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Abstract 
 
Consumer concerns in food purchasing contain a number of elements, including food 
safety, environment, animal welfare, and other social issues.  The purpose of this study 
was to examine consumer perceptions of the potential benefits of products that are 
produced using an environmental management system (EMS) in agriculture, and to 
identify those factors that influence choice.  The choice modeling technique uses 
consumer responses (preferences) to estimate Montrealers= willingness to pay (WTP) for 
production practices that decrease the impacts on the environment, as well as for other 
potential benefits of EMS production.  Results indicate that consumers are willing to pay 
a price premium for these environmental benefits.  This could provide a justification for 
government to provide incentives for environmental farm management practices and 
support to certification and labelling programs. 
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Introduction 
   While agricultural production has proven to have adverse impacts on the environment B 
soil erosion, effluent runoff, and chemical inputs B it is also capable of producing 
benefits B supporting rural communities, wildlife habitat, and carbon sequestration.  In an 
effort to mitigate the negative effects, encourage the positive, and support farmers in the 
process, governments have historically provided subsidies, mainly in the form of 
financial incentives directly related to production.  With the winding down of trade 
distorting policies in agriculture on an international scale, it is becoming increasingly 
important to justify supports that target the benefits accruing to society and to phase out 
those that do not.  This has caused national and provincial governments to rethink their 
strategies of supporting farmers based on more sound AGreen Box@ measures. 
    
   The Quebec Ministry of Fisheries and Agriculture (MAPAQ) has been looking to 
promote an environmentally managed production system (EMS) that would encourage 
the integration of environmentally responsible practices by striking a balance between 
the strict procedural mandates typified by organic agriculture and the excessive or 
untimely use of inputs on conventional farms (Baker, Kabsele and Thomassin, 1999).  
The ultimate goal is to allow producers greater market access through certification and 
labelling, as well as allowing producers to target socially and environmentally conscious 
consumers.  These types of initiatives allow consumers to become co-creators of the 
market and create an agricultural industry that better caters to consumer concerns in 
dealing with the multifunctionality of food production.  The introduction and 
implementation of such a system would come at a significant cost to both producers 
and/or government, thus consumers must be willing to pay a premium over and above 
conventional products on foods developed from an EMS in order for it to remain 
economically viable and justifiable for support under WTO rules.   
    
   Few studies have addressed consumer preferences in a manner that would 
quantitatively substantiate a willingness to pay for products of an EMS.  Only one other 
study, undertaken by Morin, Vallée, and Tétreault of CDAQ (Conseil de developpement 
de l=agriculture du Quebec) in 2001, has attempted to analyse the perception of EMSs in 
Quebec.  In surveying consumers on the commercialization of sustainable agriculture, 
their research found that about one quarter of the population would be interested in 
products conforming to an EMS, most of whom (73%) would pay some sort of premium. 
 This paper adds to the quantification of Quebec consumer attitudes by using choice 
modeling (CM) to measure the values of public good attributes of food and risks 
associated with its production under various agricultural systems, including genetically 
modified, organic and EMS agriculture.  The products of these systems have an array of 
associated social, ethical, and health issues and risks that set them apart from each other. 
Consumer attitudes vis-à-vis these attributes lend strongly to production incentives and 
government policy decisions in the development of a functional EMS and in the 
determination of whether such a system is feasible in the province of Quebec. 
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Consumer Choice 
   The process of decision-making can be broken down into the trade-offs made between 
various elements products and services.  Consumer concerns in food purchases contain a 
number of elements, including food safety, environment, animal welfare, and ethical 
stance on such issues as genetic modification (Brom, 2000).  The food purchasing 
context encompasses cues relating to these consumer concerns, including both intrinsic 
quality cues B related to the physical characteristics of the product B and extrinsic criteria 
provided by a food product, including price, brand, location of production, etcY  Each of 
the functional and psychological benefits derived from these cues and criteria play into 
the formation of consumer expectations (Acebroin and Dopico, 2000).   
    
   The characteristics of agricultural products are such that they cannot be classified as 
pure private or pure public goods, but contain a mix of the two.  A tomato, for example, 
may be purchased at a fixed price at the supermarket based on its tangible characteristics, 
just as any other pure private good.  Utility theory assumes that consumers have perfect 
information with respect to decision-making and can therefore incorporate all relevant 
information about that tomato into their expectations.  However, the same tomato has a 
number of qualities that cannot be observed by the senses, from which the consumer may 
also be able to derive utility.  The notion of externalities captures this idea that costs and 
benefits may extend beyond the decision units that create them (Bromley, 1986).  The 
multifunctional aspects of agriculture are being increasingly acknowledged in public 
policy, where agricultural land has limited use in terms of the market economy, but may 
have a much higher implicit value due to its services in providing wildlife, aesthetics, 
and nutrient cycling.   
    
 Since the Apublic good@ aspects of agriculture and agricultural products present 
limitations to the complete disclosure of information, labels may play an important role 
in consumer choices and risk reducing strategies.  Since science based solutions are 
dependent on issues of public perception, decisions about risks and uncertainties must be 
made in an informed democratic arena, so as to deal appropriately with food-related 
complexities (Powell, 1996).   Policies that involve measures of risk reduction, which are 
considered public goods, may also be assessed through stated preference techniques.  
Risk, by definition, refers to the probability of a hazardous outcome, but also applies to 
the comparison of potential costs and benefits of given scenarios.  In this study it is the 
economic value or WTP for risk abatement that is derived.  Since consumers= perceptions 
are based on subjective probabilities, risk-taking behaviour will not necessarily exhibit 
the actual performance of a given agricultural system.  Instead risk-related decisions are 
influenced by the availability of information, past experience, demographic background, 
comprehension, and beliefs (Brown, Cranfield, and Henson, 2003).  Under circumstances 
where labels make relevant information available, consumers are assumed to have the 
ability to assign subjective probabilities to risks based on personal judgement and 
expected utility.  It is based on this qualification that choice modeling becomes the 
appropriate method for valuation. 
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Choice Modeling 
 
   The choice method (CM) uses a direct survey approach to estimating consumer 
preferences that asks respondents to base judgement on hypothetical scenarios.  The main 
advantage of CM is that Ait allows a separate yet simultaneous evaluation of economic, 
social and environmental factors in a valuation exercise@ (Morrison, Bennett, Blamey, 
1998, 1).  Individuals may be making several trade-offs at once in their behavioural 
changes from one alternative to another, and CM is well suited for dealing with situations 
where changes the multidimensional aspects of choice are of particular interest.  It is the 
ability of the choice experiment to separately identify the value of individual attributes of 
a good or program that sets it apart from other valuation methods (Hanley, Mourato, and 
Wright, 2001).   
    
   The experiments of this study require respondents to choose between alternatives.  A 
consumer who is determined to shift from the one product to another alternative product 
will presumably do so because he/she gains utility from doing so.  Based on the preferred 
option the CM exercise can determine the importance of various factors in making a 
choice.  A probabilistic model can then be estimated from the panel data and is capable 
of evaluating a larger set of alternatives.   
    
   With the parameter estimates determined, welfare measures can be derived for each of 
the main factors or attributes associated with choice (Hanley, Mourato, and Wright, 
2001).  By including a price parameter it is possible to determine a >part-worth= (also 
called the implicit price) for any non-monetary attribute.  A ratio of any non-monetary 
attribute estimate to the price attribute estimate gives the marginal value associated with 
an increase in a particular attribute (Bennett and Blamey, 2001).   
    

