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Abstract

In this paper, we use a unique combination of questionnaire data and real market purchase data on organic food to examine whether stated values can predict purchase behaviour. In particular, the objective is to determine to what extent organic goods represent private or public benefits since this determines the need for public intervention.  Our data cover around 2000 households and are combined with a survey administered on the same panel in 2002. We distinguish between private use values (health, taste and freshness attributes) and public non-use values (environmental and animal welfare attributes). We find that public values are on average valued much more than private values according to consumers’ own statements. However, when confronting these consumer statements with actual market behaviour, the propensity to purchase organic is found to increase significantly with the weight assigned to private values. We test this empirically by estimating logit models of consumer choice dependent on stated values and individual characteristics. Stated private values increase the probability of being an organic user to a significant extent. The effect of stated public values is lower, and not always significant depending on food product group. In contrast, stated willingness to pay extra taxes to subsidize organic farming, appears to mainly reflect public values. Whether we consider stated willingness to pay extra taxes to finance a subsidy for organic farming or observed willingness to pay for organic products in the real market, the majority of consumers are only willing to pay if they hold both types of value. 
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1. Introduction

The market share of organic production is basically determined by demand for the benefits offered by organic products.  The private benefits that are perceived by the consumers, such as enhanced quality, taste, freshness, and a healthier product, can - in principle - be satisfied without any public intervention: The private benefits can be supplied in the market as long as the households are willing to pay a price premium for products offering these benefits – provided, however, that it is possible to distinguish between organically and conventionally produced products.  

Concerning the private benefits, there are no social benefits associated with increasing organic consumption. However, if consumers are willing to pay more for the organic attributes, there may be a societal value associated with providing reliable and independent information – giving consumers the choice among different levels of risk at different prices may be economically efficient (cf. e.g. Beales, Craswell and Salop, 1981). Thus providing extra information – and ensuring freedom of choice – represents a possible societal value (or welfare gain). Thus, there is a need for an independent third party to guarantee authenticy of organic products (McCluskey, 2000).  

If, on the other hand, organic products offer public benefits, the situation is different. In many cases, free market forces will ensure the optimal allocation of resources. A prerequisite for this, however, is that market prices reflect “true” prices. This is not the case in agricultural production, as production of public good attributes such as environmental protection, animal welfare and food safety is associated with extra costs. Consequently, food products offering such attributes are typically more costly than conventional products.  From a theoretical point of view, however, the ”true” prices of the products causing detriment to public goods, should, in principle, encompass these additional costs. If so, the price difference between conventionally and organically produced foods would diminish. 


Hence, the presence of public values calls for public intervention, as there may be a social value of enhancing and increasing organic production further than the optimal level from a private perspective. Organic production and consumption may be supported in several ways, for example by taxing conventional production, subsidising production of public good attributes, or by providing information and consumer education. Attributes such as being GMO-free, pesticide-free and other product safety/production condition characteristics are all credence attributes (Nelson, 1970; Darby and Karni, 1973), in the sense that the value of these attributes cannot be discerned even after consumption. Public authorities play a key role in information provision regarding credence goods, as public information is generally more trusted (Nayga, Poghosyan and Nichols, 2002; Teisl, Roe and Hicks, 2002). For issues subject to public concern, government may have an incentive to provide information to consumers by financing information campaigns and consumer education or promoting and certifying labels.

The consumption of organic foods is increasing throughout Europe (Giraud, 2003; Hamm et al., 2002; Wier and Calverley, 2002). Organic goods offer a variety of attributes, such as being environmentally friendly and ensuring animal welfare. However, today’s growth in consumption of organic foods may be due to increasing focus on private good attributes such as healthiness, taste and quality. In addition, increasing food safety concerns, partly driven by the threat of food scares emerging during the 1990s, may play an important role (see e.g. Beckmann, 2001; Briz and Al-Hajj, 2003; Mitchell, 1998; Richter et al., 2000; Storstad and Bjørkhaug, 2003). Even if certain food safety risks are not currently regulated in the official organic label, consumers might interpret the organic production rules as a general guarantee for increased food safety. 

The question that we address in this article is to what extent the current high level of demand for organic foods is primarily sustained by public benefits, such as environmental and animal welfare concerns, as compared to private benefits such as food safety and quality concerns. The answer to this question has important implications for public policy on organic food and for the future growth of organic food demand. If people ascribe both public and private value to organic production, but purchasing is motivated solely by private values there may be a need for public intervention to ensure a socially optimal level of public benefits from organic production. 

In this paper, we analyze the underlying motives for purchasing organic foods in Denmark in order to examine whether organic goods are a matter of private or public values. The Danish market for organic foods offers a useful ground for empirical research on consumer demand for organic foods since it is relatively mature and does not suffer from the supply shortages and barriers that dominate most of the markets outside of Denmark. We employ data based on observations of stated as well as actual purchasing behaviour of a large number of organic as well as conventional foods. The data contain information on 2000 households’ daily purchases during 2001. In addition, the actual purchase data is supported by a questionnaire, surveying households in the very same sample for information on attitudes, values and food habits. We can therefore combine the purchase and the survey data in order to identify important characteristics of consumers with high propensity to purchase organic foods, with special emphasis on the importance of valued organic product attributes. 

As data on observed market behaviour are not found in any country until recently, there are few studies on the estimation of the demand for organic foods based on actual purchases. The few exceptions are Armand-Balmat (2002), Brombacher (1992), Glaser and Thompson (1998, 2000) and Jörgensen (2001), who employ sales data from Marketing Research Institutes in Germany, USA and Sweden, respectively. Almost all previous studies on organic foods are based solely on postulated behaviour, i.e. stated willingness to pay (see e.g. Bugge and Wandel, 1995; Fricke, 1996; Grunert and Kristensen, 1995; Jolly, 1991; Misra, Huang and Ott, 1991). 

Section 2 below describes the data used in this study, while Section 3 summarizes what current research has found on how health and environmental considerations as well as socio-demographic characteristics influence the demand for organic food. Section 4 describes how use and non-use values are perceived by the respondents in our sample. In Section 5 we explore how values and attitudes influence the stated willingness to pay for organic products. Next, in Section 6, we then analyze how stated values influence actual purchasing propensity. Section 7 summarizes our findings.

2. Data

GfK purchase data set

We use household purchase data provided by a market research institute, GfK Denmark, encompassing purchasing behaviour for daily necessities of more than 2,000 households in 2001.
 Households are sampled to ensure representativeness of the Danish population. The analysis of Andersen (2002) concludes that the panel is quite representative. All data are self-reported: each household fills in a shopping diary, which is finally collected and checked by GfK Denmark. The households report product characteristics at a detailed level (type, brand, scanner-code, volume, units, price, organic/non-organic) and furthermore store choice and time for each shopping trip. In addition to the purchase data, we have access to background information, such as the number, gender, education, occupation, income and age of all household members, plus the geographical location. Appendix A shows the demographic profile of the sample. The data are described in detail in Andersen (2001, 2002).

Questionnaire data


The Danish purchase data are supported by a questionnaire in contingent valuation format, surveying households in the very same sample for information on attitudes, perceptions, values and food habits. 1609 households responded to the questionnaire, which corresponded to a response rate of 77% (Appendix A summarizes the information on the demographic profile of the sample). In the survey, we focussed particularly on perceptions and stated valued attributes concerning organic foods. It is the combination of these two sources of information (purchase data and questionnaire data) about the same households that makes the data unique.


The structure of the questionnaire was as follows: a section on food habits and valued food attributes in general, a part specifically on ecological food products including willingness to pay questions for two products, another part on attitudes to organic food in general and knowledge of the Danish organic label, and a final part on willingness to pay a tax to sustain organic production. 


