AN ECONOMIC ANALYSIS OF OFFSETTING BEHAVIOUR IN HEALTH

IMPROVEMENTS: AN APPLICATION TO FUNCTIONAL DAIRY PRODUCTS

A Thesis
Presented to
The Faculty of Graduate Studies
of

The University of Guelph

by
AMANDA LOUISE LEWIS

In partial fulfilment of requirements
for the degree of
Master of Science

December, 2009

© Amanda Louise Lewis, 2009



Library and Archives Bibliothéque et
Canada Archives Canada
Published Heritage Direction du

Branch Patrimoine de I'édition

395 Wellington Street
Ottawa ON K1A ON4

395, rue Wellington
Ottawa ON K1A ON4

Canada Canada
Your file Votre référence
ISBN: 978-0-494-58360-9
Our file Notre référence
ISBN: 978-0-494-58360-9
NOTICE: AVIS:

The author has granted a non-
exclusive license allowing Library and
Archives Canada to reproduce,
publish, archive, preserve, conserve,
communicate to the public by
telecommunication or on the Internet,
loan, distribute and sell theses
worldwide, for commercial or non-
commercial purposes, in microform,
paper, electronic and/or any other
formats.

The author retains copyright
ownership and moral rights in this
thesis. Neither the thesis nor
substantial extracts from it may be
printed or otherwise reproduced
without the author’'s permission.

L’auteur a accordé une licence non exclusive
permettant a la Biblicthéque et Archives
Canada de reproduire, publier, archiver,
sauvegarder, conserver, transmettre au public
par télécommunication ou par I'Internet, préter,
distribuer et vendre des théses partout dans le
monde, a des fins commerciales ou autres; sur
support microforme, papier, électronique et/ou
autres formats.

L’auteur conserve la propriété du droit d’auteur
et des droits moraux qui protége cette thése. Ni
la thése ni des extraits substantiels de celle-ci
ne doivent étre imprimés ou autrement
reproduits sans son autorisation.

In compliance with the Canadian
Privacy Act some supporting forms
may have been removed from this
thesis.

While these forms may be included
in the document page count, their
removal does not represent any loss
of content from the thesis.

Canada

Conformément a Ia loi canadienne sur la
protection de la vie privée, quelques

formulaires secondaires ont été enlevés de

cette thése.

Bien que ces formulaires aient inclus dans
la pagination, il N’y aura aucun contenu
manquant.



ABSTRACT

AN ECONOMIC ANALYSIS OF OFFSETTING BEHAVIOUR IN HEALTH

IMPROVEMENTS: AN APPLICATION TO FUNCTIONAL DAIRY PRODUCTS

Amanda Louise Lewis Co- Advisors:
University of Guelph, 2009 Professor J. Cranfield
Professor S. Henson

This thesis reports the results of a study investigating the impact of functional food
consumption on broader dietary choices. A theoretical framework of individual response
to regulatory protection is adapted to investigate potential offsetting behaviour in the
context of averting behaviours undertaken to improve health and/or reduce the risk of
illness such as functional food consumption. Data was collected through two online
surveys using a representative consumer panel in Guelph, Ontario, Canada. Estimation of
probit models for two types of offsetting behaviour namely increased overall
consumption of a functional food carrier and reduced propensity to make health dietary
choices suggest that the addition of a functional ingredient to a food may lead to
increased overall consumption of that food; however the probability of that occurrence is
low. Empirical results do not support that consumption of a functional food reduces the

propensity to make healthy dietary choices.
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Chapter 1

Introduction

1.1 BACKGROUND

Chronic diseases are the major cause of death and disability globally (World Health
Organization 2005). In 2005, over 89 percent of Canadian deaths were attributed to non-
communicable diseases such as cardiovascular disease, cancer, chronic respiratory
disease, diabetes and musculoskeletal disease (Public Health Agency of Canada 2006)
where cancer, heart disease, stroke and chronic respiratory diseases were the top four
causes of death that year (Statistics Canada 2009¢). In Ontario, the top four causes of
death in 2003 were heart disease, cancers, stroke and pulmonary respiratory disease
(Ontario Ministry of Health and Long-Term Care 2007). The number of deaths attributed
to chronic disease in Canada, diabetes in particular, is expected to rise over the ten year
period from 2005 to 2014 (World Health Organization 2005).

As a result of being a major cause of death and disability, chronic diseases place a
large economic burden on Canada’s healthcare system and economy. According to the
World Health Organization (2005), Canada stands to lose up to $9 billion in national
income from premature deaths due to heart disease, stroke and diabetes over the ten year
period from 2005 to 2014. In Ontario, chronic diseases are estimated to account for 55
percent of direct and indirect health care costs, which includes lost productivity from
disability and premature death (Ontario Ministry of Health and Long-Term Care 2007)

In economic theory, social costs arising from the actions of other consumers (i.e.

negative externalities), such as direct and indirect healthcare costs arising from chronic



diseases, provide rationale for government intervention in the market via policies,
regulations, initiatives and programs. In Canada, federal, provincial and territorial
governments have developed and funded a number of programs and initiatives targeting
chronic disease in general (Integrated Strategy on Healthy Living and Chronic Disease,
Manitoba Chronic Disease Prevention Initiative) as well as specific chronic diseases such
as cancers (Canadian Strategy for Cancer Control, Canadian Breast Cancer Initiative),
heart disease (Canadian Heart Healthy Strategy, Ontario Heart Health Program), stroke
(Ontario Stroke Strategy), diabetes (Canadian Diabetes Strategy, Aboriginal Diabetes
Initiative, Ontario Diabetes Strategy) and respiratory disease (National Health Lung
Network).

Alongside public strategies, initiatives and programs developed to reduce chronic
disease in Canada, functional foods have emerged as a private sector solution to address
chronic diseases and potentially to reduce the associated direct and indirect healthcare
costs. Functional foods have also emerged and gained acceptance due to an increasing
belief in the link between diet and health based on evidence that a healthy diet can
contribute to reduced risk of chronic diseases (Cash et al 2006; Agriculture and Agri-
Food Canada 2009). Although there is no generally accepted definition of a functional
food, the present study follows Health Canada’s (1998) definition:

A functional food is similar in appearance to, or may be, a conventional food, is

consumed as part of a usual diet, and is demonstrated to have physiological

benefits and/or reduce the risk of chronic disease beyond basic nutritional

requirements (p. 3)

The empirical literature on consumer acceptance of functional foods is becoming

well-established both within Canada (see for example West and Larue 2005; Cranfield et

al 2007; Peng et al 2006; Labreque et al 2006; Henson et al 2008; West et al 2002; Malla



et al 2007; Herath et al 2008; Hailu et al 2009) and internationally (see for example
Verbeke 2006; Verbeke 2005; Cox and Bastiaans 2007; Cox et al 2008; Luckhow and
Delahunty 2004; Urala and Lahteenmaki 2003; Cox et al 2004; Bech-Larsen et al 2001;
Sorenson and Bogue 2005; Van Kleef et al 2005). However, the literature has focused
primarily on what influences acceptance of functional foods and, although knowing what
influences acceptance is important to industry and government, there is a gap in the
literature with respect to how consumption of a functional food affects broader dietary
choices. Research in this area is important, particularly if consumption of a functional
food reduces the propensity to make healthy dietary ‘choices which could potentially
offset the benefits of consuming the functional food in the first place; the consumer may
be worse off following consumption of a functional food than before. Research on how
functional food consumption affects broader dietary choices may also be important for
government, Health Canada specifically, in assessing health claims proposed by new
functional foods.