0,  
 
where the ßs are parameter estimates.  Choice modeling is equally useful in estimating 
compensating surplus.  Compensating surplus is given as the price that the individual is 
willing to pay for the increase in utility from choosing an alternative.  It is possible to 
estimate the compensating surplus from the multinomial logit model using an equation 
given by Adamowics , Louviere, and Williams (1994) as:  
 

0,   
 
where ßm is the estimated monetary coefficient, interpreted as the marginal utility of 
income, V0 is the indirect utility function for the initial state and V1 is the indirect utility 
function for a subsequent state.  This implies that the amount an individual would be 
willing to pay to move from one alternative to another can be estimated.  From the results 
of this study, the equation can be used to explore different policy outcomes by examining 
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the value associated with changes from a conventional product (the Astatus quo@ 
alternative, further explained in the following section), to any of the other alternative 
options in the choice set.  
 
Choice Sets 
 
   Though the format and structure of the survey for this study followed that of an 
Australian choice experiment by Donaghy, Rolfe, and Bennett (2003) quite closely, the 
survey content was realigned to administer the survey from a Canadian/Quebec 
perspective.  Where applicable, aspects of the survey and its administration were 
conducted in accordance with the methods and suggestions of Dillman (2000).  The main 
focus of the questionnaire was on the choice sets, which required an iterative process of 
testing and review.  The survey presented respondent with hypothetical scenarios, which 
consisted of purchasing choices that individuals would typically make while doing their 
weekly groceries for three different products: milk, tomatoes and chicken.  Each of these 
products was treated as a separate experiment.  An example of a typical choice set for 
tomatoes is given in figure 1.  The choice sets allowed respondents to select their 
preferred alternative, described in terms of their attributes and the levels these can take.  
For each scenario, respondents were asked to choose among the 4 labelled alternatives: 
1) the conventionally produced product, 2) the genetically modified product (GM), 3) the 
environmentally managed product (EMS), or 4) the organic product.  Labels were 
required in order to allow respondents to base their choices on a true policy context.1  
The production systems associated with the labels were described prior to the 
presentation of the choice sets to clarify each in lay terms. 
    
   Six key product attributes were evaluated through the questionnaire, these being: 
    
< price; 
< food safety; 
< environmental impacts; 
< location of production (applied to milk experiment only); 
< product appearance (applied to tomato experiment only); 
< animal welfare (applied to chicken experiment only). 
 
All of the attributes and attribute levels for each of the 3 experiments are presented in 
Table 2.  The labelled alternatives for all choice sets within each experiment were always 
the same, but, while some descriptor attributes were shared across all three products, 
others were not (as indicated in brackets above).  Each alternative actually only had 4 of 
the aforementioned 6 attributes associated with it, which described the implications of 
any given choice as well as price.  In addition, all attributes took one of 4 levels for each, 
except for the environmental attribute, which varied to 5 levels. 
 
                                                 
1 The choice sets assumed a situation in which all products were labeled and individuals could identify all 
of the alternatives in the market, despite the fact that products with GM content or under environmental 
management are not currently acknowledged on the market.  The ultimate purpose of the choice sets was to 
determine whether individuals would make different choices in a situation where all products were labeled 
and this is what is meant by Atrue policy context@.   
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   Notice from figure 1 that the Aconventional@ option does not have any changes in any 
of its associated attributes.  This makes it what is known as the Astatus quo@ reference 
point, which establishes it as a base for comparison against the other 3 proposed 
alternatives.  Since policy decisions focus on the relative changes from a current 
situation, it was important that the analysis of each choice set be defined in terms of 
change from the Astatus quo@ (Bennett and Blamey, 2001).  Individuals were expected to 
make trade-offs between the various alternatives and the status quo based on the attribute 
levels, and then express their best answer for each choice set.  
     
   Each choice set had a monetary attribute defined simply as the product=s market price.  
Cognitively it was easy for consumers to grasp fluctuations in market price because it is a 
signal that is familiar to most individuals.  The price attribute inferred a willingness to 
pay for alternatives and trade-offs between attributes of those alternatives.  The price 
level ranges varied between alternatives to portray the perceived price fluctuations that 
each alternative product would have if and when priced in the market.  These ranges 
were based on the literature, pretesting interviews, and current market data.   
    
 In addition to price, the risk to human health and impact on the environment 
attributes were equally applied to all of the choice sets in each experiment.  For each 
alternative, the levels of these two attributes were presented as percentages variation 
from the current situation.  Percentage change was used as a standard measure of the 
different concepts that might be associated with each attribute (Donaght, Rolfe, and 
Bennett, 2003).  In order to attune respondents to the meaning of each of the attributes 
and better cope with the potential ambiguity of percentage levels, definitions for all 
attributes were given before responding to the choice sets.  The following example 
illustrates how an attribute was defined to respondents: 
  
 Important factors to consider for a product=s possible AImpact on environment@. 

Agriculture has undeniable impacts on the environment.  However, different farming methods may impact 
the environment to a greater or lesser extent.  Some of the issues people could be concerned 
about include: 

   < sediment, nutrient and chemical contamination of groundwater and waterways; 
   < soil erosion; 
   < biodiversity decline; 
   < ecological risks associated with the use of genetically modified organisms. 
 
Again, as with price, the ranges of levels for these attributes were set differently among 
the alternatives.  The risk to human health, for example, tended to be greater for GM 
products, varying from a 0% change (the status quo) to a 15% increase; that is 4 
equidistant (levels were set at 5% intervals), 3 in the negative and the status quo.  
Negative signs denote increased health risk.  These levels were allocated differently for 
EMS products, which ranged from a 5% increase through to a 10% decrease in risk to 
human health: one level in the negative, 2 in the positive, and the status quo.  For organic 
products the health risk element varied to 3 levels in the positive and the status quo.   
 
 Not all descriptor attributes were shared across all three experiments.  For each of 
the milk, tomato, and chicken experiments one exclusive attribute, relevant only to the 
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particular product in question, was included.  The milk experiment included a qualitative 
generic attribute describing the location of production.  The tomato experiment added an 
appearance attribute, which took on ranges of levels to imply that genetic modification 
could enhance the appearance of the tomato to various degrees, while EMS and organic 
products were allocated a worse, if not equal, appearance than the conventional product.  
Finally, the Achicken@ experiment had the added dimension of animal welfare among its 
attributes, which took on a negative range of values for the AGM@ attribute and a positive 
range for AEMS@ and Aorganic@ alternatives.  A positive percentage change value 
insinuated that animals were better treated than in the status quo. 

Sampling Structure and Technique 
 
   The surveys were distributed to 500 randomly selected households on the Island of 
Montreal using a drop and pickup method.  This method achieved a significant response 
rate of 78% (390 surveys were returned).  Of these responses another 26 returned survey 
were discarded due to non-response, leaving 365 surveys for analysis and an effective 
response rate of 73%.  With 3 choice sets allocated to each respondent, this means that 
there were potentially 1095 choice sets for analysis. 
    
   Socio-economic and demographic data of the sample respondents were compared to 
2001 census statistics for Montreal.  The Chi-square tests indicated that the sample was 
similar to the population in age and work status, but was significantly different in 
income, gender, household size, and educational characteristics.  That the surveys were 
distributed to households may have increased the probability of excluding single person 
and retired person dwellings and including more family dwellings; the sample statistics 
reflect this (see Table 1). 
    
