manual and posters. 

 

3 Nielsen is a market research company that was established in the United States in 1923. The company opened its 

first international office in the UK in 1939 and is today represented in more than 100 countries. For further 

information see www.nielsen.com 

4 Since we are interested in the workforces’ willingness to pay for healthy CTA, we have restricted the age of the 

respondents. In Denmark, one usually retires at an age of 65 years. 

 

5 The percentage share of blue-collar workers does not reflect the actual share of blue-collar workers in Denmark, 

but was chosen to ensure that a sufficient part of the sample consisted of this type of employee, since they were 

initially considered to be an important target group. 

 

6 In the initial analysis of the data, these individuals were included in the sample, and a sample selection ordered 

probability model was estimated. Since the results suggested that there was no selectivity in this sample, these 

individuals have been removed from the final sample. 

 

7 In Danish, ‘hakkebøffer’ was used to exemplify the type of meat. The ingredients for ‘hakkebøffer’ are lean 

ground beef, butter, salt and pepper.   

 

8 A drawback of the multinomial logit model is, for example, that the relative probabilities of any two outcomes are 

independent of probabilities of other outcomes (see e.g. Train 2009).  

 

9 Albertslund, Ballerup, Brøndby, Gentofte, Gladesaxe, Glostrup, Herlev, Hvidovre, Høje-Taastrup, Ishøj, Lyngby-

Taarbæk, Rødovre, Vallensbæk and municipalities in Nordsjælland. Additional dummy variables were created for 

other regions, but turned out to have an insignificant effect in the statistical analysis. To obtain a parsimonious 

parameter specification, these variables where not included in the final model specification. 

 

10 The regression results from a probit model with the dummy variable high degree of healthiness as dependent 

variable and a constant, female, higher education, age, white-collar worker, single and income as explanatory 
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variables reveal that the variables female, higher education, age, and white-collar worker are significantly positive, 

whereas the point estimate for single is significantly negative. 

 

11 In the initial specification of the selection equation, we also included the variables that represent 

household/individual characteristics in the main equation, see Table 2. However, in the final specification, we 

removed the insignificant variables to avoid an over-parameterized model. 

 

12 Note that this just implies that the effects in Table 3 are 10 times larger than the effect of change of one year.   

 

13 The respondent was allowed to mark two alternatives. The figures represent the real percent, i.e. the percentage 

shares have been normalised such that they sum to 100 percent.  

 

14 For the respondents that answered the “on site” questionnaire at the workplace in 2009, 175 out of 252 had not 

used CTA. The main reason for not buying CTA was that they prefer home cooked food (59 respondents) and that 

they were unaware of the possibility to buy CTA. Twenty four respondents found it difficult to transport the food to 

their home and keep the food cool. More than one reason could be reported. 

 

15 Contrary to the result from the large-scale survey, we find no support for a significant difference in the WTP for 

CTA between individuals with different educational levels in the workplace surveys. To obtain a parsimonious 

parameterisation, the respondents’ educational level was not included as an explanatory variable in the final 

specifications of the econometric models for the workplace surveys.  

 

16 For example, stated that they have a WTP above DKK 44 (€5.91) while about 12 percent stated that they have a 

WTP above DKK 64 (€8.60) in both surveys. 

 