The question of whether consumption of a functional food reduces the propensity
to make healthy dietary choices can be explored using the offsetting behaviour hypothesis
(Peltzman 1975) which argues that individuals may offset the benefits of increased health
or safety protection by taking more risks and/or fewer precautions. The offsetting
behaviour hypothesis has been applied primarily to traffic accidents (Crandall and
Graham 1984; Peterson et al 1995; Poitras and Sutter 2002; Yun 2002), workplace
accidents (Viscusi 1979) and consumer product accidents (Viscusi 1984; Viscusi and
Cavallo 1994; Peltzman 1987) following mandatory safety regulations. Although

consumption of a functional food is voluntary, unlike prior scenarios investigated using



the hypothesis, the concept of offsetting behaviour could apply in the present context if
consumption of a functional food leads to an increased propensity to take dietary risks
and/or a decreased propensity to make healthy dietary choices.

There are two forms of offsetting behaviour that could occur following
consumption of a functional food. The first form of offsetting behaviour would occur if,
following adoption of a functional food, an individual’s propensity to make broader
healthy dietary choices was reduced. An example of this first form would be decreased
fruit and vegetable consumption and/or increased “junk” food consumption following
consumption of a functional food. The second form of offsetting behaviour that could
occur following consumption of a functional food is if using an ‘unhealthy’ carrier for a
functional food encouraged excess consumption of that ‘unhealthy’ food. In the Canadian
market, functional foods such as probiotic/prebiotic frozen yogurt, omega-3 enriched
cookies and high-protein chocolate bars are available for purchase and consumption. The
addition of functional ingredients to unhealthy foods may create a ‘health halo’ effect
where individuals may consume larger amounts of these products under the false
impression that they are healthy (Chandon and Wansink 2007). Previous studies in the
marketing literature have found that individuals consume more of unhealthy products
when they are marketed as healthy (see for example Wansink and Chandon 2006;
Chandon and Wansink 2007; Provencher et al 2009), which is an example of offsetting
behaviour.

As the offsetting behaviour hypothesis has been applied primarily to mandatory
safety regulation (see for example Crandall and Graham 1984; Peterson et al 1995;

Poitras and Sutter 2002; Yun 2002), the present study is one of the first to apply the



concept to voluntary health improvements (Dickie and Gerking 1997; Kahn 1999;
Mancino and Kuchler 2009) and the first to apply the concept to functional food
consumption. The present study aims to fill gaps in both the functional food and
offsetting behaviour literature by investigating how consumption of a functional food

affects broader dietary choices.

1.2 ECONOMIC PROBLEM

Costs associated with chronic disease in Canada are non-trivial and are borne by
consumers, taxpayers and the economy in general. Although functional foods have
emerged as a private solution to potentially reduce the risk of chronic diseases, improve
health and reduce healthcare costs, the potential benefits and cost savings of functional
food consumption may be offset if consumption reduces the propensity to make other
healthy dietary choices. Previous studies in the functional food literature have focused on
what influences acceptance but have not addressed how consumption influences broader
dietary choices. The present study addresses this knowledge gap by investigating,
theoretically and empirically, how functional food consumption, or more broadly

undertaking a dietary averting behaviour, affects broader dietary choices.

1.3 ECONOMIC RESEARCH PROBLEM

Understanding how consumption of a functional food affects broader dietary choices may
aid researchers and policymakers in valuing potential health benefits and cost savings
from functional food consumption. Also, empirical results suggesting that addition of a
functional ingredient to an unhealthy food could lead to over-consumption or that
consuming a functional food reduces the propensity to make healthy dietary choices may

aid government, Health Canada specifically, in assessing proposed health claims for new
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functional food. The propensity to take increased dietary risks following consumption of
a functional food has not been investigated, representing a significant gap in the
functional food literature. The present study fills the literature gap by investigating the
probability of two forms of increased dietary risk following consumption of a functional
food.

As the two possible forms of increased dietary risks investigated are examples of
offsetting behaviour, conceptual frameworks of offsetting behaviour (Peltzman 1975;
Hause 2006; Viscusi 1984) can be used to investigate the impact of functional food
consumption on broader dietary behaviour. Previous conceptual models of offsetting
behaviour, however, have investigated response to regulatory and safety regulation and
only with respect to one behaviour or an aggregate of all averting behaviours.
Recognizing the need for a conceptual framework, the present study builds on previous
conceptual models to develop one that is applicable to the context of offsetting behaviour
in health improvements, including functional food consumption.

Research specific to how consumption of a functional food affects broader dietary
choice is important, however, a greater understanding of how undertaking health
improvements may impact broader dietary and lifestyle choices may have a wider
application. The conceptual framework developed in this study could be applied to
potential offsetting behaviour in health improvements such as food choice, exercise,
prescription medications and contraception. This is particularly important for government
in assessing the costs and benefits of proposed policies as not taking into account

potential offsetting behaviour could lead to overstating the benefits.



1.4 PURPOSE AND OBJECTIVES

The purpose of this study is to determine how consumption of a functional food affects

broader dietary choices. Specific objectives are:

1.

To develop a conceptual framework to investigate offsetting behaviour in
voluntary health improvements based on previous theoretical frameworks
developed to investigate individual response to regulatory and safety protection;
To develop an experimental design within which offsetting behaviour in voluntary
health improvements can be explored;

To investigate whether addition of a functional ingredient to a food leads to
increased overall consumption of that food;

To investigate whether consumption of a functional food reduces the propensity
to make other healthy dietary choices;

To make recommendations for future research on offsetting behaviour and on
how consumption of a functional food affects broader dietary choices as well as to
discuss policy implications of the present study.

In the following chapter, a conceptual framework to investigate offsetting

behaviour in health improvements will be developed based on three previous conceptual

models of offsetting behaviour (Peltzman 1975; Viscusi 1984; Hause 2006). Empirically

testable hypotheses will be derived in the conceptual framework. To test the hypotheses,

an experimental design will be developed which will guide data collection and the

empirical analysis including investigation of whether the addition of a functional

ingredient to an unhealthy food leads to increased consumption of that food and whether

consumption of a functional food reduces the propensity to make broader healthy dietary



choices. Upon completion of the empirical analysis, policy implications of the present
study will be discussed and recommendations will be developed for future research on

offsetting behaviour and functional food consumption.

1.5 SUMMARY

The present study represents a significant contribution to the literature on offsetting
behaviour and functional food acceptance by investigating how consumption of a
functional food affects broader dietary choices. Previous studies investigating functional
food acceptance have investigated what influences acceptance but not how functional
food consumption affects broader dietary choices. The conceptual framework developed
in the following chapter will allow for the derivation of a general set of comparative
static results not previously seen in the offsetting behaviour literature.

A conceptual framework to investigate offsetting behaviour in health
improvements will be developed in the following chapter, building on previous research,
in particular conceptual models of individual response to regulatory and safety protection.
Past research on offsetting behaviour has focused primarily on response to mandatory
regulations; however, in the present study the potential offsetting effect is not the result
of a regulation, but rather undertaking a voluntary health improvement and the ensuing
dietary choices. The fact that the present study is one of the first to investigate offsetting
behaviour in health improvements (Dickie and Gerking 1997; Kahn 1999; Mancino and
Kuchler 2009) provides motivation to expand previous analytical frameworks developed
to investigate offsetting behaviour to the present context of offsetting behaviour in health

improvements.