Model and Results 
 
   Collected responses were analyzed using a separate conditional logit model for each 
choice experiment.  Parameter estimates for the models for each experiment were 
obtained using the Discrete Choice Modeling procedure in LIMDEP/NLOGIT 3.0.  In 
total, three models were estimated for each of the products (milk, tomatoes, and chicken). 
 The first model (Model 1) is a simple model that explains the four different choices on 
the basis of the attributes alone, including alternative specific constants (ASCs).2  The 
values of ASCs from Model 1 identify, to a certain extent, whether individuals made 
their choices based on labels and/or on other information not contained within the model. 
 The ASC Acaptures systematic but unobserved information about why respondents chose 
a particular option@ (Morrison, Bennett, and Blamey, 1998, 11).  The labeled design 
enables the direct comparison of how respondents went about choosing GM, EMS, and 
Organic products versus the conventional product in the hypothetical market they were 
presented with.   
    
   A second model (Model 2) adds the dimension of socio-demographic factors to the 

                                                 
2 The main estimated models (Models 1 and 2) assumed a linear relationship between respective attribute 
levels. 
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choice model, retaining those that are significant and discarding those that are not.  Table 
3 describes the non-attribute variables included in Model 2 to explain choice.  These 
were interacted with alternative specific constants to determine their effect on choice.  
Model 2 also included the variables BIASED, CONFUSED, and UNREALISTIC to 
check for possible sources of influence on choice derived from the nature of the choice 
sets and questions.  Model 2 estimations for each product are the main focus of 
discussion for various reasons; the foremost of which is that the inclusion of 
heterogeneous factors (socio-demographic characteristics) into the choice sets helps 
minimize the potential IIA/IID violations (Louviere et al 2000).3   
    
 Every model estimated four distinct utility functions, one for each alternative.  To 
illustrate, the simple model for the chicken experiment is given as follows: 
  
VConv= â1Zprice 
VGM= ASCGM+â1Zprice+â2ZGM health+â3ZGM environment+â4ZGM animal welfare  
VEMS= ASCEMS+â1Zprice+â2ZEMS health+â3ZEMS environment+â4ZEMS animal welfare  
 VOrg= ASCOrg+â1Zprice+â2Zorganic health+â3Zorganic environment+â4Zorganic animal welfare 
  
VConv is the Astatus quo@ alternative representing the conventional product; it  
has no alternative specific constant and is defined only by the price attribute.  The other 
three utility functions, each of which has an associated alternative specific constant, 
represent the labeled alternatives of the choice set.  In the basic model (Model 1) for 
chicken the attributes include price, risk to human health, impact on environment, and 
animal welfare.  For each of the three labeled alternatives (VGM,VEMS, and VOrg), utility is 
determined by all of these attributes.  In this way, the estimates for each variable 
represent the effect that each attributes has in determining the probability that the given 
alternative will be chosen.  The simple model structures for the tomato and milk 
experiments vary only in the last attribute (see Table 2).  The price attribute appears in 
the equation for all of the alternatives since it is universal to all choices.  In other words, 
only one price coefficient was calculated for each model.  This assumes that a constant 
opportunity cost exists across each model.   
 
Chicken Results 
 
   Estimates for Model 1 and Model 2 for the chicken choice experiment are given in 
Table 4.  The significantly negative ASC for GM in Model 1 indicates that there was a 
strong propensity to avoid selecting the GM alternative due to factors not explained by 
the model.  The Model 1 ASCs for EMS and Organic options illustrate an opposite 
effect, where these options may have had a greater probability of being selected due to 
unobserved factors.  Alternative specific constants in Model 2 may take on a different 
interpretation since their interactions with socio-demographic variables distort their 

                                                 
3 Due to the small sample size LIMDEP was unable to perform the Hausman Independence of Irrelevant 
Alternative (IIA) to test for violations in the model.  Nonetheless, the familiarity that respondents had with 
product choice tended to make this less of an issue here than it is in the modeling of more abstract 
concepts, such as environmental quality (Donaghy, Rolfe, and Bennett, 2000). 
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effects (McCann, 2002).4  All other significant variable estimates common to both Model 
1 and 2 are consistent and have the a priori expected signs.  Including socio-
demographic variables provided a better explanation of choice.5  The specifications for 
Model 2 are as follows: 
    
VConv= -0.4345(Zprice) 

VGM= -3.8068-0.4345(Zprice)+0.0841(ZGM environment)+1.2496(ZGM biased)+ 0.3448(ZGM 

education) 

VEMS= -2.7790-0.4345(Zprice)+0.1282(ZEMS health)+0.0257(ZEMS environment)+ 0.0314(ZEMS 

animal welfare)+0.4771(ZEMS gender)+0.5019(ZEMS question 2)+ 0.5336(ZEMS 

biased)+0.1481(ZEMS education)+0.1306(ZEMS income)  

VOrg= -2.7591-0.4345(Zprice)+0.0445(Zorganic health)+0.0527(Zorganic environment) 
+0.0394(Zorganic animal welfare)+0.3820(Zorganic gender)+0.8028(Zorganic question 2) 
+0.5051(Zorganic unrealistic) +0.2531(Zorganic education) 

 
GM Health and GM Animal Welfare estimates were not significant, meaning that these 
attributes have no significant bearing on choice for the GM product.  This also 
emphasizes the sentiment that respondents avoid GM for different factors than those 
included in the model.  A positive significant estimate for GM Environment indicates that 
improvements in the environment from negative levels (below current standards) are 
positively associated with choice.  Significant positive estimates for EMS Environment 
and Organic Environment show that improvements in the environment from current 
standards are also positively associated with choice.  Implicit prices give more detail on 
these variables.  A higher implicit price for GM Environment ($0.19 per kg) signifies that 
consumers are not willing to pay as much for improvements beyond the current standard 
as they are to mitigate environmental impacts from below that standard (see Table 4).  
Implicit prices represent the amount respondents are willing to pay for a 1% increase in 
the attributes, ceteris paribus.  
    
   Animal welfare was found to be significant in the purchase of both EMS and Organic 
chicken.  Consumers rate animal welfare as an important attribute and are willing to pay 
for improvements in animal welfare from current industry standards, $0.07 more per kg 
for EMS products and $0.09 more per kg for Organic products. 
    
 The risk to human health attribute was found to be significant and positive for 
both EMS and Organic products.  The magnitude of the EMS Health estimate and its 
implicit price ($0.29/kg) show that the health attribute mattered most to consumers in 
their selection of the EMS chicken.  Such was not the case for the Organic alternative, 
for which similar estimates and highly overlapping confidence intervals for implicit price 
estimates indicate that consumers valued all three attributes fairly equally.  Confidence 
intervals for the implicit prices were obtained using the Krinsky and Robb (1986) 

                                                 
4 The ASCs of Model 1 were always be utilised for analysis in this study, since their lack of interactions 
with other effects provides a more genuine interpretation. 
5 Likelihood ratio tests indicated that, for each experiment, models that included sociodemographic 
variables (Model 2) always improvemed fit over the simple model. 



 

10 

procedure. 
  