Stated willingness to pay (WTP) was elicited in different manners. First, we asked for the WTP for four specific organic product types (milk, rye bread, potatoes, and minced beef). Each household was only presented two product types. The total sample was divided into 4 groups, each asked about one livestock product (milk or beef) and one crop product (bread or potatoes). Normally, dichotomous choice questions are recommended for contingent valuation surveys (see for example the influential report by the panel convened by the National Oceanic and Atmospheric Administration, NOAA, 1993) when valuing public goods which normally are not traded in markets. The context is somewhat different here since we deal with a product that normally is bought and sold in shops. We used two open-ended questions, one on the WTP for the standard product and one on the WTP for the organic product. This format was chosen in order to avoid possible anchoring bias on the market price. Prices vary strongly between stores, and when, in an early pilot study, we used a dichotomous-choice format for the questions this resulted in a certain number of missing answers due to consumers’ not agreeing on the price.  Second, we asked for the willingness to pay extra taxes to finance a subsidy in order to ensure future organic production. (The exact wording of the questions can be found in Appendix B.) In this manner, stated valued organic product attributes were revealed in various ways: for organic goods in general, and for the four specific products (for those willing to pay more for these). Each WTP question was followed by questions on the reasons for why the respondent was willing to pay more for an organic product or not. We used 10-point Likert scales to measure the importance of different product attributes. An example of survey WTP questions is given in Appendix B.
3. Characteristics of organic buyers

3.1 Health considerations, environmental concerns and labelling

Besides basic food attributes such as freshness and taste, the survey found that the absence of medicine and pesticide residues was generally ranked as the most important food product attribute for conventional as well as organic foods. Of subsequent importance were low fat content, animal welfare and environmental considerations, and origin. These were then followed by attributes such as nutritional value (vitamins and minerals), brand, ease of preparation, being delivered from specific farms, markets or processors, and being organic (in that order). By and large, the same attributes ranking is found in Weatherell, Tregear and Allinson (2003) suggesting that British and Danish consumers are comparable. 

Some of these characteristics are significantly more valued among organic buyers than non-buyers. 
 We define buyers as consumers holding an organic budget share (all food types) higher than 2.5%
. Thus, not surprisingly, organic buyers focus more on residues, animal welfare, and environmental attributes, and less on low prices, and more often they prefer national products, compared to non-buyers. For the other attributes, there is no significant difference between buyers and non-buyers. 

In the questionnaire households were asked in a closed-ended format how often, in everyday life, they worry about specific issues related to food. The panel members most often worry about spoiled food, salmonella and other types of bacteria, plus medicine and pesticide residues. Less often, they are concerned about health risks from cholesterol, mad cow disease and genetically modified organisms. Numerous previous studies have found that pesticide residues is the top health concern in other countries as well, see e.g. Bruhn et al. (1992), Buzby and Skees (1994), Buzby, Skees and Ready(1995), Byrne, Gempesawll and Toensmayer (1991), Govindasamy, Italia and Liptak (1997), Misra, Huang and Ott (1991), Swanson and Lewis (1993) or Veeman and Adamowicz (2000). Health concern is significantly more prevalent among organic buyers than non-buyers. This holds for all types of health risk concern, with the exception of risk from cholesterol, where no significant difference is observable. 71% of the respondents agree that foods should be tested more thoroughly for pesticide residues, and organic buyers agree significantly more often. Additionally, buyers are more positive towards banning harmful pesticides. 

Organic buyers have significantly higher trust in the Danish organic label than non-buyers. Moreover, organic buyers generally trust several types of labelling more, such as the Nordic Swan label (an environmental label for non-food products), labels ensuring products to be salmonella- or campylobacter free, or labels ensuring animal welfare. A majority of the respondents (between 66% and 82% depending on the label) feel the risk of falling ill/inducing a heavier environmental load/deteriorating animal welfare is reduced when the product is labelled – and trust in these labels are in all cases significantly higher among buyers than non-buyers. In particular, if the product is labelled organic, around 26% of the respondents feel it lowers the risk of bacteria contamination (from chicken), and mad cow disease (from beef) – and only around 3-4% feel the risks become higher.

Only a minor part of the respondents agrees in statements saying that environmental pollution is not as extensive as claimed, that it makes no sense to act environmentally friendly, either because each individual’s own contribution is negligible or because we are already doing enough today, or that it is not within the consumers’ power to solve the problems of pollution. Organic buyers disagree significantly more often than non-buyers. Thus, few consumers neglect the existence of environmental problems, and few reject their own responsibility. The results suggest that it is widely acceptable to state environmental concerns. 

Buyers are more often members of organisations for the protection of nature and animal welfare, and they recognize and notice the Nordic Swan Label (an environmental label) more often than non-buyers. These findings suggest that organic buyers also behave (and think) more environmentally friendly in general. In Sections 4 and 5, we will identify to what extent environmental and health concerns influence the propensity to purchase organic products.

3.2. Socio-demographic characteristics

Previous research has identified a number of socio-economic and demographic variables that significantly influence demand, or willingness to pay for, organic products. Generally, however, the results from these studies point to opposing results. Several studies (Bjerke, 1992; Grunert and Kristensen, 1995; Infood, 1997, 1998; Buzby and Skees, 1994; Byrne, Gempesawll and Toensmayer, 1991; Ott, 1990; Huang, 1996; Haest, 1990; Jolly, 1991; Menghi, 1997; The Packer, 1998) found that younger consumers (under 45 years) have a higher propensity to buy organic products than older consumers have. However, Bugge and Wandel (1995), Fricke (1996), Fricke and von Alvensleben (1997) and Meier-Ploeger et al. (1996) suggest that also the oldest consumers have a high propensity for buying organic products. Misra, Huang and Ott (1991) found that respondents between 26 and 60 years of age were less likely to pay for certified pesticide-free produce. One study (Infood, 1998) found that buying propensity increases with urbanity, while Jolly (1991) found the opposite relationship. Finally, no significant correlation was found in Jörgensen (2001), Huang, Misra and Ott (1990) and Huang (1993). 

According to Menghi (1997), Grunert and Kristensen (1995), Jörgensen (2001), Ott (1990), and Thompson and Kidwell (1998), the propensity for buying organic foods is positively correlated to household size. On the other hand, Ott (1990), Jolly (1991), Huang (1996), Goldman and Clancy (1991), Byrne, Gempesawll and Toensmeyer(1991), Grunert and Kristensen (1995), Bjerke (1992), and Swanson and Lewis (1993), found that household size has no significant influence. Thompson and Kidwell (1998) and Land (1998) found that the presence of children in the household increased the probability of choosing organic products. Loureiro, McCluskey and Mittelhammer (2001) also found that the presence of children in the household positively affects the propensity to buy organic, but also that household size has a negative effect on the propensity to buy organic. On the contrary, Beckmann (2001), Jolly (1991), Buzby and Skees (1994) and Packer (1998) found that the presence of children does not affect purchases of organic products significantly. 

Haest (1990), Buzby and Skees (1994), Grunert and Kristensen (1995), and Beckmann (2001) find that household income has no significant influence on the demand/willingness to pay for organic/free-from-pesticides goods. Menghi (1997), Misra et al. (1991), Fricke (1996), Jörgensen (2001) and Meier-Ploeger et al. (1996), however, found that households with middle and higher income show a greater tendency to purchase organic foods. Results from Bugge and Wandel (1995), Menghi (1997), Ott (1990), Huang (1996), Misra et al., (1991), Byrne et al. (1991) and Haest (1990) indicate that high education is positively correlated with the tendency to buy/pay more for organic products or products produced without pesticides. This was not supported, however, in Beckmann (2001), Buzby and Skees (1994) or Thompson and Kidwell (1998), and only partly in Byrne, Gempesawll and Toensmeyer (1991). 