Chapter 2

Conceptual Framework

2.1 INTRODUCTION

The purpose of this chapter is to develop a theoretical framework that will enable
investigation of the impact of consumption of a functional food on broader dietary
choices. In alignment with previous theoretical models, consumption of a functional food
and broader dietary choices will be referred to as averting behaviours in the present
conceptual framework (Peltzman 1975; Viscusi 1984; Hause 2006). The theoretical
model developed in this study enables investigation of the decision to undertake an
averting behaviour, the impact of changes in exogenous variables on the optimal level
undertaken of an averting behaviour and the impact of the adoption of a new or second
averting behaviour (e.g. consumption of a functional food) on the optimal level
undertaken of the original averting behaviour (e.g. broader dietary choices). In
developing the theoretical model, empirically testable hypotheses and theoretical results
are derived for subsequent empirical analysis. The present chapter will first provide a
discussion of previous studies that have investigated possible offsetting behaviour by
individuals. It will then adapt a model of individual response to regulation to the context
of individual behaviour following voluntary health improvements. This chapter will
conclude with a discussion of the impact of the adoption of a second averting behaviour

on the optimal level undertaken of the original averting behaviour.



2.2 OFFSETTING BEHAVIOUR HYPOTHESIS - INDIVIDUAL RESPONSE TO
REGULATORY PROTECTION

The concept of market failures in microeconomic theory provides a rationale for
government intervention in the market via policies and regulations which are enacted to
reduce social costs associated with externalities resulting from accidents, illness and other
harmful events. Although policies and regulations are enacted to reduce harm, they may
not always have their full intended effect due to offsetting behaviour. The offsetting
behaviour hypothesis predicts that individuals respond to safety regulation by engaging in
riskier behaviour and/or by reducing their level of precautionary effort or averting
behaviour (see for example Peltzman 1975; Hause 2006; Crandall and Graham 1984;
Peterson et al 1995; Chirinko and Harper 1993; Evans and Graham 1991; Sen 2001).
Economists now recognize that the benefits of policies and regulations may be reduced
and possibly reversed because of offsetting behaviour undertaken by potential victims as
they either reduce averting behaviour or increase risky behaviour in response to policies
and regulations (Hause 2006).

The first study to highlight the possibility of offsetting behaviour in response to
safety regulation was Peltzman’s (1975) study of American automobile safety regulation.
Prior to Peltzman’s article, studies investigating the impact of the use of various safety
devices in automobiles in the United States predicted that there would be a reduction in
the highway death rate following the installation and mandatory usage of safety devices
than what would have otherwise occurred (see for example Joksch and Wuerdeman 1972;
U.S. National Highway Traffic Safety Administration 1968; Lave and Weber 1970).
Peltzman (1975), however, hypothesized and found that individuals responded to the

mandatory installation of safety devices in automobiles by engaging in riskier behaviour
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or by undertaking more of what he called “driving intensity”, which partially offsets the
beneficial effects of the government regulation through more pedestrian deaths and non-
fatal accidents.

Following Peltzman (1975), a number of studies have applied the offsetting
behaviour hypothesis primarily to traffic accidents (Crandall and Graham 1984; Peterson
et al 1995; Poitras and Sutter 2002; Yun 2002), workplace accidents (Viscusi 1979) and
consumer product accidents (Viscusi 1984; Viscusi and Cavallo 1994; Peltzman 1987).
There have been relatively few published studies that deal with offsetting behaviour in
the context of voluntary health improvements. In the economic literature, Dickie and
Gerking (1997) found that individuals partially offset genetic skin cancer protection when
choosing precautionary efforts to avoid sun exposure and ultimately skin cancer,
Mancino and Kuchler (2009) found that the use cholesterol-lowering drugs is correlated
with increased fat intake, while Kahn (1999) found little evidence that medicated
diabetics have worse health habits than non-medicated diabetics. In the marketing
literature, studies have found that individuals are likely to consume more of an
“unhealthy” food when it 1s perceived or marketed as “healthy” (see for example
Wansink and Chandon 2006; Chandon and Wansink 2007; Provencher et al 2009).

Although there are three primary conceptual models of offsetting behaviour,
Peltzman (1975), Viscusi (1984) and Hause (2006), the model developed in the present
study is largely based on Viscusi’s (1984) “lulling effect” model which suggests that
individuals may use safer products less carefully to the point that they may end up with a
greater risk of illness or accident. Viscusi (1984) argued that safety regulations, such as

child-proof bottle caps, lull individuals into believing that they are safer or more
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protected which results in individuals using products less carefully, that is, exerting less
precautionary effort to avoid illness or accident.

The conceptual models of Peltzman (1975) and Hause (2006) investigated
whether a regulation induces an individual to engage in riskier behaviour, while Viscusi
(1984) investigated whether a regulation lulls an individual into undertaking less
precautionary effort. More simply, Peltzman (1975) and Hause (2006) looked at whether
regulation encourages “bad” behaviour while Viscusi (1984) looked at whether regulation
discourages “good” behaviour. Although the present study differs from both Peltzman
(1975) and Viscusi (1984) in that it investigates the response to a voluntary health
improvement, it looks at whether the adoption of a second averting behaviour, such as a
functional food, reduces the level undertaken of the original behaviour such as reducing
the propensity to make healthy dietary choices. As the present study looks at whether
undertaking the second averting behaviour discourages “good behaviour”, Viscusi’s
(1984) lulling effect is the more appropriate model.

The model developed in the present conceptual framework differs from Viscusi
(1984) in that it investigates the adoption of a new averting behaviour or voluntary health
improvement on the optimal level of the original averting behaviour rather than the
impact of a new regulation on total averting behaviour undertaken. In terms of the
analysis, this difference means that neither the original nor the second averting behaviour
is mandatory (unlike a regulation) and so the individual must make a decision to consume
an averting behaviour or both averting behaviours based on some rule. Additionally, the
optimal level of the averting behaviour undertaken will be influenced, not by the level of

stringency of a regulation, but by other exogenous factors such as prices or effectiveness.
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The conceptual framework developed in the present study will first investigate how an
individual selects the optimal level of an averting behaviour, followed by an analysis of
the impact of the adoption of a second averting behaviour on the optimal level undertaken

of the original averting behaviour.

2.3 ONE-BEHAVIOUR ANALYTICAL FRAMEWORK

Following Viscusi (1984), the analytical framework for individual response to the
adoption of a new averting behaviour will ﬁrst be developed to investigate the decision to
undertake an averting behaviour'. This is done to identify how an individual selects the
optimal level of an averting behaviour and adjusts the optimal level undertaken following
an exogenous shock?. The process by which an individual chooses and adjusts the
optimal level of an averting behaviour will help to provide a basis to investigate the

impact of the adoption of a second averting behaviour.

2.3.1 Selection of the Optimal Level of an Averting Behaviour

It is assumed initially that one averting behaviour, a,, is available to reduce the
probability of acquiring illness & and thus the expected loss resulting from that illness,
EL¥, where i = 1 is the number of averting behaviours available. Additionally, it is
assumed that averting behaviour a, only works to reduce the probability of illness & and
has no impact on the probability of acquiring any illness other than k. Following
Peltzman (1975), Viscusi (1984), and Hause (2006), the expected loss from illness, can

be represented as:

' The term “averting behaviour” is analogous to what Viscusi (1984) called “precautionary effort”.