 Both the EMS and Organic alternatives have positive and significant estimates for 
the GENDER variable, suggesting that females are more inclined to choose these two 
products over the conventional alternative.  A positive and significant relationship was 
also found between QUESTION 2 and choice for the EMS and Organic alternatives.  
Individuals that indicated a tendency to purchase organic goods more frequently were 
more likely to choose EMS or Organic products in the hypothetical scenarios.  The 
EDUCATION variable was positive and significant for all alternatives.  This means that 
more educated consumers were less willing to opt for the status quo under most 
circumstances, seeing benefits in each alternative not supplied by the conventional 
product.  The fact that increased education affected the likelihood of purchasing the GM 
product to an even greater extent than for EMS or Organic products may suggest that 
education generates a greater acceptance for the science behind genetic modification in 
terms of its potential benefits to health and the environment.  Income was only a 
significant determinant of choice for the EMS alternative and was positively related to 
choice in this instance.  Thus, more income seemed to afford individuals the will and the 
ability to pay the higher prices associated with EMS products.  
  
   Respondents who sensed that choice sets were biased in favour of the environment had 
a greater likelihood of choosing the GM and EMS alternatives, illustrated by the positive 
and significant variables for GM Biased and EMS Biased.  Similarly, the positive and 
significant variable for Organic Unrealistic denotes a preference toward that alternative 
when respondents found the choice sets unrealistic. 
    
Tomato Results 
 
   The attributes of the tomato experiment included the more relevant aspect of 
appearance in lieu of animal welfare, but variable coding and parameter estimates were 
done in the exact same way.  In this case VGM,VEMS, and VOrg for the simple model 
(Model 1) were determined by the attributes price, risk to human health, impact on 
environment, and appearance.  The results of the tomato models are given in Table 6.  
For the most part, estimated coefficients had expected signs, however, some estimates for 
non-attribute factors in Model 2 showed inconsistencies.  Table 6 includes the results of 
4 separate models in order to demonstrate these inconsistencies.  Whereas Models 1 and 
2 represent the same simple and refined models as was the case for the chicken 
experiment, Models 2a and 2b are the results of minor modifications to Model 2, as will 
be explained.  The ASC for GM from Model 1 was significant and negative, suggesting 
that there were unobserved factors negatively affecting consumer choice for GM 
tomatoes.  The ASCs for the EMS and Organic options in this model were not 
significant.  The signs for other attribute variables were all of the expected sign.  Below 
are the equations for each of the alternatives in Model 2 of the Tomato experiment: 
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VConv= -0.9957(Zprice) 

VGM= -2.0781 - 0.9957(Zprice) + 0.1310(ZGM health) + 0.0638(ZGM environment) + 0.4556(ZGM 

question 2) 

VEMS= -0.9613 - 0.9957(Zprice) + 0.0816(ZEMS health) + 0.0277(ZEMS environment)+ 
0.0230(ZEMS appearance) + 0.3613(ZEMS biased) - 0.7933(ZEMS unrealistic)+ 0.3561(ZEMS 

donation) + 0.2545(ZEMS education) 

VOrg= -0.8779-0.9957(Zprice) + 0.0816(Zorganic health) + 0.0570(Zorganic environment) + 
0.0436(Zorganic appearance) + 0.4522(Zorganic gender) + 0.5934(Zorganic donation)-
0.2668(Zorganic house) +0.1873(Zorganic wk. expenses) 

 
   The risk to human health variables were positive and significant for all alternatives.  A 
positive GM Health variable (when levels are negative) implies that respondents are risk 
averse.  Positive Health variables for the EMS and Organic options (where levels are 
positive) communicate that respondents also value improved health levels above the 
current standard.  Once again, implicit prices allow a more in depth look at these effects. 
 For the Health attributes, the three alternative implicit prices indicate that consumers are 
willing to pay more to avoid increased risk to health ($0.14/kg) than they are to further 
decrease health risks from current standards ($0.08/kg) (see Table 7).  Results for the 
impact on the environment show positive and significant estimates for the GM 
Environment, EMS Environment and Organic Environment, as is the case with the 
chicken experiment.  Implicit prices indicate that consumers are willing to pay less for 
environmental benefits provided by the EMS product ($0.03/kg) than those provided by 
the Organic product ($0.06).  As with the implicit prices for EMS in the Chicken Model, 
it appears that consumers also place greater value on risk to human health than they do 
on impact on the environment for tomatoes.  The appearance attribute was positive and 
significant for the EMS and Organic alternatives, for which levels are negative, an 
indication that consumers are concerned about appearance deteriorating below current 
standards.  It should be noted that the 95% confidence interval for the EMS Appearance 
implicit price does touch the $0.00 mark, lending some doubt as to whether consumers 
really value this attribute for the EMS tomatoes.  Improvements in appearance beyond 
the status quo, provided by the GM product, did not have a discernible effect on 
consumer choice.   
    
   The positive and significant Organic Gender variable indicates an increased likelihood 
that females would select the Organic alternative, a similar result to that of the Organic 
Gender variable for the Chicken experiment.  Another result common to both the Tomato 
and Chicken experiments is the positive and significant EMS Education variable, which 
indicates that more education is associated with a greater probability of choosing the 
environmentally managed product. The EMS Donation and Organic Donation variables 
were also positive and significant, suggested a fairly intuitive result; that those who 
donated to the environment were more likely to choose either EMS or Organic over the 
Conventional alternative.  The GM Question 2 variable (frequency of organic purchase) 
took an unexpected positive sign, meaning that respondents that selected GM tended to 
buy organic goods more often, a counter intuitive result. 
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   Due to the statistically significant correlations between some variables, models were 
tested for each experiment with different combinations of variables.  For the most part, 
the inclusion or exclusion of these variables did not significantly affect the results.  
However, there was an observed correlation between Organic House and Organic Wk. 
Expenses in the Tomato Model 2 (these effects appear in estimated Models 2a and 2b). 
The correlation implies that both household size and weekly expenses groceries have a 
similar positive influence on the purchase/selection of the organic option, which is 
intuitively correct.  Therefore, this correlation is to be expected, and neither variable=s 
absence distorts the estimates of other variables in the model.  It was felt that Model 2 
sufficed for the purposes of the analysis.     
    
   The EMS Biased variable in Model 2 was positive and significant suggesting that 
respondents who thought the survey was biased towards the environment were more 
inclined to purchase the EMS tomatoes, as was also the case with EMS chicken.  At the 
same time, the positive and significant value for EMS Unrealistic indicates that those 
respondents who found the survey unrealistic would have been less likely to choose the 
EMS tomatoes.   
 
Milk Results 
 
 The Milk Model took a different approach to modeling its unique attribute, 
location of production.  The location of production attribute was coded into four dummy 
variables, one for each of its assigned.  Milk production in Quebec was used as the 
default option seeing as, under supply management, most products are currently 
identified as originating from Quebec, with little local production in the region of 
Montreal.  The levels for this attribute were the same for all alternatives.  The results 
from estimating Model 1 and 2 for the Milk Choice Model are presented in Table 8.  
   