Almost all of the studies mentioned above apply stated, and not observed, behaviour. In the following, we will examine to what extent these findings can be supported using Danish data for revealed preferences. 

4. Perception and valuation of organic attributes in Denmark

4.1. Defining value types

In the following, we apply various types of product attributes or more general values or benefits. First, we distinguish between private and public goods. Private goods can only be consumed by one household (e.g. an organic potato can only be eaten once, in one household). In contrast, public goods can be shared, and the utility of the consumption is independent of (and not excluding) consumption in other households.  

Second, consumers that purchase organic food (buyers) may have use values, such as utility from taste, personal health and freshness, i.e., product attributes which can only be enjoyed by actually using (eating) the product. The attributes are furthermore private good values that can only be consumed by one household (for example, an organic potato can only be eaten once, in one household). Non-use values are in our study public good values related to improved environment and/or animal welfare. Other forms of non-use values, such as existence value, vicarious value, or bequest value, are not directly identified in this study.
4.2. Stated valued attributes  

As regards the willingness to pay for specific organic food products, between one fifth and one third of the households state they are willing to pay more for organic products, depending on product type. Most consumers are willing to pay extra for organic milk and bread, fewest for potatoes and beef. On average, the stated price premium ranges between 25% and 38% more, depending on product type. Table 1 shows the individual willingness to pay for the organic product relative to the conventional version. Thus, average willingness to pay is the mean of all individual WTP bids. In all four cases WTP varies considerably, leading to a standard deviation almost as large as the mean. Furthermore, the median is in all cases lower than the mean, as very high bids influence the mean.

INSERT TABLE 1 HERE

A comparison with actual willingness to pay, i.e., the observed price premium estimated from purchase data, shows that for organic milk, rye bread and potatoes, the consumers are on average actually paying less than they state that they are willing to pay (compare column 5 in Table 1A vs. Column 6 in Table 1B). For minced beef, the opposite holds: In these cases, the actual price premium exceeds the mean stated price premium, but the difference is slight and the number of households too low to draw any conclusion. 

A priori, we expect there are two effects, each working in opposite directions: (1) Stated willingness to pay is often presumed to be overestimated compared to real willingness to pay.
 This effect seems to dominate in the case of milk, which is the product with the lowest actual price premium. (2) In the case of the other products, another effect wins through – and this effect is due to the fact that for these products the actual price premium is relatively high. Thus, some of the consumers, stating they are willing to pay more, are only willing to pay a smaller price premium than the current market price premium. These consumers state a positive willingness to pay, but do not buy any organic products at current prices and are thus not registered in purchase data. Consequently, we find that average stated willingness to pay for the organic version of the product is lower than the price premium that consumers actually pay, as the low bids from consumers willing to pay more, but only willing to pay less than the current market price premium, are included in the estimate of stated willingness to pay – but not in the revealed willingness to pay estimated from purchase data.
 

Interestingly, valued product attributes seem to differ somewhat from food product attributes in general, as described in Section 3.1. For organic food, most consumers (including those not willing to pay more) state that improved animal welfare and environmental protection are the two most important features of organic production. Health attributes are ranked lower. Most consumers that perceive organic products as healthier believe they are healthier because of the absence of pesticide and medicine residues.  

We find further that there are no big differences in valued product attributes across product types. We aggregate all organic attributes into either use values or non-use values, e.g., animal welfare, environmental attributes. Table 2 shows the percentage of total value assigned to each value type for organic food in general, and more specifically for each of the four products handled in the questionnaire, plus median and standard deviation. 

The value of organic goods can only be distributed on use and non-use values if the respondent answers both questions about use and non-use values, and has a positive value for at least one of these. We have answers to both use and non-use values of organic goods in general from 1,188 households, and 1,000 of these have positive use or non-use value. For the specific products, only households that state that they are willing to pay answer questions on use and non-use value and since not all households are asked about all specific goods we have only between 108 and 197 positive evaluations for each specific product. 

INSERT TABLE 2 HERE

 
It is evident from Table 2 that non-use values are assigned around twice as much weight on the “importance scale” as use values. Around two third of total value can be assigned to non-use values, leaving one third assigned to use values. This result holds across product types, as well as for organic goods in general. Furthermore, the median and standard deviations indicate rather identical distributions, as medians and standard deviations do not vary much across product types. 

Comparing specific use and non-use value types reveal that environmental and animal welfare attributes are equally important. For use values, health attributes are the most important, taste the second most important, and finally, freshness the least important.

5. Linking attitudes and stated values with willingness to pay

The survey instrument asked for willingness to pay in two manners: through the price paid for specific products, and through a monthly tax to finance a subsidy to ensure future organic production. Since the sample for stated WTP for specific products is quite small (around 400 respondents), we focus here on the link between stated values and stated willingness to pay a monthly tax to support organic production.

About one fourth (26%) of all consumers are willing to pay on average DKK207 (around EUR28) per month in extra taxes. However, out of these, a little more than half state that they are not willing to pay more for any of the four organic products handled in the questionnaire. Also, when taking into account actual consumption behaviour, this group holds a much lower average organic budget share (3.3%) than the group that state willingness to pay both extra taxes and willingness to pay more for at least one of the four organic products (organic share 11.8%). This indicates that some households, with a low propensity to buy organic foods (and hence not willing to pay for private benefits like taste, freshness, and health that can only be enjoyed by actually consuming organic products), are in fact willing to pay for non-use values like environmental and animal welfare benefits associated with organic production.

By combining information on whether respondents are organic buyers or not with information on willingness to pay taxes, significant differences are revealed in the willingness to pay between buyers and non-buyers. By furthermore breaking these groups down by stated acknowledgement of organic goods having (or not having) private use value and/or public non-use value, we can identify consumer groups according to value types.   

5.1. Identifying consumer groups and value types 

Table 3 provides an overview of the relative size of different consumer groups. Of the 1191 households that responded to the question on values associated with organic goods in general, we have reliable
 purchase data for 2001 for 1,216 households. 42% of these households are buyers (according to our definition of having an organic budget share over 2.5%), and 58% of all households are non-buyers. The questions on both general use and non-use values are answered by 1,188 respondents, and 1,171 of these also answered the question on taxes. 74% of all respondents are not willing to pay extra taxes in order to ensure future organic farming, while 26% are willing to do so, as mentioned above. Table 3 concerns these 26%.

INSERT TABLE 3 HERE

It appears from Table 3 that more than two third of those willing to pay extra taxes are organic buyers (group 1, 18% of all households). All of these have stated non-use values (group 1A), and almost all of these also have stated use values (group 1Aa, 17% of all households). A priori this group is expected to have the highest willingness to pay, as they may hold all types of values. Part of the use value is encompassed by the value of organic foods purchased, and part is encompassed by a private consumer surplus for households willing to pay more than the market price. Thus, buyers’ willingness to pay extra taxes may first include a private consumer surplus, second it may include an option price for households valuing the possibility of buying organic goods in the future, and third it may include all types of non-use values. Group 1Ab (consumers with stated non-use values, and no stated use-values, 1% of all households), can neither have a private consumer surplus, nor an option price, as they state they have no use values. Consequently, we expect the willingness to pay for this group to be lower than the willingness to pay for group 1Aa. Group 1Aa is actually much larger than 1Ab and 1B (buyers with no stated use values), suggesting that almost all buyers assign both types of values.