? Assume initially that there is only one averting behaviour available prior to the new averting behaviour. In
reality, it is a set of averting behaviours. This can be relaxed by generalizing from an individual averting
behaviour to a set of averting behaviours.
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EL{(ay,e;) = mi(as,e) - L @1
Where EL¥ (a4, e,) is the value of an individual’s expected loss from illness k, ¥ (a,, e;)
is the probability of acquiring illness %, a, is the level of averting behaviour, e is the
effectiveness per unit of a, and L is the size of the loss associated with illness .
Although Peltzman (1975) and Hause (2006) both assumed that both the probability of
illness and the size of the loss vary with averting behaviour, the present analytical
framework follows Viscusi (1984) in assuming that the size of the loss is constant and is
a positive value. Hause (2006) demonstrated that, in the context of his model, varying the
size of the loss (Peltzman 1975) and keeping the size of the loss constant (Viscusi 1984)
produce essentially the same result, however, the two different specifications are not
necessarily appropriate for all applications.

Following Viscusi (1984), the current model assumes that the acquisition of
illness k is a discrete event and that an individual can undertake averting behaviour to
reduce the probability of acquiring or developing illness k. However, if the individual
does become ill, the size of the loss does not depend on the level of averting behaviour
undertaken prior to developing illness k. Additionally following Viscusi (1984), the
parametric structure of the probability of illness, ¥ (a,, e;) and thus the expected loss
from illness EL¥ (a4, e;) is kept general. It is not known, a priori, what parametric
structure the probability of illness function takes nor the relationship between the level of

a, and its effectiveness e; within that parametric structure. It is also assumed that there

14



are no misperceptions about the effectiveness of the averting behaviour’.
It is assumed that the probability of developing illness k, ¥ is convex* and both
the level of averting behaviour, a4, and its effectiveness, e; reduce the probability of

ank(ay.eq) ank(ay.e,)

illness at a diminishing rate (Viscusi 1984), that is " <0, % < 0and
1 1
82 k , , 2.k ,
! (azl el 0, i (CHEY > 0 Additionally, it is assumed that Fm@e) o ; the
6a1 6e1 6a1681

reduction in the probability of illness from increased averting behaviour is larger
following an increase in effectiveness than before the increase in effectiveness. The
negative cross-partial implies that there is an interrelationship between the level of
averting behaviour and its effectiveness within the probability of illness function.

*n¥(ay.e;) . a*nk(aye,)

However, for the probability function to be convex, 502 5oz >
1 1
627r1 (al,e1) . .- .
32 de must be true. The curvature assumptions of the probability function can be
10€;

extended to the expected loss function, which is the probability function multiplied by the
size of the loss, which is a scalar. This is because the probability function is convex and
multiplying a convex function by a scalar produces a convex function (Chiang 1984).

Thus, both the averting behaviour a, and its effectiveness e; reduce the expected loss at a

* This assumption could be relaxed. Viscusi (1984) incorporated misperceptions into his model by stating

that if an individual does not properly perceive the probability of an accident, he or she may over-estimate
the safety associated with the new product. That is, the expected loss curve is perceived to be lower than it
actually is. Vicusi (1984) argued that misperceptions could cause safety precautions to decline, perhaps to
the extent that overall safety is reduced.

* The assumption that the probability function is convex implies that it has a positive definite Hessian
matrix. This implies that all principal minors are greater than zero. The probability function has a 2 by 2

. o . . .. 9%ak(ay, S
matrix and thus 2 principal minors. The first principal minor is % , which is assumed to be greater
1

2n¥(aL.e;) . azrrll‘(al.el) 3%nX(az.ep)
da? de? da, ey
components of the second principal minor are positive, however, to ensure that the probability function is

2
aZnk(a .e0) 3%nk(as.e 3%nf(ay.e
"1(2‘ u, 1(21 1) 1@201" st also be true.
daj dey da,de;

than zero. The second principal minor is ] . By assumption, both

indeed convex,
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e 3ELX(aq.eq) 3ELX(a,,e,) 92ELX(aq,e1) 32E1X(aq,e1)
i —a s —)—==><90
diminishing rate, e < 0, e , 2a > 0, 227 >0,
Eikave) _ o g 9k @yer) 9%ELk(asen) [BZEL’{(al,el) z
da,de, da? de? daqide,
1

It is assumed that undertaking averting behaviour, a,;, may generate disutility or

av(ay)

utility for an individual, V(a,), where -
1

> 0 when undertaking averting behaviour

6V(a1)

generates disutility and .
1

< 0 when undertaking averting behaviour generates utility.

Regardless of whether undertaking averting behaviour generates utility or disutility, the

disutility function V(a,) (following Viscusi (1984)) is convex in averting behaviour,

an(al)
da?

> 0. The current model builds on Viscusi (1984) by accounting for the possibility
that an averting behaviour may generate utility rather disutility because an individual may
enjoy undertaking averting behaviour and is better off or, in the context of Viscusi’s
(1984) model, less worse off by undertaking a higher level of averting behaviour. For
instance, for some individuals exercising regularly generates disutility while other
individuals enjoy exercising and are happier (better off) by undertaking more of it’.

In the present study, as an averting behaviour represents a functional food or

another behaviour (i.e. broader dietary choices) that an individual can undertake to reduce

the risk of developing a specific illness, it has a direct monetary cost. Although the direct

5 Two clarifications on the disutility function are important. First, it is assumed that the disutility of
averting behaviour reflects an underlying quasi-linear utility function, u(x, a,) = x + V(a,), where x
reflects the utility of all other goods, ceteris paribus. Second, the decision to undertake an averting
behaviour may be governed by a weak inequality constraint which says that disutility of undertaking an
averting behaviour, V(a, ), must equal or be less than a reference level of disutility. In this case, the
expected utility maximization problem is a constrained problem, where disutility is constrained to be less
than or equal to the reference level of disutility. This assumption is similar to the participation constraint in
the principal-agent problem. This assumption that disutility must be less than or equal to a reference level
has not been included in the present model, however incorporating a reference level of utility is a possible
extension.
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monetary cost of averting behaviour did not appear in Viscusi’s (1984) model, Peltzman
(1975) and Hause (2006) both included the amount spent on avoidance behaviours as a
choice variable in their models. Specifying a unit of averting behaviour as the amount
spent on the behaviour is one method of incorporating the direct cost of undertaking
averting behaviour into the present analytical framework. This method, however, does
not allow for the investigation of the impact of a change in price of averting behaviour on
the optimal level undertaken. In addition, Peltzman (1975) and Hause (2006) group all
expenditures on accident avoidance behaviour together, rather than looking at different
behaviours individually. A cost function is therefore included to account for the direct
monetary cost of undertaking an averting behaviour (Deaton and Muellbauer 1980). This
will allow for a comparative static exercise to investigate the impact of a price change on
the optimal level of averting behaviour. Therefore, let C(ay,p,) = p; * a, represent the
linear cost function where p; represents the price of the averting behaviour a; and

aC(a,,p1) 9C(ay,py)
da; ' ap,

ac 2 . .
> 0, ;Z;.m) =2 C;:;'pl) = 0. The cost of undertaking averting
1 1

behaviour a, is increasing in the price and the level of averting behaviour at a constant

.l azC(a1 pi) azc(al pl)
. 1 —= = —= =
rate. Additienally, 3a:9ps op.da,

The choice variable, a unit of averting behaviour or precautionary effort, has been
defined differently in previous studies. Hause (2006) defined a unit of averting behaviour
as the monetary equivalent of victim avoidance behaviour. Peltzman (1975) had two
different units of averting behaviour: the time devoted to driving a given speed limit and
the driver’s expenditures on reduction of accident losses. Unlike Hause (2006) and
Peltzman (1975),Viscusi (1984) did not define a unit of precautionary effort. The present

model will follow Peltzman (1975) and define a unit of averting behaviour as the time
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devoted to undertaking the behaviour. This recognizes that different types of averting
behaviour have different time requirements. The effectiveness variable then relates how
much time an individual needs to devote to undertaking the behaviour. The price variable
reflects the direct cost of the averting behaviour, however, as a, reflects time devoted to
averting behaviour, there is also a time cost, w, the wage rate or opportunity cost of time
associated with its usage.