 The negative and significant ASC for GM is consistent with the findings of the 
Tomato and Chicken experiments, illustrating that unobserved factors led a reduced 
choice for the GM alternative compared to the Conventional one.  As with Model 1 of 
the Tomato experiment, both ASCEMS and ASCORG were not significant.  Other 
significant attribute variables were of expected sign and were consistent between Models 
1 and 2.  The utility models were estimated as follows: 
  
 Vij= -1.0742(Zprice)-0.7115(Zanother province)-1.2853(Zoutside Canada) 
VGM= -2.7435-1.0742(Zprice)-0.7115(Zanother province)-1.2853(Zoutside Canada)+ 0.1617(ZGM 

health)+ ZGM language-2.0810(ZGM donation) 
VEMS= -1.5140-1.0742(Zprice)-0.7115(Zanother province)-1.2853(Zoutside Canada) + 0.1136(ZEMS 

health)+0.0295(ZEMS environment)+ 0.5556(ZEMS question 2)- 0.6153(ZEMS confused)+ 
0.3371(ZEMS language) 

VOrg= -2.8668-1.0742(Zprice)-0.7115(Zanother province)-1.2853(Zoutside Canada) +0.0850(Zorganic 

health)+0.0257(Zorganic environment)+0.4233(Zorganic gender)+ 0.9805(Zorganic question 2)-
0.4138 (Zorganic confused) 

 
Consumers may have been indifferent to differences between milk produced in the 
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Montreal Region and elsewhere in Quebec, but decisions to buy milk were significantly 
and negatively affected by production being located in another province or outside of 
Canada.  The implicit prices (Table 9) show that consumers would be willing to pay a 
substantial premium to support in-province production.  This suggests the presence of 
social existence values, such that milk produced in Quebec is preferred to milk produced 
anywhere else for the sake of supporting the provincial economy or the viability of the 
Quebec dairy industry.  The implicit prices for location of production also indicate that 
consumers are willing to pay more to avoid buying international imports ($1.19/2 litre 
carton) than they are to avoid buying imports from other Canadian provinces ($0.66/2 
litre carton). 
 
   The Health attribute was found to be positive and significant for GM, EMS, and 
Organic alternatives.   This implies that consumers are willing to pay a premium for 
reductions in the risk to their health both when food health standards fall below the 
current standard and when they reduce risk beyond the current standard.  The high 
overlap between implicit price confidence intervals for the GM Health and EMS Health 
variables suggests consumers value changes in the levels of each quite similarly.   The 
willingness to pay for reducing the risk to health for the organic alternative was 
somewhat less.  For impact on the environment, the EMS and Organic variables were 
both positive and significant.  The implicit price 95% confidence intervals for these two 
variables are almost identical, showing a similar willingness to pay for environmental 
improvements for both EMS and Organic products.   
    
 Language appears to have a positive and significant effect on likelihood of choice 
for both the GM and EMS options.  This suggests that those who responded to the survey 
in English were more likely to select the GM alternative or the EMS alternative over the 
status quo; this may also indicate a tendency for French respondents to select the 
Conventional option more often.  Positive and significant relationships were also found 
for EMS Questions 2 and Organic Question 2, indicating that consumers choosing the 
EMS and Organic alternatives were those who more frequently purchase organic 
products.  This was similar to the results of  the experiment on chicken.  Another similar 
finding was the positive and significant Organic Gender variable, which shows, that 
females are more inclined to purchase organic products.  Those respondents who had 
previously donated to environmental groups avoided the GM alternative, denoted by 
negative and significant value for GM Donation.  Possible sources of influence on choice 
were identified by the negative and significant variables for EMS Confused and Organic 
Confused.  The negative relationships indicate that respondents were less likely to select 
either the EMS or Organic alternatives when they found the options or information 
presented in the survey to be confusing. 
  
Compensating Surplus 
 
   Implicit prices are useful for interpreting marginal rates of substitution for individual 
parameters, but in order to illustrate the overall willingness to pay for different policy 
outcomes, implicit prices are insufficient.  The calculation of compensating surplus (CS) 
is the more appropriate tool for this task.  Using the equations for utility derived from 
Model 2 estimates for the various experiments and substituting them into equation 2, it is 
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possible to estimate the compensating surplus.  The equations developed from each 
experiment can serve to examine different policy scenarios.  To illustrate, consider a 
scenario where improvements in environmental certification and labels would change 
consumer perceptions on tomatoes labeled EMS.  Say consumers perceived a 5% 
reduction in risk to human health, a reduction in impact on the environment of 10%, but 
a 5% deterioration in the EMS tomato appearance.  The CS equation allows for an 
estimation of how much an individual would be willing to pay for this product, above the 
conventional product.  First, the difference in utility between the EMS and the 
conventional alternative must be calculated.  From Model 2 of the tomato experiment: 
    
VEMS - VConv = - 0.9613 + 0.0816(ZEMS health) + 0.0277(ZEMS environment)  
+ 0.0230(ZEMS appearance) + 0.3613(ZEMS biased) - 0.7933(ZEMS unrealistic) + 0.3561(ZEMS donation) 

+ 0.2545(ZEMS education) 

Substituting the attribute levels and the averages for the socio-economic and 
demographic variable (see Table 3): 

 
VEMS - VConv = - 0.9613 + 0.0816(5) + 0.0277(10) + 0.0230(-5) + 0.3613(0.22)       - 

0.7933(0.18) + 0.3561(0.23) + 0.2545(3.51) 
= 0.5163 
Multiplying this value by the negative inverse of the price coefficient, as per equation 2, 
then yields the CS: 
 
 CS = -1/(-0.9957) * (0.5163) = 0.5206 
 
Hence, consumers are estimated to be willing to pay $0.52/kg more for the EMS tomato 
with the previously described attributes.  The practicality of the choice models developed 
for each experiment is that they can extend to any number of conceivable scenarios.   
 
Discussion  
 
   The main focus of this study was to examine consumer perceptions of the potential 
benefits of environmentally managed systems (EMS) of production and to identify and 
value the factors that influence choice.  The comparison of four different labeled 
alternatives placed the EMS alternative in a realistic scenario relative to other 
distinguishable (Organic and Conventional) or potentially distinguishable products (GM-
food) on supermarket shelves.  Thus, the study allowed for the interpretation of not only 
the EMS product in it variations, but organic- and GM-labeled products as well.   
    
GM Products 
 
   The recent prominence of GM in the media, and the divisive nature of the debate on 
GM-foods lends particular significance to the results of this study.  The results reveal 
that respondents had a high tendency to avoid choosing the GM alternative regardless of 
the perceived costs or benefits associated with it, illustrating that the uncertainty 
associated with genetic modification has caused some uncertainty among Montreal 
consumers (attribute estimates for GM products were not often found to be significant). 
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Nevertheless, implicit prices for GM attribute variables, where significant, were always 
greater than the respective attribute variables for the EMS and Organic alternatives, 
indicating that consumers were always willing to pay more for decreases in health risks 
or environmental impacts when they were set below current standards (negative levels).   
 This raises some questions about current policy and standards regarding the labeling of 
GM products. 
    
EMS and Organic Products 
 
   The demonstrated success of many organic products in commanding a price premium 
in the market made its inclusion as an alternative useful as a basis for comparison and an 
approximate gauge for the success of EMS products in this experiment.  Many 
similarities were discovered between estimates for these two alternatives.  For one, 
estimates for the health and environmental attributes of the EMS and Organic 
alternatives were always significant and positive, showing consistently that consumers 
valued positive changes in each attribute across all three products for these alternatives.  
Results for both alternatives also showed that risk to human health was of consistently 
higher priority for consumers in decision-making than other attributes across all three 
products (the only exception to this was for Organic chicken).  Implicit price estimates 
for specific attributes also showed similarities between Organic and EMS alternatives.  
For example, the risk to human health attribute for tomatoes would prove to be equal for 
EMS and Organic alternatives ($0.08/kg).  For the Milk experiment the EMS and 
Organic products both had an equally low importance associated with the environmental 
impacts of production with implicit prices of $0.03/2 ltrs and $0.02/2 ltrs respectively. 
    