No households (buyers as well as non-buyers) without stated non-use values (group 1B and 2B) are willing to pay extra taxes – thus, all households willing to pay extra taxes also assign value to organic goods.

Non-buyers that are willing to pay extra taxes and that assign non-use values to organic goods (group 2A), constitute 7% of all households. The vast majority of these (group 2Aa, 6% of all households) also assigns use values to organic goods. This may seem surprising, but recall our definition of a buyer: being a non-buyer means that you buy less than 2.5% of organic goods in general. Having use values is expected to lead to a positive WTP, but it does not necessarily lead to a WTP high enough to actually purchase the product, since the WTP may still be lower than the price premium. The remaining households (group 2Ab, 1% of all households) only assign non-use values to organic goods. Consequently, a priori, we would expect the willingness to pay for this group to be lower than the willingness to pay for group 2Aa. 

74% of all households are not willing to pay extra taxes (not shown in Table 2). Of this group, around one third is buyers. A (very) small part of this group (buyers that are not willing to pay extra taxes) is not assigning any type of value to organic farming, but are also – very illogically – buyers.  The vast majority of buyers not willing to pay extra taxes assign value to organic goods, however – and the vast majority assign use values as well as non-use values. 

Two thirds of the households not willing to pay extra taxes are non-buyers. Out of these, the majority actually assigns some value to organic goods. This value must, however, be very low, as these households are not willing to pay taxes, and they hold very low propensity to purchase organic, as they belong to the non-buyer group (organic budget share less than 2.5%). A minority does not assign any type of value to organic farming, which is logically reflected in this group not being willing to pay extra taxes, and not belonging to the buyer group.

5.2. Estimated willingness to pay
Table 4 shows average bids to pay extra taxes in order to ensure future organic farming. A large variation is observed around the mean of DKK207 (around EUR 28) per month the highest willingness to pay is DKK1500 per month, while the lowest is DKK5 per month. 

Three out of five organic buyers are not willing to pay extra taxes, while two out of five are willing to pay DKK219 (EUR 29) on average. Nine out of 10 non-buyers are not willing to pay extra taxes while one out of ten is willing to pay DKK180 (EUR 24) on average.

INSERT TABLE 4 HERE

In general, the willingness to pay bids seem sensible. First, it appears that willingness to pay is generally higher for buyers (DKK219) than for non-buyers (DKK180). Second, for non-buyers, households having use values as well as non-use values hold higher willingness to pay (DKK181) than households having only non-use values (DKK170).  As this group is currently not purchasing organic foods, the higher willingness to pay due to use values may correspond to an option price.

However, for the two groups of buyers that state they assign values to organic goods, the difference in their willingness to pay is very small. Buyers assigning both types of values, (and possibly having private consumer surplus as well as option value), have a slightly lower willingness to pay (DKK218) than buyers assigning non-use values only (DKK221). Before jumping to conclusions however, it is worth noticing that the latter group is very small (8 households – 1% of the total sample), which makes estimates for this group rather uncertain. The bids in this group lie between DKK50 to DKK500. 

A more detailed analysis can be done by studying the influence of stated values and attitudes on the level of the willingness to pay a tax. We assume that certain characteristics and attitudes of the consumer influence whether the consumer responds yes to the question on willingness to pay a tax to sustain organic production. If this latent variable exceeds a certain threshold, then the consumer responds yes, and the magnitude of the willingness to pay (WTP) bid is modelled in a second step. In other words, we assume a linear relation between the WTP bid and the respondent characteristics, including stated use and non use values:
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where WTPi is the WTP bid of individual i, β is the vector of characteristics to be estimated, Zi is the vector of individual characteristics and stated values, and u1i is an error term. Since we only observe WTP bids for respondents having stated that they are willing to pay such a tax, the dependent variable is only observed when the latent variable exceeds a threshold level, 
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. We thus use a Heckman sample selection model to correct for the bias that would arise if the latent variable were not taken into account. We assume that the variables in Xi that determine whether an individual makes a positive bid or not include attitudes and knowledge of organic production. For example, it seems logical to suppose that the barriers discussed above determine whether a respondent has sufficiently strong attitudes towards organic food to express a positive willingness to pay. In our sample, those attitudes are measured by questions relating to whether the consumer has knowledge about what organic production stands for, or whether she has confidence in the organic production rules or the control of organic food products. It is only when these variables are sufficiently strong to make the respondent willing to pay a tax for organic production that the other characteristics of the individual – income, education, use and non-use values – will determine the level of the WTP. The regression results from the Heckman sample selection model are presented in Table 5. To interpret the results, note that Jutland rural is the base for the geographical categorical variable, vocationally oriented high school is the base for the education variable, and maximum age 20-29 the base for the age variable. 
INSERT TABLE 5 HERE

As for the selection equation, we find that barriers indeed have a significant negative influence on being willing to pay a yearly tax to sustain organic production. The most important significant barriers are no interest in organic products and no trust in the health effects of organic production. Stating no trust in the control of organic production is also a significant variable in not giving a positive WTP bid. Once a respondent states a positive WTP, it is age, education level and income (as proxied by food expenditure
) that influence the level of the WTP bid in a positive and significant manner. In addition to these parameters, however, stated non-use (public) values have a significant positive impact on the level of WTP. In comparison, the coefficient with regard to the level of stated use (private) values is much smaller and it is not at all significant. Having children in the age group 0–14 years has a positive impact on the WTP level, but it is significant only on a 13% level. 

When it comes to being willing to pay a yearly tax to sustain organic production, it thus seems that use values constitute a relatively small fraction of total value. Willingness to pay extra taxes appears instead to reflect primarily public non-use values. This confirms the previous analysis of the cross tabulation in Table 4. Table 4 furthermore indicates that there is no significant private consumer surplus – because, if there were, buyers holding both values types would have much higher willingness to pay than respondents holding public non-use values only. Consequently, organic products and prices must be so abundant and differentiated in Denmark that there appears to be no unexploited consumer surplus.

We can analyze the impact of stated private use and public non-use value further by estimating the probability of being in a specific sub-group. We distinguish four categories: 1) no user and no willingness to pay a tax, 2) no user but with a willingness to pay a tax, 3) user but with no willingness to pay a tax, 4) user with willingness to pay a tax. The empirical estimation is based on a standard random utility framework, where consumer utility is modelled as a function of individual-specific characteristics and stated values and attitudes. 
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βj is the vector of coefficients to be estimated, 
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 is an error term linked to the  fact that we do not observe actual utility but only the fact of being in a specific sub-group. Using the assumption that the error terms are independent and identically distributed and follow the Extreme Value distribution, the probability that individual i belongs to category j is:
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which can be estimated as a multinomial logit model. The sub-group of individuals that are non users and have no willingness to pay a tax is set as the base category and we estimate the probability of being in one of the other categories. 

INSERT TABLE 6 HERE

Table 6 indicates that holding use values increases the probability of being in a user sub-group, but that it is stated public non-use value that seems to increase the probability of being willing to pay a yearly tax for organic production. The coefficient on non-use values increases the probability of being in the groups “no user tax” and “user tax” and it is statistically significant at a 5% level. The higher the education level, the more likely it is that the individual belongs to the sub-categories of users and of users and tax payers. There also seems to exist a geographical pattern in that respondents in the capital region are more likely to be actual consumers of organic food, all else equal. Demand for organic food is lower in rural areas. By comparison, expressing a positive willingness to pay an extra tax for organic food production shows no such geographical influence. Income has a positive significant impact on being in the sub-category of individuals that are users and that are willing to pay a tax as well. Concern for pesticide residues in food increases the probability of being in this sub-group too, but it is significant only at a level of 11%. 