In addition to the costs of undertaking an averting behaviour, the income of an
individual also has an impact on the undertaken level. Viscusi (1984) defined income as
an exogenous variable, while Peltzman (1975) defined income as dependent on the level
of avoidance behaviour undertaken by an individual. Following Viscusi (1984) and
Peltzman (1975), as well as the neoclassical model of labour supply (Deaton and
Muellbauer 1980), it is assumed that any time devoted to undertaking averting behaviour
reduces the time that an individual has available for hourly work. Therefore, let M
represent total income, let 7 represent the number of hours available to the individual for
work and averting behaviour, w represent the wage rate of the individual which may be
interpreted as the opportunity cost of time and / represents a non-labour or salaried
income which is not influenced by the level of averting behaviour. The total income of
the individual can be represented by the linear function M = I + w(T — a,). Note that
—w - a, could also be included in the cost of undertaking averting behaviour as it reflects
the time cost

Incorporating all of the previous elements, the payoff to an individual in the case

of illness kis I + w(T — a;) — V(a,) — C(a,, p1) — L and the payoff to an individual if
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they do not acquire illness kis I + w(T — a,) — V(a,) — C(a,,p,). Assuming risk

neutrality, the individual’s expected utility is:

EU =1+w(T —ay) - V(ay) — C(ay, p1) — nf(as,e;) - L (2.2)
The individual will select a non-negative optimal level of averting behaviour, aj

to maximize expected utility. The expected utility maximization problem can be

expressed as:

Max EU =1+ w(T — a;) —V(ay) — C(a;,p1) — ”f(ap e)-L

2, >0 (2.3)
To account for the potential corner solution (i.e. a; = 0), the expected utility

maximization problem is set up as a constrained maximization problem:

Max L =1+w(T —ay) - V(a,) — C(a;,py) —n¥(as,e)) L -2 a, 2.4)

a;, A

Where A is the Lagrange multiplier or shadow value associated with the non-negativity
constraint. Maximizing equation (2.4) with respect to 4 and a, results in the following

first-order (Kuhn-Tucker) conditions:

oL _ _ . _ _ ov(a,) _ a"’f(aneﬂ T ] —

e = WP 5 P L=2=0 2.5)
aL .

==0;204201-a,=0 (2.6)

There are two possible solutions to the constrained maximization problem. The
first possible solution is an interior solution where the individual undertakes a positive
level of the averting behaviour, a; > 0. In this solution scenario, the shadow value must

equal zero for A - a; = 0 to be true. Equation (2.5) then implies that in choosing the

% Note that equation (2.2) could be writtenas EU = I +w T =V (ay) — (p; + W) - a; —
n¥(a,, e;) - L where (p; + W) - a4 represents the time cost associated with undertaking a;.
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optimal level of averting behaviour, aj > 0, the individual equates the marginal benefit
of undertaking averting behaviour to the marginal cost of undertaking the averting
behaviour.

The values of the marginal benefit and the marginal cost of undertaking a,

av(ay)

depend on whether undertaking averting behaviour generates utility ( e
1

< 0)or

6V(a1)
3a1

disutility ( > 0). In both cases, the marginal direct cost of averting behaviour, p,,

and the marginal time cost in terms of foregone wages, w , are components of the

an¥(as.e1)

marginal cost and the marginal reduction in expected loss, — 5a
1

- L, is a component

of the marginal benefit of undertaking averting behaviour a,. If undertaking a, generates
utility, then marginal utility is a component of the marginal benefit of undertaking
averting behaviour; if undertaking a, generates disutility, then marginal disutility is a
component of the marginal cost. In both cases, equating the marginal benefit of
undertaking averting behaviour to the marginal cost will lead to an optimal point such as
A in Figure 2.1. This is because the level of averting behaviour that satisfies the first-
order condition (equation 2.5) when averting behaviour generates utility is the same level

that satisfies the first-order condition when the averting behaviour generates disutility.
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Figure 2. 1 Averting behaviour and expected loss

The second possible solution to the expected utility maximization problem is a
corner solution where the individual does not undertake the averting behaviour, a; = 0.
In this solution scenario, the shadow value, A, is greater than zero. Analogous to the
interior solution scenario, the individual equates the marginal benefit of undertaking
averting behaviour a, to the marginal cost to determine the optimal level of averting
behaviour, aj, however, in the case of a corner solution, the marginal cost of undertaking
averting behaviour is greater than the marginal benefit for all levels of a,; (i.e. there is a

negative net marginal benefit for all levels of a,). To equate the marginal benefit and
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marginal cost, the shadow value, 4 > 0, is subtracted from the marginal cost. The
individual then optimally chooses not to undertake averting behaviour.
The second-order conditions are sufficient for the optimal solution to the expected
utility maximization problem to be a maximum (Chiang 1984) and in the case of a
constrained maximization problem, are only evaluated when the inequality constraint is
binding (see Novshek 1993 p. 91). The Lagrangian (equation 2.4) is re-written ignoring
the inactive constraint (i.e. a; > 0):
L =1+w(T - a]) —V(ay) - Cai,py) — 7t (aj,e;) - L 2.7
Which has the corresponding first-order condition:

9L _ - p. V@) _ ank(ai.e)
da, - P1 da, da,

L=0 (2.8)

.. . 9% . .
The second-order conditton for a maximum, 302 < 0, is then verified:
1

2 2 2.k
%L - 2 V(ay) 9°mi(ai.el) L 2.9)

aa? da? da?

Equation (2.9) is negative as it has been assumed that disutility and expected loss

azv(al) > 0 and azn;c_(al'el)

functions are both convex and so >
daj daj

L > 0. The negative sign

2
of % is sufficient to establish that a; maximizes expected utility.
1

2.3.2 Comparative Static Analysis

The comparative static analysis will illustrate the impact of changes in exogenous
variables on the optimal level undertaken of averting behaviour, aj. Comparative static
analysis will also help to derive empirically testable hypotheses. In the one-behaviour
analytical framework, there are five exogenous variables: effectiveness, e4, price, py,

non-labour or salaried income, /, wage rate, w and size of loss, L. To investigate the
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impact of a change in one of the five exogenous variables on aj, the optimal level of
averting behaviour is assumed to be positive, that is aj > 0. This assumption is made
because, if the optimal level of averting behaviour is zero, it cannot be further reduced
and so a comparative static result that showed that the optimal level of averting behaviour
decreases with some change in an exogenous variable would not make intuitive sense.
The implicit function theorem implies that the optimal level of averting

behaviour, aj, is a function of the exogenous parameters ey, p;, I, w, L and will hold if:
(1) equation (2.8) has continuous partial derivatives with respect to a,,e4, p1,I,w,L; and
(2) there exists a point that satisfies equation (2.8) for which its partial derivative with
respect to a, is not equal to zero (Chiang 1984). Assumptions about the differentiability
of equation (2.8) with respect to the exogenous variables are implicit in the curvature
assumptions made earlier about the income, disutility, cost and expected loss functions.
Equation (2.8) is satisfied at the optimal solution, aj, which has a second-derivative less
than zero by the second-order condition (equation 2.9). To investigate the impact of a
change in one of the five exogenous variables on the optimal level of averting
behaviour, aj, equation (2.8) is totally differentiated with respect to a, and the exogenous
parameter of interest, while holding the other four exogenous parameters constant.