   There were also some obvious differences between the results for Organic and EMS 
attributes.  An unexpected result for the Chicken experiment was that respondents were 
less willing to pay for the environmental attribute of EMS chicken ($0.06/kg) than for 
Organic chicken ($0.12/kg). This was also the case for the Tomato experiment, where the 
implicit price for EMS environment was $0.03/kg, but $0.06/kg for Organic environment. 
 These results make it difficult to assert that consumers are convinced that EMSs 
outperform Organic systems in delivering environmental performance.  Yet, in each 
instance for the health attribute, benefits from EMS were valued at least as high if not 
greater than for Organic products across all three products.  For the Chicken experiment 
a marginal decrease in the risk to human health for EMS chicken ($0.29/kg) had almost 
triple the value of an equal change in risk for Organic chicken ($0.10/kg).  The Milk 
experiment showed less of a difference between values allocated to EMS Health and 
Organic Health but still valued the former ($0.11/2 ltrs) higher than the later ($0.08/2 
ltrs).  
     
   Regardless of the aforementioned differences, the results show that modest perceptions 
of benefits in health and environment can generate a positive WTP for both the Organic 
and EMS products, indicating that premiums would be paid from products that are 
produced in an environmentally sound manner.  Positive WTP values for EMS and 
Organic also show that perception plays an important role in determining the demands of 
Montrealers.  These benefits may, however, have to be traded off against perceived 
decreases in other attributes such as appearance in the case of tomatoes or location of 
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production for milk.  Organic tomatoes have often been associated with increasing health 
and the environment, but also with less aesthetic qualities, i.e. blemishes or lack firmness 
due to production methods.  In the Tomato experiment, the appearance attribute was 
allowed to take on negative changes to account for the possibility of inferior aesthetics of 
EMS and Organic products.  Estimates for the location of production attribute also took 
on relatively larger negative values as production moved out of Quebec.  In this sense, 
this study has designed a flexible model in which both positive and negative variations of 
possibilities for production and perception may be tested and realistic predictions made 
about the willingness to pay for improvements in production that would affect consumer 
perceptions.   
    
   The location of production attribute was influential in counteracting effects of reduced 
health risk and environment in the Milk experiment; to the point that milk imported from 
outside Quebec would have difficultly in commanding a price premium, even with other 
significant benefits.  The results of the choice models also indicate that Montreal 
consumers were quite concerned about each of the other product specific attributes; 
product appearance, animal welfare, and location of production.  The Animal Welfare 
attribute took on approximately the same marginal WTP for both EMS and Organic 
chicken at $0.07/kg and $0.09/kg respectively.  These values are comparable to implicit 
prices for the health and environmental attributes for all three products, indicating that 
consumers place animal welfare high on their list of purchasing priorities.      Of lesser 
but still significant concern to consumers was the appearance attribute for Tomatoes, 
with respondents indicating a WTP $0.02/kg for every 1% improvement in appearance 
for EMS tomatoes and $0.04/kg for a 1% improvement in the appearance of Organic 
tomatoes. 
    
   The choice sets elicited from consumers a WTP for the EMS product given these were 
distinguishable from other products.  Thus, preferences for EMS were contingent on the 
implementation of a labeling scheme that differentiates these food commodities.  The 
relative unfamiliarity of respondents with EMS, however, makes it difficult to ascertain 
how individuals who have not been informed would respond to EMS products in the 
market.  Morin, C., C. Vallee, and G. Tetreault (2001) have already found that the issue 
of EMS (sustainable agriculture in their case) is little known and its similarity to organic 
created much confusion among Quebecers and individuals elsewhere.  An effort was 
made in the survey to educate respondents on the subject of EMS, but limitations of time 
and space required brevity.  The information asymetries between producers and 
consumers can only be resolved through public education.  Positive estimates for EMS 
education in both the EMS Chicken and Tomato experiments suggest that individuals 
with increased education are more aware of the health risks and the environmental 
impacts in their choices/purchases.  Product information can promote more awareness on 
product attributes and help educate the public on the implication of their choices.  The 
results suggest that such information could generate price premiums for the product.  The 
influence of gender on the choice of EMS and organic alternatives further indicates that 
education programs would probably be best served in targeting female buyers.  Both of 
these results agree with the research of Lin (1995) and of Wandel and Bugge (1997) that 
show females and more educated individuals attaching a higher degree of importance to 
food safety. 
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   Informed consumers benefit from the implementation of eco-labeling, which 
establishes a market niche for environmentally certified agriculture.  This study adds to 
the empirical evidence that shows eco-labeling programs in agriculture can work in 
revealing consumer preferences to pay a premium for environmentally friendly 
production techniques.  A key issue lies in whether consumer premiums for EMS would 
be large enough to cover all the costs of implementing an effective ecolabeling system.  
Where they cannot, governments could subsidize payments to develop an EMS.  Justified 
by studies (such as this one) that derive a consumer willingness to pay for environmental 
goods created during agricultural production, government support programs can help 
producers make a transition to EMS production.  In addition, the implementation system 
to develop eco-labels can be treated under Green Box supports for domestic agriculture 
since they are not trade distorting measures.  This would allow producers to mitigate 
negative environment externalities while remaining competitive with conventional 
products.     
    
Conclusions 
 
   The main purpose of this study was to determine how Montreal consumers valued 
credence attributes associated with food production, in order to substantiate the 
implementation of EMS in Quebec.  These included health, environment, and variations 
of location of production, appearance, and animal welfare for three different products: 
chicken, tomatoes, and milk.  Using the choice modeling technique it was possible to 
develop quantitative measures for each of these attributes in the form of implicit prices.  
Experiments conducted with three different products helped in expanding the scope of 
the results, but there is nothing to indicate that these results would apply equally to other 
products.  Nevertheless, the results for each of the Conventional, GM, EMS, and Organic 
alternatives were relatively consistent for those attributes that were common to all three 
products, namely price, health, and environment. The results show, quantitatively, that 
Montrealers would be willing to pay for practices that would decrease the impact on the 
environment, among other potential benefits of EMS in production.  By tapping into 
consumer preferences and finding positive implicit prices on issues of environment and 
animal welfare, the choice modeling technique made it possible to purport that 
Montrealers identify positive social values for products that improve these external 
qualities provided by food products.   
    
   Organic production has made strides in cornering a market of consumers that perceive 
both added personal benefits (health) and social benefits (environment) from its products. 
 The results of this study have shown that consumers can also attach added value to the 
overall benefits provided by products of EMS agriculture.  One essential element in the 
success of organic agriculture has been the elimination of informational asymmetries 
between producers and consumers through a voluntary labeling system.  The elimination 
of this gap for EMS requires similar government and/or producer initiatives to make 
relevant information readily available to consumers.  Ecolabeling could allow consumers 
to elicit their preferences for environmentally superior production through higher prices 
on the market and could equally allow environmentally responsible producers to capture 
these premiums.  The implementation of a certification and labeling system for 
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environmentally managed production will require a detailed evaluation of the transaction 
costs associated with such a system, providing grounds for future research.  This study 
can provide estimates of benefits with which to compare these costs in an effort to 
ascertain the net value of an EMS program for Montrealers. 



 

1 

References 
Acebroin, L.B., and D.C. Dopico. AThe importance of intrinsic and extrinsic cues to expected and 
experienced quality: an empirical application for beef.@ Food Preference and Quality 11 (2000): 229-238. 
 
Adamowicz, W. , J. Louviere, and M. Williams. ACombining revealed and stated preference methods for 
valuing environmental amenities.@ J. of Env. Econ. and Mangmt. 26 (1994): 271-292. 
 