6. The effect of stated values on actual purchasing propensity

In Section 5 we concluded that holding public non-use values was positively linked to the stated willingness to pay for organic food products. This does not necessarily mean that consumers actually purchase organic food products for environmental and animal welfare concerns. Certain observations qualify such a conclusion. First, almost all (94-97%) households that state they are willing to pay more for the organic products presented in the questionnaire claim to have use values as well as non-use values. Almost no (between 1-3%) consumers assigning only use or non-use values to organic products state they are willing to pay more for such products. Thus, holding both types of values appear to be a prerequisite for buying organic products. Second, 98% of the households stating private use values also state public non-use values. Thus, consumers can have public values without having private, while the opposite does not hold: If you have private values, you have public values as well. This result suggests that the households’ acknowledgement of public-good values may represent a prerequisite for buying.

To test if these findings on stated willingness to pay and stated values for specific products (presented in the questionnaire) also hold for the actual willingness to pay as revealed in the real market, we combine information on stated values for organic goods in general with actual purchase behaviour. We have reliable purchase data for 2001 for 1,188 households answering questions about both use and non-use values in 2002. Combining stated attitudes with observed behaviour show that households stating both types of values also hold a high organic budget share in the real market. Consumers can be divided into 4 groups, as shown in Table 7: Households with both types of values constitute 66% of all households and hold an average organic budget share of 5.5%, households having non-use values only constitute 16% and hold an average organic share at 2.5%, and households stating neither use nor non-use values constitute another 16% - this group holds an average organic share of 1.2%. The fourth group, households stating use values only, is negligible (1%).

INSERT TABLE 7 HERE

The data suggest that non-use values are generally acknowledged, but that only those having private use values in addition actually purchase organic food to a high degree. Households having both types of values purchase more than twice as much organic food as households having public non-use values only. And again, these households (having public non-use values only) purchase more than twice as much organic foods as households having neither use nor non-use values. The very same pattern can be observed when looking at specific product groups. 

We explore the question further by estimating the probability of being in a specific consumption group.
 As before, for the categorical variables, Jutland rural is the base for the geographical variable, vocationally oriented high school is the base for the education variable, and maximum age 20-29 the base for the age variable. Below we present results for the aggregate level of organic food consumption as well as for the five separate food groups milk, cereals, meat, vegetables, and other food products (e.g. tea, coffee).

INSERT TABLE 8 HERE

The binomial logit estimations of the probability of being a buyer of organic food products indicate several significant results.
 First, barriers towards organic consumption (no interest, no knowledge, no trust either in the control of organic production or the actual health effects from organic consumption) have a significant negative influence on the probability of having a large budget share of organic consumption. Second, income always has the expected positive impact, although it is not significant (at a 15% level) on the aggregate level. Third, the coefficient for non-use values is generally smaller than the one for use values, although it is not always statistically significant. The notable exception is the ‘other’ food products group, where the coefficient on non-use values largely exceeds the one on use values in the estimation of the probability of being in the heavy user group (but the use value coefficient is not statistically significant here). The coefficients on use and non-use values are almost of the same size for the vegetables and meat product groups. Stated private use values always increase the probability of being in the heavy user group, but for organic meat for which its impact is statistically significant only at a 15% level (for the ‘other’ food group it is not significant at all). We thus note differences in the impact of use and non-use values across product groups. Private use values seem to affect the strongest the probability of purchasing milk and cereals, whereas public non-use values have a stronger influence on organic meat products and the ‘other’ food category. For vegetables, the impact of use and non-use values is almost identical, but for this product group, part of the use value may be taken up by the significant positive impact of the variable concern for pesticides.

The model does not explain the probability of buying organic meat products very well, probably because consumption of organic meat is very low, which could explain why it is difficult to identify significant factors for buyers. Apart from non-interest, the only significant variables for organic meat are the geographical variables, which suggest that there is a supply problem on the relatively immature organic meat market. For the other food groups the model seems to work quite well. Socio-demographical factors turn out to be very important. The longer the education (in years) the higher is the likelihood to buy organic food. Geographic location (being in the capital region or in a city) increases the probability of being a heavy buyer of organic foods, and to a much larger extent than income and stated use values. It thus seems that, at least in Denmark, buying organic food is an urban phenomenon. The impact of age is never statistically significant (and not shown in Table 8), although the likelihood of being a heavy buyer of organic food in terms of overall consumption increases with the age, with only the coefficient for the age group 60-95 being significant. Concern for pesticide residues has a significant positive impact on the probability of being a heavy or medium user of organic milk, cereals, and vegetables. Somewhat surprisingly, having children never turns out to have a significant impact on the probability of being buyer. It could be that the interaction between the dummy variable for children and the income variable affects the significance of the estimates. In a linear regression of the average organic budget share for each household for each week during 1997-2001, when controlling for household characteristics, Wier, Andersen and Millock (2005) found that the presence of children under the age of 15 led to a statistically significant increase in the organic budget share, whereas the presence of children aged 15-20 years (and living at home) led to a statistically significant reduction in the organic budget share. Previous research does not offer any clearcut hypothesis on the impact of children on organic food demand. Earlier research has found, though, that both children and household size interact to produce a positive demand effect and a negative income effect on the demand for organic food (Loureiro, McCluskey and Mittelhammer, 2001).

7. Conclusions

Combining household level information on stated values and attitudes with real market purchase data reveals interesting new knowledge on household demand for organic goods. In the present study on Danish data, we find that one out of six consumers does not acknowledge any benefits for organic foods. Furthermore, one out of six acknowledges environmental and animal welfare attributes only. The majority however – two thirds of all consumers – acknowledge and value organic products for their environmental and animal welfare attributes (public non-use values), as well as for their health, taste and freshness attributes (private use values). The highest propensity to purchase organic is found in the group having both types of values. Their average organic budget share is twice as high as the corresponding share for those having non-use values only.

Our results suggest that the organic budget shares and valued organic product attributes across respondents vary significantly with specific household characteristics. For example, location in an urban area, higher disposable household income (approximated by total food expenditure per consumption unit) and education level all significantly increase the probability of being a heavy consumer of organic food (defined as having an organic budget share of at least 2.5%). 

According to consumers’ own statements, non-use values are on average more valued than use values: consumers generally assign around twice as much weight to non-use values than to use values, as measured on a Likert scale. This holds for all types of organic products. However, when these consumer statements are confronted with actual market behaviour, it becomes evident that the propensity to purchase organic increases significantly with the weight assigned to use values. The probability of being a consumer of organic food increases with non-use values as well, but this effect is not always statistically significant, depending on food product group. Acknowledgement of non-use values may thus explain part of actual purchasing behaviour, but the contribution from use values is by far the main driver. Thus, we can conclude that even though households assign the highest values to non-use attributes in survey questions, it is the valued use attributes that make them buy organic foods. Similar results have been found in other European studies (Midmore, Sherwood and Wier, 2004). 

This has important policy implications. Currently, the organic label does not include any specific requirements as to food safety concerns. Likewise, neither health, taste and freshness attributes of organic foods have been scientifically documented yet (O’Doherty Jensen et al., 2000). It seems that consumers subjectively interpret the organic label in a broad sense as a guarantee for higher food safety. This could imply that the demand for organic food is dependent on the occurrence of food scares in the conventional sector, and that demand for organic food, in its turn, is highly vulnerable to any outbreak of a food risk in that sector. Thus, the existence and perception of private benefits emphasize the need for public intervention in two ways: (1) providing clear and unmistakable labelling, making it possible for consumers to identify organic goods and (2) providing supplementary information to make sure that consumers are not paying more for benefits they do not actually receive.   