(a) Effectiveness
The effectiveness variable is similar to the stringency variable in Viscusi’s (1984) model
as an increase in either variable will result in a downward shift of the expected loss curve.
In terms of Figure 2.1, an increase in the effectiveness of averting behaviour would shift

the expected loss curve from ELg to EL,. Totally differentiating equation (2.8) with
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respect to a; and e4, while holding the other four exogenous parameters constant results

in:

0%V (ay) 0%V (a}) op1 d 0ps d
——— a — —— e — —— a — —— e

da? 1 daj0e;, ' da; ' de, !

_dnaf(aie) . _ 9*mk(aien) 7. —

ea L-da, Pa,e, L-de; =0 (2.10)
Which can be rearranged and solved as:

a%v(a}) | o*nK(ajes)
d_a; — __9ajdey da,de,y (2 11)
dey 92v(a}) , 92ak(al.e1) L :
6ai ) da3

The numerator of equation (2.11) is negative as the first component of the

9*v(ay)
> da,0e,

numerator , 1s equal to zero since effectiveness does not impact marginal

a2nk(ale;)

disutility, while the second component of the numerator, Fa.9e
1 1

- L, is negative based

on the assumption that the reduction in the probability of illness from increased averting
behaviour is larger following an increase in effectiveness than before the increase. The

convexity assumptions of the disutility and expected loss functions imply that both

. . da; e
components of the denominator are positive and so d—zl > 0 . The positive sign of
1

equation (2.11) implies that an increase in the effectiveness of an averting behaviour will
increase the level undertaken, moving to a point such as D in Figure 2.1. Although an
increase in effectiveness has a similar impact on the expected loss curve as an increase in
the stringency of a regulation (i.e. the curve shifts), the result here is opposite of Viscusi’s
(1984) comparative static result for the impact of an increase in the stringency of a
regulation on the level of precautionary effort undertaken by an individual. This is

because Viscusi (1984) assumed that safety regulation reduces the marginal safety
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benefits from precautionary efforts while the present study assumes that effectiveness
increases the marginal reduction in the probability of illness from averting behaviour.

(b) Price

To investigate the impact of a change in the price of an averting behaviour on the optimal
level undertaken, equation (2.8) was totally differentiated with respect to a, and p; while

holding the other four parameters constant, resulting in:

an(a;) an(aI) 6p1 6p1
da? da, da,0p, P1 da, da, ap, dp,
a2nk(aj.el) a2nk(ay.en) _
o2 L-day 2a9p, L-dp;=0 (2.12)

Which can be rearranged and solved as:

2v(@) , , , Prk(alen)

daj _ _ daidp; 0a19py (2.13)
dp, 2%v(a3) , a2nk(aje1) L
da? da?

The sign of the numerator of equation (2.13) is positive and equal to one as the

a2v(a}) a2n¥(ai.eq)

first and third components of the numerator,
da,0p, da,0p,

- L, are equal to zero

since price does not impact the marginal disutility or the marginal reduction in expected
loss from undertaking averting behaviour. The convexity assumptions of the disutility

and expected loss functions imply that both components of the denominator are positive
da} o . . . . . .
and so d—Zl < 0. This implies that an increase in the price of an averting behaviour will
1

decrease the optimal level undertaken. This result is not unexpected as the Law of
Demand predicts that quantity demanded decreases as price increase. In the context of the
present analytical framework, it is the level undertaken of an averting behaviour that

decreases following a price increase.
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(c) Salaried or Non-Labour Income

Previous studies examining individual response to regulatory protection (Peltzman 1975;
Viscusi 1984; Hause 2006) have incorporated salaried or non-labour income into their
models; however they did not investigate the impact of a change in that variable on the
optimal level undertaken of an averting behaviour. To investigate the impact of a change
in salaried or non-labour income on the optimal level undertaken of an averting
behaviour, equation (2.8) was totally differentiated with respect to a; and / while holding

the other four parameters constant, resulting in:

207 (* 2y (a*
D D
_azngz;.el).L,dal_%.L.dl -0 (2.14)
Which can be rearranged and solved as:
. a%v(a})  9?nK(aie)
= e e @19
da? da?

The numerator of equation (2.15) is equal to zero as both components of the

82v(al) 32nk(a}er)
i aalal aa1al

numerator. - L are equal to zero. This is because non-labour or

salaried income does not impact marginal disutility or marginal reduction in expected

daj . . . .
loss and so a_11 = (; a change in salaried or non-labour income has no impact on the

amount of averting behaviour undertaken by an individual. This result is not surprising as
there is no budget constraint in the expected utility maximization problem and so salaried
or non-labour income is not a limiting factor to undertaking an averting behaviour. This

result is also not surprising as the disutility function reflects an underlying quasi-linear
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utility function and there is no income effect when preferences are quasi-linear (Varian
1992).

(d) Wage Rate

To investigate the impact of a change in the wage rate on the optimal level undertaken of
an averting behaviour, equation (2.8) was totally differentiated with respect to a, and w
while holding the other four parameters constant, resulting in:

_a%v(ad)
da?

_ 92nf(aies)
da?

2. K(o*
_a 77-'1(“1'91) . L . dW = 0 (216)

a,0w

a%*v(a} ] d
—dw -dal——(—l)-dw—a—z-dal—a—':”l-dw

da,ow

'L'da1

Which can be rearranged and solved as:

 92V(a}) | 92mk(a}eq)
da; " dagdw daqdw
= T v ke 2.17)
daw 92v(a3) + 92nf(aj.eq) L
aai aaf

The numerator of equation (2.17) is equal to one as the wage rate does not
influence the marginal disutility nor the marginal reduction in expected loss and so the

v . 1 a*nk(ajen)
aa]_aW aalaw

last two components of the numerator, L are both equal to zero.

The convexity assumptions of the disutility and expected loss functions imply that both
. . da} . . .
components of the denominator are positive and so ﬁ < 0. This comparative static

result implies that an increase in the wage rate will decrease the amount of averting
behaviour undertaken by an individual. An interpretation of the wage rate is that it is the
opportunity cost of an individual’s time and the negative sign of the comparative static
result could be interpreted as an increase in the opportunity cost of one’s time resulting in

a decrease in the amount of time devoted to undertaking averting behaviour.
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The comparative static results for the impact of a change in salaried or non-labour
income and a change in the wage rate are akin to economists preferring lump-sum taxes
and transfers over per unit taxes and transfers as the latter are distortionary. A change in
salaried or non-labour income, similar to a lump-sum tax or transfer, does not affect the
optimal level of averting behaviour. This is because salaried or non-labour income is
independent of the level of averting behaviour undertaken by the individual (Rosen et al
2003). However, a change in the wage rate, similar to a per-unit tax or transfer, does have
an impact on the optimal level of averting behaviour as it changes the opportunity cost of
time. An increase in the wage rate increases the opportunity cost of time spent on
averting behaviour and thus an individual will reduce the amount of time spent on
averting behaviour.