Baker, L., M. Kabasele, and P.J. Thomassin. AFarmers' Attitudes Concerning Environmental Problems and 
the Potential Use for Environmental Management Systems.@ Unpublished, McGill University, 1999. 
 
Bennett, J.W., and R.K. Blamey. The Choice Modelling Approach to Environmental Valuation. 
Northampton, MA.: Edward Elgar, 2001. 
 
Brom, F.W.A. AFood, consumer concerns, and trust: food ethics for a globalizing market.@ J. of Agr. And 
Env. Ethics 12 (2000): 127-139. 
 
Bromley, Daniel W. "Markets and externalities," Natural Resource Economics: Policy Problems and 
Contemporary Analysis. D. Bromley ed., pp. 37-68. Boston MA: Kluwer, 1986. 
 
Brown, J., A.L. Cranfield, and S. Henson. ARelating consumer willingness-to-pay for food safety to risk 
tolerance: an experimental approach.@ Unpublished, University of Guelph, 2003. 
 
Dillman, D.A. Mail and Internet Surveys: The Tailored Design Method. 2nd ed. New York: John Wiley & 
Sons, 2000. 
 
Donaghy, P., J. Rolfe, and J. Bennett. AConsumer demands for organic and genetically modified foods.@  
Hanley, N., S. Mourato, and R.E. Wright. AChoice Modelling approaches: a superior alternative for 
environmental valuation?@ J. of Econ. Surveys 15 (2001): 435-462. 
 
Krinsky, I., and A.L. Robb. AOn approximating the statistical properties of elasticities.@ Review of 
Economics and Statistics 72 (1986): 189-190. 
 
Lin, C.-T. ADemographic and socioeconomic influences on the importance of food safety in food 
shopping.@ Agr. and Res. Econ. Review  (1995): 190-198. 
 
Louviere, J.J., D.A. Hensher, and J.D. Swait.  Stated Choice Methods: Analysis and Application. 
Cambridge: Cambridge Univ. Press, 2000. 
 
McCann, D.L. Consumer preferences regard agricultural biotechnology.  Master=s Thesis University of 
Alberta, 2002. 
 
Morin C., C. Vallée, and G. Tétreault. Étude sur la commercialisation des produits issus d=une agriculture 
durable. Conseil de developpement de l=agriculture du Quebec (CDAQ)/KPMG, June 4, 2001. 
 
Morrison, M.D., J.W. Bennett and R.K. Blamey. AValuing improved wetland quality using choice 
modelling.@ Presented at 42nd Annual Conference of the Australian Agricultural and Resource Economics 
Society, U. of New England, January 19-21 1998. 
 
Powell, D.A. AFood safety and the consumer: perils of poor risk communication.@ Can. J. of An. Sci. 80 
(1996): 393-404. 



 

2 

0 

Figure 1: A typical choice set for tomatoes. 

Table 1: Socio-demographic characteristics of respondents 
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Table 2: Attributes and levels used in each of the three CE experiments 

CM 
Experiment

Attribute Conventional 
Levels

GM Levels EMS Levels Organic

Milk Location of milk 
production  

In Quebec Montreal 
region, Quebec, 

another 
Canadian 

Montreal 
region, Quebec, 

another 
Canadian 

Montrea
Quebec

Canadian
outside

 Risk to human health  
(% change)

No change -15, -10, -5, 
0 

-5,0,5,10 0,5,10,1

 Impact on the 
environment from 
production (% 

No change -15,-10,-
5,0,5 

5,10,15,20,2
5 

-5,0,5,10

Price ($/2 ltrs.) 2.50 1,1.50,2,2.50 2.75,3,3.50,4 3 ,3.50,4
Tomatoes Appearance of 

tomato 
No change 0,5,10,15 -15,-10,-5,0 -15,-10,

 Risk to human health  
(% change)

No change -15, -10, -5, 
0 

-5,0,5,10 0,5,10,1

 Impact on the 
environment from 
production (% 

No change -15,-10,-
5,0,5 

5,10,15,20,2
5 

-5,0,5,10

 Price ($/kg) 4 2.50,3,3.50,4 4.25,4.50,5,5 4.50,5,5
Chicken Risk to human health  

(% change)
No change -15, -10, -5, 

0 
-5,0,5,10 0,5,10,1

 Impact on the 
environment from 
production (% 

No change -15,-10,-
5,0,5 

5,10,15,20,2
5 

-5,0,5,10

 Animal welfare  
(% change)

No change -15,-10,-5,0 0,5,10,15 0,5,10,1

 Price ($/kg) 8 4,5,6,7 8,9,10,11 9,10,11, 
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Table 3 : Non-attribute variable definitions 
Variable Definition Mean 

(Median
) 

ASC Alternative-specific constant taking on a value of 1 for the corresponding choice set 
(organic, EMS or GM options) and 0 for the base. 

- 

Biased Dummy variable taking on a value of 1 for respondents that thought the information 
provided in the survey was biased in favour of the environment; otherwise 0. 

0.22 

Confused Dummy variable taking on a value of 1 if respondents thought the information or 
options presented in the survey was confusing; otherwise 0. 

0.20 

Unrealistic Dummy variable indicating whether or not respondents found the survey believable.  
A value of 1 was used if respondents thought the options were unrealistic; otherwise 
0. 

0.18 

Question 2 Categorical response scale ranging from 1 to 5, indicating the frequency with which 
respondents purchased organic products.  A value of 1 corresponded with Anever 
purchasing organic@ and 5 Afrequently purchasing organic@. 

2.40  (2)  

Gender Dummy variable indicating gender.  A value of 1 indicated a male respondent and 2 
female. 

1.63  

Donation Dummy variable taking on a value of 1 for respondents that had donated to any 
environmental organization; otherwise 0. 

0.23 

Age Age of respondent on a sliding scale of 1 (18-24) to 6 (65+). 3.67  (4)  
Language Dummy variable representing whether the respondent answered the survey in English 

or French; with a value 1 for the former and 0 for the latter. 
0.37 

House Number of individuals in the household of the respondent. 3.19  (3) 
Education An ordinal scale of categories indicating the highest level of education achieved from 

1 (primary schooling) to 5 (master=s degree), including an open ended option for 
Aother@. 

3.51  (4)  

Income Respondents income on a sliding scale of 1 (under $10,000) to 9 ($125,000 +) 6.13  (6)  
Expenses Respondents weekly expenses on groceries on a scale of 1 (under $90) to 6 ($220 +). 3.26  (3)  
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Table 4: Results of the MNL model for Chicken 
Model 1 Model 2

Variables Coefficient Std. error Coefficient Std. error 
Price -0.3990*** 0.0440 -0.4345*** 0.0463 
GM Attributes     
ASCGM -2.1076*** 0.3940 -3.8068*** 0.7859 
GM Health 0.0546* 0.0312 0.0539 0.0352 
GM Environment 0.0599** 0.0257 0.0841*** 0.0298 
GM Animal Welfare -0.0328 0.0286 -0.0375 0.0318 
GM Non-attributes     
GM Biased   1.2496*** 0.3997 
GM Education   0.3448** 0.1741 
EMS Attributes     
ASCEMS 0.5109** 0.2072 -2.7790*** 0.5338 
EMS Health 0.1222*** 0.0120 0.1282*** 0.0124 
EMS Environment 0.0256*** 0.0097 0.0257*** 0.0100 
EMS Animal Welfare 0.0325*** 0.0127 0.0314** 0.0130 
EMS Non-Attributes     
EMS Gender   0.4771*** 0.1667 
EMS Question 2   0.5019*** 0.0893 
EMS Biased   0.5336*** 0.1765 
EMS Education   0.1481* 0.0816 
EMS Income   0.1306*** 0.0401 
Organic Attributes     
ASCORG 0.6997*** 0.2021 -2.7591*** 0.5337 
Organic Health 0.0408*** 0.0139 0.0445*** 0.0147 
Organic Environment 0.0433*** 0.0108 0.0527*** 0.0115 
Organic Animal Welfare 0.0349** 0.0138 0.0394*** 0.0145 
Organic Non-attributes     
Organic Gender   0.3820** 0.1851 
Organic Question 2   0.8028*** 0.1000 
Organic Unrealistic   0.5051** 0.1972 
Organic Education   0.2531*** 0.0855 

Model Statistics     
Log L -1159.505  -1051.824  
Chi-square [10], [21] 244.625  372.019  
P-value 0.0001  0.0001  
Adj Rho-square 0.2246  0.278  

Notes: *** Significance at the 1% level, ** Significance at the 5% level, * Significance at the 10% level. 