Organic goods do not, however, only offer private benefits. The households’ acknowledgement of public-good values cannot explain the degree of actual market participation, measured by the households’ organic budget share. Nevertheless, as almost all households that purchase organic foods do in fact recognize public-good values, these values may represent a prerequisite for buying. The public-good attributes are acknowledged by 82 per cent of all respondents, and about one fourth are in fact willing to pay extra taxes in order to ensure future organic farming – of these, one third are not organic buyers. It appears, though, that the willingness to pay a tax to support organic farming is significantly higher for buyers than for non-buyers. There appears to be no statistically significant difference in the estimated willingness to pay for households assigning both types of values with the estimate for households assigning non-use values only. This holds especially for buyers, indicating that there is no significant private consumer surplus for Danish buyers with use values. Instead, willingness to pay extra taxes appears to reflect mainly non-use values. 

The existence and acknowledgement of public values emphasize the need to support organic farming. Subsidising production of the public benefits provided by organic farming – or alternatively taxing production causing detriment to public goods – would represent a social welfare gain.  
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TABLES

Table 1A Stated willingness to pay 

	
	Number of households who answered question on wtp for specific good:
	Share who state that they are willing to pay more (%)
	Number of households who state a bid for both conv. and organic version
	Average stated price premium 

(%) 
	Median stated price premium (%)
	Minimum stated price premium (%)
	Maximum stated price premium (%)

	Milk
	718
	28
	92
	25
	17
	2
	200

	Rye Bread
	701
	23
	117
	33
	25
	5
	150

	Potatoes
	626
	19
	89
	38
	29
	8
	200

	Minced beef
	687
	20
	109
	30
	23
	3
	200


Table 1B Actual willingness to pay 

	
	All households (in 2001)
	All households with positive mean price premium
	All households

With stated bids on both conv. and organic version

	
	No. of househ. purc. organic goods in cases where a conv. price can be calculated too
	Actual price premium*

(%)
	No. of househ. purc. organic goods in cases where a conv. price can be calculated too
	Actual price premium*

(%)
	No. of househ. purc. organic goods in cases where a conv. price can be calculated too
	Actual price premium*

(%)

	Milk
	1,287
	14
	1,248
	15
	63
	14

	Rye Bread
	609
	29
	591
	31
	48
	30

	Potatoes
	286
	15
	172
	37
	25
	32

	Minced beef
	43
	30
	38
	35
	3
	32


*Actual average price premium is estimated from purchase data, and is corrected for differences in product mix between organic and conventional consumption within each product group. However, the price premium is only partly corrected for differences in product mix, as some quality differences are not observable in our purchase data set. For each household a mean price premium is calculated (no weighting) and the actual price premium is the un-weighted mean of these household means.

Table 2. Distribution of stated value on use and non-use values by product type 

	Product type
	Value type
	N
	Mean

(%)
	Median

(%)
	Standard dev.

(%)

	Organic products in general
	Use values
	1000
	33
	40
	21

	
	Non-use values
	1000
	67
	60
	21

	Milk
	Use values
	197
	41
	44
	15

	
	Non-use values
	197
	59
	56
	15

	Bread
	Use values
	157
	38
	41
	17

	
	Non-use values
	157
	62
	59
	17

	Potatoes
	Use values
	108
	36
	39
	14

	
	Non-use values
	108
	64
	61
	14

	Beef
	Use values
	133
	41
	42
	15

	
	Non-use values
	133
	59
	58
	15


Table 3. Buyer group and stated values – identifying groups and value types

	
	Willing to pay an extra tax to support organic farming



	BUYERS with stated…. 
	

	          …non-use values and use value
	Group 1Aa         18%   N=205        

	          …non-use values only
	Group 1Ab          1%   N=8

	     All buyers with non-use value
	Group 1A        18%   N=213

	
	

	     All buyers with no non-use value
	Group 1B          —    N=0

	
	

	ALL BUYERS
	Group 1          18% N=213



	NON-BUYERS with stated 
	

	          …non-use values and use value
	Group 2Aa           7% N=76

	          …non-use values only
	Group 2Ab           1% N=9

	     All non-buyers with non-use value
	Group 2A          7% N=85

	
	

	     All non-buyers with no non-use value
	Group 2B          —  N=0

	
	

	ALL NON-BUYERS
	Group 2           7% N=85

	TOTAL (all households, willing to pay extra taxes)
	                        26% N=298


Notes: 

· Percentage figures are percentage of total sample. Total sample=1165 households.

- Groups holding no households are marked with  —.

- 5 households stating they are willing to pay taxes have been removed from the sample. This is because they also state they will reduce their organic consumption due to the increased tax payment. In-/excluding these families changes mean WTP within subgroups with DKK1 only.

- Bids from 12 households giving unrealistically high bids are not included in the WTP estimates. Excluding these families reduces mean WTP for group 1Aa from DKK288 to DKK218, and for group 2Aa from DKK193 to DKK181.

- 1 household willing to pay more taxes, but not assigning any value (neither use, nor non-use) to organic products has been removed from the sample. In-/excluding this family changes mean WTP with DKK1 only.

Table 4. Average WTP by buyer group and stated values

	
	Willing to pay an extra tax to support organic farming

Mean WTP (DKK) (standard deviation)

	BUYERS with stated…. 
	
	
	

	          …non-use values and use value
	219
	(212)
	N=182

	          …non-use values only
	221
	(195)
	N=7

	     All buyers with non-use value
	219
	(211)
	N=189

	
	
	
	

	     All buyers with no non-use value
	 —
	
	

	
	
	
	

	ALL BUYERS
	219
	(211)
	N=189

	
	
	
	

	NON-BUYERS with stated 
	
	
	

	          …non-use values and use value
	181
	(154)
	N=70

	          …non-use values only
	170
	(207)
	N=8

	     All non-buyers with non-use value
	180
	(159)
	N=78

	
	
	
	

	     All non-buyers with no non-use value
	 —
	
	

	
	
	
	

	ALL NON-BUYERS
	180
	(159)
	N=78

	
	
	
	

	TOTAL
	207
	(197)
	N=267


Notes: 

- Total sample=1165 households. 298 households willing to pay tax, 267 bids

- Groups holding no households are marked with  —.

- 5 households stating they are willing to pay taxes have been removed from the sample. This is because they also state they will reduce their organic consumption due to the increased tax payment. In-/excluding these families changes mean WTP within subgroups with DKK1 only.

- Bids from 12 households giving unrealistically high bids are not included in the WTP estimates. Excluding these families reduces mean WTP for group 1Aa from DKK288 to DKK218, and for group 2Aa from DKK193 to DKK181.

- 1 household willing to pay more taxes, but not assigning any value (neither use, nor non-use) to organic products has been removed from the sample. In-/excluding this family changes mean WTP with DKK1 only.

- 1 EUR= 7.4 DKK.