(e) Loss

Although Viscusi (1984), unlike Peltzman (1975) and Hause (2006), held the size of the
loss associated with an accident fixed, he did not investigate the impact of a change in theb
size of the loss on the optimal level of precautionary effort. To investigate the impact of a
change in the size of loss on the optimal level undertaken of an averting behaviour,
equation (2.8) was totally differentiated with respect to a; and L while holding the other

four parameters, resulting in:

0%V (a3;) 9%V (a3) ap; dp, 0%n¥ (a3, ey)
17, M a2 _.g - g
da? da, da, 0L d da, da, oL dL da? L-da,
aznllc(a;vel) R L . dL _ anllc(a;.:el) . dL 0 (2.18)

da,0L da,

Which can be rearranged and solved as:
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BT ' P C T WL (N
a da;9L daq0L ' a
- -2 : Y (2.19)

L =~ a2v(a) 821X (a%.e;)
aa"; aai

L

@) . 4 a%nk(a}eq)
aalaL 6a16L

The first two components of the numerator - L are equal to

zero as the size of loss does not impact marginal disutility nor the marginal reduction in
the probability of illness. The third component of the numerator is negative based on the
assumption that undertaking an averting behaviour reduces the probability of acquiring
illness & and so the numerator of equation (2.19) is negative. The convexity assumptions
of the disutility and expected loss functions imply that both components of the

. . daj e . .
denominator are positive and so % > 0. The positive sign of the comparative static

result implies that an increase in the size of the loss associated with an illness will

increase the amount of averting behaviour undertaken by individual. The intuition behind

this result is that as the size of loss associated with an illness increases, an individual will

undertake more averting behaviour to reduce the probability of acquiring the illness.

Comparative Static Results

The comparative static exercise for the five exogenous variables in the one-behaviour

analytical framework resulted in five hypotheses that can be tested empirically. The

hypotheses are:

(H.1) An increase (decrease) in the effectiveness of an averting behaviour will increase
(decrease) the optimal level of the averting behaviour that is undertaken;

(H.2) An increase (decrease) in the price of an averting behaviour will decrease
(increase) the optimal level of the averting behaviour that is undertaken;

(H.3) An increase (decrease) in the salaried or non-labour income will have no impact

on the optimal level of the averting behaviour that is undertaken;

29



(H.4) An increase (decrease) in the wage rate will decrease (increase) the optimal level
of the averting behaviour that is undertaken;
(H.5) An increase (decrease) in the size of loss will increase (decrease) the optimal level

of the averting behaviour that is undertaken.

2.4 TWO-BEHAVIOUR ANALYTICAL FRAMEWORK

The one-behaviour analytical framework determined how an individual chooses the
optimal level of an averting behaviour for a specific illness, k. In this section of the
conceptual framework, the one-behaviour analytical framework will be expanded to
investigate how the availability of a second averting behaviour influences the optimal
levels of the two averting behaviours, the impacts of changes in exogenous variables on
the optimal levels and the impact of the adoption of the second averting behaviour on the
optimal level undertaken of the original averting behaviour. The two-behaviour analytical
framework extends from studies that have investigated individual response to regulatory
protection by treating the Mo averting behaviours as separate rather than aggregating the

two behaviours (Peltzman 1975; Viscusi 1984; Hause 2006).

2.4.1 Selection of the Optimal Levels of the Two Averting Behaviours

Initially, one averting behaviour, a,, was available to reduce the probability of acquiring
illness & and to minimize the associated expected loss. Assuming that an individual is
undertaking a positive amount of the original averting behaviour, he or she now has the
option to undertake a second averting behaviour a, and can choose some combination of
the two averting behaviours to reduce the probability of acquiring illness k and to
minimize the associated expected loss. The new averting behaviour a, may differ from

the original averting behaviour, a, in price, (dis)utility and/or effectiveness. It is
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assumed, similar to the one-behaviour analytical framework, that a, only works to reduce
the probability of illness &k and does not affect the probability of acquiring an illness other
than £. With the availability of a second averting behaviour, the expected loss can be
represented as:
EL5(ay,aze1,e,) = n5(ay,az,e1,€) - L (2.20)
Where EL%(a,, a,, e,, ;) is the value of an individual’s expected loss from illness &,
nX(ay, a,, e, €3) is the probability of acquiring illness &, a; is the level of averting
behaviour 1, 1 ={1,2}, e; is the effectiveness of averting behaviour i, and L is the size of
the loss associated with illness &.

Similar to the one-behaviour analytical framework, assume that, ceteris paribus,
an increase in the level or effectiveness of either averting behaviour will decrease the

a”%(al.az.enez) a"%(apaz:epez)
m;@uazeres) o Omz(@ndzeny)
aai aei

probability of acquiring illness £, < 0. With the

availability of the second averting behaviour, the second-order or curvature assumptions
of the probability function become more complicated. It is assumed that the probability
function is convex and the Hessian matrix of second-order partials of the probability
function is positive definite with all four principal minors greater than zero. This means

that 32nk(a,,az.e1.62)

Py > 0 as it is the first principal minor. The signs of the other cross-
1

32nk(ay,a,.61.8;) 3*mk(as.az.e1.€)

partials of the probability function are unknown (i.e. S , and
def da;de;

02mf(as,az.e1, , : 21§ (a1.02.61, ,

—72(‘11‘12—8182)), with the exception of M’—e}—) > 0 which must be true for the

aa,-aej aaz
second principal minor to be greater than zero. The expected loss function is also convex

as it is the product of the convex probability function and a scalar, the size of the loss L.
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3ELE(ay,az.e1.2) <0 dELX(a1,az,e1,5) <0 32EL%(ay,a5.61.62)
7 1

da; de; da?

That is > 0. All four principal

minors of the expected loss function are greater than zero, however with the exception of

azEL’2< (a1,a2,91,82)

Py > 0, the signs of the other cross-partials of the expected loss function
i

(i.e 92EL% (ay,a5.61,62) 92ELX(aq,az.e1.82) d azEL’z‘(al,az,el,ez)) are unknown
e aeiz ’ Baiaei aaiaej )
With the availability of a second averting behaviour, the disutility function

behaviour becomes V(ay, a,), which is assumed to be convex in both averting behaviours

aV(al,az) >
aai <

62 V(al,az)
da?

with 0, > 0.7 The cost function becomes C(ay, a,,p1,Pz) = a, - p; +

a, - p, and the total income function becomes M = I + w(T — a; — a;).