Table 5: Implicit prices for chicken attributes, Model 2 
Variable Mean 95% Confidence Intervals 

GM Health 
EMS Health 
Organic Health 

Not significant 
$0.29 
$0.10 

Not significant  
$0.23-$0.38 
$0.04-$0.17 

GM Environment 
EMS Environment 
Organic Environment 

$0.19 
$0.06 
$0.12 

$0.08-$0.32 
$0.02-$0.12 
$0.07-$0.18 

GM Animal Welfare 
EMS Animal Welfare 
Organic Animal Welfare 

Not significant 
$0.07 
$0.09 

Not significant 
$0.01-$0.14 
$0.03-$0.17 
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Table 6: Results of the MNL models for Tomatoes 
 Model 1 Model 2 Model 2a Model 2b 

Variables Coefficient Coefficient Coefficient Coefficient 
Price -0.9568*** -0.9957*** -0.9961*** -0.9894*** 
GM Attributes
ASCGM -2.0781*** -3.3319*** -3.3444*** -3.3376*** 
GM Health 0.1310*** 0.1396*** 0.1395*** 0.1397*** 
GM Environment 0.0638*** 0.0651*** 0.0642*** 0.0645*** 
GM Appearance 0.0208 0.0273 0.0271 0.0274 
GM Non-Attributes     
GM Question 2  0.4556*** 0.4588*** 0.4593*** 
EMS Attributes     
ASCEMS 0.0513 -0.9613*** -0.9210*** -0.9490*** 
EMS Health 0.0775*** 0.0816*** 0.0818*** 0.0820*** 
EMS Environment 0.0213** 0.0277*** 0.0275*** 0.0280*** 
EMS Appearance 0.0235* 0.0230* 0.0231* 0.0236** 
EMS Non-Attributes     
EMS Biased  0.3613** 0.3625** 0.3604** 
EMS Unrealistic  -0.7933*** -0.8215*** -0.8064*** 
EMS Donation  0.3561* 0.3529* 0.3544* 
EMS Education  0.2545*** 0.2458*** 0.2502*** 
Organic Attributes     
ASCORG -0.2208 -0.8779** -1.3133*** -0.6589 
Organic Health 0.0812*** 0.0816*** 0.0794*** 0.0820*** 
Organic Environment 0.0534*** 0.0570*** 0.0549*** 0.0548*** 
Organic Appearance 0.0465*** 0.0436*** 0.0415*** 0.0416*** 
Organic Non-attributes     
Organic Gender  0.4522** 0.4671*** 0.4545** 
Organic Donation  0.5934*** 0.5916*** 0.6264*** 
Organic House  -0.2668***  -0.1482** 
Organic Wk. Expenses  0.1873*** 0.0609  
     
Model Statistics     
Log L -1189.741 -1116.548 -1122.196 -1120.259 
Chi-square [10], [19], [18], [18] 282.189 350.568 339.273 343.147 
P-value 0.0001 0.0001 0.0001 0.0001 
Adj Rho-square 0.2058 0.2320 0.2283 0.2296 

Note: *** Significance at the 1% level, ** Significance at the 5% level, * Significance at the 10% level. 

Table 7: Implicit Prices for tomato attributes, Model 2 
Variable Mean 95% Confidence Intervals 

GM Health 
EMS Health 
Organic Health 

$0.14 
$0.08 
$0.08 

$0.08-$0.21 
$0.06-$0.11 
$0.05-$0.12 

GM Environment 
EMS Environment 
Organic Environment 

$0.07 
$0.03 
$0.06 

$0.03-$0.11 
$0.01-$0.05 
$0.03-$0.09 

GM Appearance 
EMS Appearance 
Organic Appearance 

Not significant 
$0.02 
$0.04 

Not significant 
$0.00-$0.05 
$0.02-$0.08 
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Table 8: Results of the MNL model for Milk 
 Model 1 Model 2 

Variables Coefficient Std. error Coefficient Std. error 
Price -0.9973*** 0.1129 -1.0742*** 0.1184 
Location of Production     
Montreal Region -0.0926 0.1390 -0.0887 0.1447 
Another Province -0.6912*** 0.1534 -0.7115*** 0.1589 
Outside of Canada -1.2676*** 0.1613 -1.2833*** 0.1663 
GM Attributes     
ASCGM -2.4623*** 0.3127 -2.7435*** 0.3930 
GM Health 0.1630*** 0.0438 0.1673*** 0.0440 
GM Environment 0.0256 0.0283 0.0280 0.0289 
GM Non-attributes     
GM Language   1.0310** 0.4210 
GM Donation   -2.0810** 1.0330 
EMS Attributes     
ASCEMS -0.2502 0.2255 -1.5140*** 0.3250 
EMS Health 0.1106*** 0.0141 0.1136*** 0.0145 
EMS Environment 0.0301*** 0.0104 0.0295*** 0.0110 
EMS Non-Attributes     
EMS Question 2   0.5556*** 0.0913 
EMS Confused   -0.6153*** 0.2176 
EMS Language   0.3371** 0.1618 
Organic Attributes     
ASCORG -0.1856 0.2441 -2.8668*** 0.3957 
Organic Health 0.0727*** 0.0143 0.0850*** 0.0152 
Organic Environment 0.0277** 0.0119 0.0257** 0.0126 
Organic Non-attributes     
Organic Gender   0.4233** 0.1903 
Organic Question 2   0.9805*** 0.1034 
Organic Confused   -0.4138* 0.2284 
     
Model Statistics     
Log L -1030.122  -954.0266  
Chi-square [10], [18] 302.6807  454.8717  
P-value 0.0001  0.0001  
Adj Rho-square 0.3092  0.3586  

Note: *** Significance at the 1% level, ** Significance at the 5% level, * Significance at the 10% level. 
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Table 9: Implicit prices for milk attributes, Model 2 
Variable Mean 95% Confidence Intervals 

GM Health 
EMS Health 
Organic Health 

$0.16 
$0.11 
$0.08 

$0.08-$0.25 
$0.08-$0.14 
$0.05-$0.11 

GM Environment 
EMS Environment 
Organic Environment 

Not significant 
$0.03 
$0.02 

Not significant 
$0.01-$0.05 
$0.00-$0.05 

Produced in Region 
Produced in Another Prov. 
Produced Outside Canada 

Not significant 
$-0.66 
$-1.19 

Not significant 
(-$0.41)-(-$1.01) 
(-$0.88)-(-$1.65) 

 