Table 5. Heckman sample selection model on the willingness to pay a yearly tax to ensure organic production

	
	Coefficient
	Significance level

	Taxwtp
	
	

	Constant
	167.84
	0.15

	Use values
	2.68
	0.83

	Non use values
	39.73
	0.02

	Education=long advanced studies
	116.34
	0.08

	Maxage 60-95
	-101.90
	0.05

	Kids 0-14
	75.61
	0.13

	Kids 15-20
	25.47
	0.64

	Lnweekunit
	48.42
	0.05

	
	
	

	Select
	
	

	Constant
	-0.19
	0.02

	Notrustcontrol
	-0.20
	0.02

	Notrusthealth
	-0.65
	0.00

	Nointerest
	-0.63
	0.00

	Noknowledge
	0.05
	0.49

	Concernpest
	0.08
	0.19

	
	
	

	N=1087
	p-value: 0.01
	


Table 6. Multinomial logit model of the probability of being in a specific sub-group compared to not being a consumer and not being willing to pay a yearly tax for organic production

	
	No user tax
	User no tax
	User tax

	
	Coefficient
	Signif. level
	Coefficient
	Signif. level
	Coefficient
	Signif. Level

	Constant
	-2.39
	0.04
	-1.65
	0.04
	-1.98
	0.06

	Use values
	0.25
	0.04
	0.24
	0.01
	0.56
	0.00

	Non use values
	0.52
	0.00
	0.06
	0.52
	0.78
	0.00

	Geographic region, Jutland rural area as base :
	
	
	
	
	
	

	Capital
	0.52
	0.25
	1.15
	0.00
	1.08
	0.01

	East
	-0.07
	0.85
	0.32
	0.29
	0.48
	0.22

	Jutland city areas
	-0.07
	0.87
	0.25
	0.42
	0.77
	0.05

	Education, Vocationally oriented high-school as base:
	
	
	
	
	
	

	short advanced studies
	-0.01
	0.97
	0.38
	0.12
	0.13
	0.67

	medium long advanced studies
	-0.03
	0.94
	0.50
	0.04
	0.50
	0.09

	long advanced studies
	0.60
	0.33
	0.89
	0.02
	1.50
	0.00

	Maxage, 20-29 as base:
	
	
	
	
	
	

	30-44
	-0.89
	0.14
	0.57
	0.28
	-0.86
	0.11

	45-59
	-0.29
	0.63
	0.52
	0.34
	-1.08
	0.05

	60-95
	-0.41
	0.52
	1.01
	0.06
	-0.57
	0.31

	Kids, no kids as base:
	
	
	
	
	
	

	Kids 0-14
	0.34
	0.39
	0.02
	0.94
	-0.23
	0.50

	Kids 15-20
	-1.09
	0.07
	-0.41
	0.25
	-0.33
	0.42

	Notrustcontrol
	-0.07
	0.76
	-0.32
	0.03
	-0.62
	0.01

	Notrusthealth
	-0.64
	0.01
	-0.16
	0.25
	-1.40
	0.00

	Nointerest
	-0.97
	0.00
	-0.72
	0.00
	-1.49
	0.00

	Noknowledge
	0.10
	0.61
	-0.27
	0.08
	0.05
	0.80

	Concernpest
	-0.14
	0.50
	0.09
	0.48
	0.27
	0.11

	Lnweekunit
	-0.15
	0.65
	-0.03
	0.91
	0.71
	0.01

	N=867
	Prob>chi2: 0.00
	PseudoR2=0.25
	
	


Notes:

- No user tax = household that does not purchase organic food but expresses a positive willingness to pay an extra tax to support organic farming

- User no tax = household that purchases organic food but expresses no willingness to pay an extra tax to support organic farming

- User tax = household that purchases organic food and has a positive willingness to pay an extra tax to support organic farming.

Table 7. Perceived organic product attributes and average organic budget share, 2001

	
	Non-use values

(environmental and animal welfare attributes)
	No non-use values

(no environmental or animal welfare attributes)

	Use values

(improved taste, health etc)
	Average organic share: 5.5

(66% of all households N=789)
	Average organic share: 3.5

(1% of all households N=15)

	No use values

(no improved taste, health etc) 
	Average organic share: 2.5

(16% of all households N=196)
	Average organic share: 1.2

(16% of all households N=188)


Note: N=1,188 households

Table 8. The probability of being a heavy or medium user (base category: light/no-user). Odds ratios and significance level in parenthesis below. N=872.

	
	Overall consumption level
	Milk
	Cereals
	Meat
	Vegetables
	Other food products

	
	
	
	
	
	
	

	Use values
	1.34

(0.00)
	1.42

(0.00)
	1.21

(0.01)
	1.19

(0.15)
	1.14

(0.06)
	1.03

(0.74)

	Non use values
	1.11

(0.21)
	1.00

(0.97)
	1.15

(0.07)
	1.22

(0.20)
	1.15

(0.09)
	1.51

(0.00)

	Notrustcontrol
	0.68

(0.00)
	0.70

(0.00)
	0.75

(0.02)
	1.09

(0.73)
	0.84

(0.14)
	0.77

(0.11)

	Notrusthealth
	0.71

(0.01)
	0.73

(0.01)
	0.94

(0.61)
	0.87

(0.57)
	0.81

(0.10)
	0.70

(0.03)

	Nointerest
	0.48

(0.00)
	0.82

(0.12)
	0.81

(0.10)
	0.48

(0.01)
	0.71

(0.01)
	0.55

(0.00)

	Noknowledge
	0.79

(0.06)
	0.81

(0.08)
	0.82

(0.08)
	0.87

(0.53)
	0.88

(0.33)
	0.74

(0.06)

	Concernpesticides
	1.24

(0.05)
	1.37

(0.00)
	1.25

(0.04)
	0.98

(0.89)
	1.26

(0.03)
	1.15

(0.27)

	Geographic region =Capital
	2.66

(0.00)
	2.27

(0.00)
	4.97

(0.00)
	2.67

(0.06)
	1.90

(0.01)
	3.68

(0.00)

	Geographic region =East
	1.43

(0.17)
	1.08

(0.73)
	2.27

(0.00)
	2.17

(0.13)
	0.98

(0.94)
	2.11

(0.03)

	Geographic region =Jutland city areas
	1.51

(0.11)
	1.38

(0.16)
	1.62

(0.05)
	2.70

(0.05)
	1.53

(0.08)
	2.06

(0.03)

	Education 

=short advanced studies
	1.38

(0.12)
	1.68

(0.01)
	1.31

(0.16)
	0.75

(0.40)
	1.15

(0.49)
	1.07

(0.78)

	Education

=medium long advanced studies
	1.68

(0.01)
	1.81

(0.00)
	1.89

(0.00)
	1.14

(0.68)
	1.49

(0.04)
	1.27

(0.29)

	Education

=long advanced studies
	2.60

(0.00)
	2.19

(0.02)
	2.51

(0.00)
	1.20

(0.67)
	1.64

(0.12)
	1.81

(0.08)

	Lnweekunit
	1.32

(0.16)
	1.45

(0.05)
	1.53

(0.02)
	1.39

(0.25)
	1.77

(0.00)
	1.40

(0.13)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	p-value
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00

	Pseudo R2
	0.24
	0.17
	0.16
	0.09
	0.12
	0.19

	
	
	
	
	
	
	


APPENDIX A. Demographic profile of household panels and survey respondents

Table 1 Demographic characteristics 2001

	
	
	
	
	
	

	Demographic
	
	
	
	
	

	Characteristics
	
	
	
	
	

	
	Households reporting in at least five different weeks of 2001
	Households also in survey
	Households answering use and non-use questions
	Households answering use, non-use and tax questions
	Households answering use, non-use, tax and barrier questions

	Number of households
	1.935
	1.216
	1.188
	1.165
	1.135

	
	
	
	
	
	

	Highest age in household (%)
	
	
	
	
	

	<30
	8
	5
	5
	6
	5

	30-39
	17
	13
	14
	14
	14

	40-49
	19
	18
	19
	19
	19

	50-59
	20
	23
	23
	23
	23

	60-69
	18
	20
	20
	20
	20

	70+
	18
	20
	19
	19
	18

	
	
	
	
	
	

	Region (%)
	
	
	
	
	

	Capital
	22
	21
	21
	21
	21

	East
	31
	31
	31
	31
	31

	West City 
	27
	28
	28
	28
	28

	West rural
	20
	20
	20
	20
	19

	
	
	
	
	
	

	Income (%)
	
	
	
	
	

	0-99.999
	6
	6
	6
	5
	5

	100.000-149.999
	13
	15
	14
	14
	14

	150.000-199.999
	10
	11
	11
	11
	11

	200.000-249.999
	12
	12
	11
	12
	12

	250.000-299.999
	10
	11
	11
	11
	11

	300.000-349.999
	7
	8
	8
	8
	8

	350.000-399.999
	9
	8
	8
	8
	8

	400.000-449.999
	9
	8
	8
	8
	8

	450.000-499.999
	7
	6
	6
	6
	6

	500.000-549.999
	6
	6
	6
	6
	6

	550.000-599.999
	4
	4
	4
	4
	4

	600.000+
	6
	6
	6
	6
	6

	
	
	
	
	
	

	Education  (%)
	
	
	
	
	

	No further education stated
	26
	26
	25
	24
	24

	Vocationally oriented high school
	32
	32
	32
	33
	33

	Short advanced studies
	18
	19
	19
	19
	19

	Medium long advanced studies
	18
	18
	19
	19
	19

	Long advanced studies
	6
	5
	5
	5
	5


Note: Only households who report purchases in at least five different weeks of 2001
APPENDIX B. Extract from the survey: format of the WTP questions

Sample willingness to pay questions for specific products (milk here):

In the following please try to imagine yourself in the shop where you normally do your shopping. The situation is quite normal in the sense that you are going to do your usual household purchases using the amount of money you normally have at your disposal. Think about your normal consumption of milk. You face the refrigerated counter noting that there are both fresh organic and conventional milk of the type you usually buy (e.g. low fat milk, whole milk, etc.). The price of the organic milk is as usual. You have milk at home in your refrigerator, but you could use another litre.

6. What price would you be willing to pay at the most for the conventional milk?
Please remember that the price of the organic milk is the same as usual. Please remember too that if you spend more money on milk you will have less for other products.

At the most I would be willing to pay ________ DKK in total for 1 litre of conventional milk.

If you would not buy conventional milk under any circumstances when there is fresh organic milk in the refrigerated counter at its usual price, please put a tick here ______________.

Please imagine that some days have passed and again you are standing in the shop where you normally do your shopping. The situation is again quite normal in the sense that you are going to do your usual household shopping using the amount you normally have at your disposal. You face the refrigerated counter noting again that there are both fresh organic and conventional  milk (of the type you usually buy) in the refrigerated counter. The price of the conventional milk is now as usual. You still have milk at home in your refrigerator, but you could use another litre.

7. Would you be willing to pay more for the organic milk?

Yes______

No______ (if no, go to question 10)
8. If  yes, what price would you be willing to pay at the most for the organic milk?

Please remember that the price of  conventional milk is as usual. Please also remember that if you spend more money on organic products,  you will have less money for other products.

At the most I would be willing to pay_____ DKK in total for 1 litre of organic milk.

If you would not buy organic milk under any circumstances when there is fresh conventional milk in the store at its usual price, please put a tick here ______________.

Below we mention some possible reasons for paying more for organic milk. If you agree, please assign points to the statements showing how decisive each of them is to you if you are willing to pay more. Please put a tick in 0 if you do not think it is important.

9. How decisive do you feel these reasons are for you to be willing to pay more for organic milk?


(Put one tick in each row)



Most important




Least important



10
9
8
7
6
5
4
3
2
1
0

Organic milk tastes better….

Organic milk is better because

I can get it unhomogenised…

Organic milk is healthier…

The environment has been taken into

consideration when producing milk, 

e.g. better conditions for wild animals and plants…

The shelf life of organic milk is longer…

It eases my conscience…

Organic milk is fresher…

Organic milk ensures good

conditions for the dairy cattle…

Other (please specify)

----------------------------------------------------------------------------------------------------------------Willingness to pay question for taxes:

Imagine that organic farming could no longer make a profit so the organic farmers would have to return to conventional farming. To avoid this situation it would be necessary to increase the state subsidies to the organic farmers. An extra subsidy would ensure the continued production of organic products and it would still be possible to buy organic products.

45. Would you be willing to pay more taxes in order to finance such an extra subsidy for organic farming?

If your answer is yes, it would still be possible for you to buy organic products at the prices you know today, and there will still be organic farming as we see it today. Without the subsidy there would be no organic farming, and you would not be able to buy any organic products anymore.

Yes____

No____  (if no, go to question 49)

46. If yes, how much more would you be willing to pay at the most in taxes each month?

Please remember that if you pay more taxes than you do today,  you will have less money at your disposal for other things. Please remember, too, that the organic products do not become cheaper, so you will still have to pay the same amount for the organic products you usually buy.

At the most I would be willing to pay ____ DKK more in taxes each month in order to ensure the continuation of organic farming.

47. Would you then change your consumption of organic food products?

Please remember that the price of the organic products would be as usual. Please remember, too,  that the money you spend on organic products is not available for other things.

(Put only one tick)

Yes, I would increase my consumption of organic products ………………… ___

No, I would continue to buy the same amount of organic products as I have done so far…. __

Yes, I would reduce my consumption of organic products…………………. ___

(The follow-up questions on the reasons for paying more taxes are not translated. The entire questionnaire is available from the authors upon request.)
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� Data from 2002 – the year of the willingness to pay survey – was not available to us, and we use the 2001 data for the sampled households as the best substitute.


� This is tested using a Likelihood Ratio test for independence in the cross table of answers to the specific question by buyer/non-buyer status. The test compares the observed distribution with the expected distribution under the assumption that the answers are independent of the buyer/non-buyer status. The degrees of freedom are: (number of possible answers - 1)*(number of possible states (2) -1) = number of possible answers - 1. In all cases, significance is at least on the 5% level.





� We have tested alternative buyer/non-buyer definitions, and in general, the observed differences do not change with changing definitions. Alternative definitions are related to other budget shares values (e.g. higher than 5%), budget shares for specific products, stated WTP etc. 


� Most studies find that hypothetical (stated) willingness to pay exceeds revealed willingness to pay (Cummings et al., 1995; Frykblom, 1997).


� Note, however, that for rye bread, potatoes and minced beef, there are many product characteristics and quality differences due to season, type, consistency and taste, that we cannot observe from purchase data. For milk, we do not have the same data problem: the main quality differences (apart from organic or not) are due to fat content, which we can observe. Thus, the unobservable quality differences for potatoes, rye bread and minced beef make the estimates based on purchase data highly uncertain.








� Households making purchases in at least 5 different weeks.


� Since households seek to smooth consumption over the life cycle, and therefore consume according to permanent income, actual (annual) income may be inappropriate to apply. Instead, choosing lifetime income measures (often approximated by current expenditure) rather than the current income, may be preferable. 





� We initially categorized consumption levels into 4 groups: heavy (10 % or more organic budget share), medium (an organic budget share between 2.5 and 10%), light user (less than 2.5% organic budget share), and no-user. Results from a preliminary multinomial regression on this basis showed that the group light user had almost no significant coefficients. We thus merged the light and no-user groups, and the heavy and medium user groups, and instead estimated a simple binomial model of the probability of being a medium or heavy user compared to the base category light/no-user.


� The results are displayed as odds ratios, where a number below 1 indicates a negative influence on the probability.
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