Following the availability of a second averting behaviour, the individual’s
expected utility equation becomes:
EU =1+ w(T — a; — a3) —V(ay,a;) — C(ay,az,p1,P2) — 15 (ay,az.€1,€5) - L

(2.21)

The individual selects the optimal level of the two averting behaviours, aj and a;
to maximize expected utility. The individual is assumed to undertake a positive level of
the original averting behaviour, a; > 0 and a non-negative amount of the second averting

behaviour, a, = 0. The expected utility maximization problem can be expressed as:

7 A convex function has a positive definite Hessian matrix. This implies that all principal minors are greater
than zero. The disutility function has a 2 by 2 matrix and thus 2 principal minors. The first principal minor
3%v(a1,az) 3%V (a1,az) .
da} da?
3%v(a,.az) 3%V (ay.az)
daz - [ da,da;

which must be greater than or equal to zero. The second principal minor is

2
] which must also be greater than or equal to zero. For the second principal minor to

9%V(a,.a ?v(a,.az) 9*V(ay.a: 92V (a,.a
(§2)>0and (;z)_ (;z) (a;.az)
daz daj daj da,0a;

2
be greater than zero, ] must also be true. Although

a2 r 9%v(a,, s . . T .
Y(aya;) _ 57V(@y.27) by Young’s Theorem, the sign of the cross-partial of disutility with respect to @, and
daida, dazda,

a, it is not known as only its square matters for the convexity assumption.
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Max EU =1+ w(T — a; — a;) — V(ay,a;) — C(ay, a3, p5,p2) — 7§ (ag,az,€1,€3) - L
as >0,a,=20

(2.22)
To account for the restrictions placed on the two averting behaviours as well as to
account for a potential corner solution (i.e. a; = 0) the two-behaviour expected utility

problem is set up as a constrained maximization problem:

Max L =1+ w(T —a; — a;) = V(aya;) — C(ay, a,p1,p2) — m¥(as, az,€;,€2) - L
al,az,lz _)‘2 *ady

(2.23)
Where A, is the Lagrange multiplier or shadow value associated with the non-negativity
constraint a; = 0 and 1, = 0 . Maximizing equation (2.23) with respect to a,,a, and A,

results in the following first-order (Kuhn-Tucker) conditions:

oL _ ey _ av(a,,az) _ 371"1‘(01,112.31'92) T =

6a1 - w pl aal 6a1 L - 0 (2.24)
ar —_ _ _ 6V(a1,a2) - an’f(a1,a2,e1,€2) . _ _

- WP e, 24, L—-2,=0 (2.25)
2 =0;201,204a,=0 (2.26)
A,

Similar to the one-behaviour analytical framework, there are two potential
solution scenarios for a,: interior and corner. In an interior solution, the individual
undertakes a positive level of the second averting behaviour, a; > 0, so 4, = 0. Equation

(2.25) can then be re-written as:

k
L e w—p, - ""’;“‘;’“2) _ o (“16':22'91-‘32) L=0 2.27)

aa.z
In a corner solution, an individual does not undertake the second averting

behaviour so a; = 0 and 4; > 0. Regardless of whether the optimal solution is an

interior solution or a corner solution for a,, an individual equates the marginal reduction
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in expected loss from undertaking averting behaviour a; to the marginal cost of
undertaking that behaviour. Moreover, in selecting the optimal levels of the two averting
behaviours, a; and a; , an individual equates the marginal effects or the net marginal
benefits of the two averting behaviours. Note that if a; is a corner solution, then for the
equi-marginal principle to apply, the net marginal benefit for the second averting
behaviour reflects the value of 4,.

The second-order conditions must be verified to ensure that the result to the two-
behaviour expected utility problem to be a maximum. Following Novshek (1993 p.91), it
is assumed that a; is an interior solution and equation (2.23) is re-written, ignoring the
inactive constraint:

Max L* =1+ w(T — a} — a}) — V(a},a) — C(a;,a}, p1,p2) — n¥(aj, a3, e, e;) - L
a, a;

(2.28)

A sufficient condition for a maximum is concavity of equation (2.28), which
implies that the Hessian matrix of second-order partial derivatives of the Lagrangian
function is negative definite. Alternatively, it can be verified that the optimal solution to
the expected utility problem is a maximum using the three theorems on concavity and
convexity (Chiang 1984). The first theorem states that a linear function is concave as well
as convex, but not strictly so. The second theorem states that the negative of a (strictly)
concave function is (strictly) convex and vice versa. The third theorem states that that
sum of concave (convex) functions is also concave (convex). In terms of the Lagrangian,
the disutility function, V (a4, @), and the expected loss function n¥ (a4, a,.e;, e;) - L, are
convex by assumption and thus the negative of each function (as they appear in equation

2.28) is concave. The income function I + w(T — a, — a,) and cost function
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C(a,, a,, p;, p,) are both linear in the choice variables and thus are both concave and
convex. The sum of the disutility function, the expected loss function, the cost function,
and the income function is therefore concave and thus the Lagrangian is concave. This
verifies that the solution to the expected utility maximization problem for two averting
behaviours is indeed a maximum and the Hessian matrix of second-order partial
derivatives is negative definite.

Additionally, the third theorem on concavity and convexity states that if at least
one function in the sum of concave functions is strictly concave, then the sum of the
concave functions is also strictly concave. Therefore, if it is assumed that the negative of
the disutility function and/or the expected loss function are strictly concave, then the
expected utility function is strictly concave and the determinant of the Hessian matrix of
second-order partial derivatives, |H|, is greater than zero. This result is important for the

comparative static exercise.

2.4.2 Comparative Static Analysis
Similar to the case when only one averting behaviour is available, it is important to
investigate the impact of change in an exogenous variable on the optimal levels
undertaken of the two averting behaviours aj and a;. Analogous to the one-behaviour
analytical framework, it is assumed that the individual is undertaking a positive level of
both averting behaviours and so A, = 0 in equation (2.25).

In the two-behaviour analytical framework, there are seven exogenous variables:
the effectiveness of the two averting behaviours, e; and e,, the price of the two averting
behaviours p; and p,, salaried or non-labour income /, the wage rate, w and the size of

the loss L. However, as there are now two endogenous variables, a, and a,, the
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comparative static exercise becomes more complicated than in the one-behaviour
analytical framework. Following Novshek (1993), after distinguishing between the
exogenous and endogenous variables in the model, the first step in the comparative static
exercise is to treat the first-order conditions, equations (2.24) and (2.25) (with A, = 0) as
a system of equations.

The second step in the comparative static exercise is to verify the three conditions
of the implicit function theorem (Novshek 1993). First, the equations in the system must
be differentiable. Assumptions about the differentiability of the first order conditions
were made earlier when curvature assumptions about the four components of the
expected utility function (the income function, the disutility function, the cost function
and the expected loss function) were made. Second, the system of first order conditions
must be satisfied at the optimal solution. Third, the determinant of the Jacobian matrix
must be non-zero. The Jacobian matrix is the matrix of partial derivatives of the system
of equations with respect to the endogenous variables. For the expected utility
maximization problem, the Jacobian matrix is equal to the Hessian matrix of the second-
order partial derivatives. Earlier it was shown that the expected utility function_ is strictly
concave and thus it is negative definite and the determinant of the Hessian matrix is
greater than zero.

The third step in the comparative static exercise is to write out the comparative

static results using differentials. Taking the total differential of equation (2.24) gives:
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da? da? da? 1

9%V (aj,a3) azc(al' az py,p;)  0*m§ (a1.a2'31' ez) L

V(ap a;) GZC(al, az p1,P2) 62”2 (ai, a3, e, €3)
+ -L)-da
( daz

da,0a, da,da, da,0a,

‘L}-deg

da,0e, da,0e, da,0e,

BZV(al, az) aZC(al, az, p1,P2) 92 3 (al,az,el,ez) L

(a V(all aZ) BZC(al, aZI P1, pZ) + a ny (all aZl €1, eZ)
( -de,

da aez aa16e2 aa1682

da,0p, da,0p, da,0p,

L

(62V(a1, az) 6ZC(a1, as, P1,P2) az7Tz (ai, a3 e;1,€3) . dp
2

da,0p, da,0p, da,0p,

62V(a1, az) azc(al’ a3, p1.p;)  9°mi(ai, a3, e, e;)
+ -L}-dpy
F a0l da,0l )

(62V(a1,a2) BZC(al,az,pl, p2) + 92 %) (a1. a, e, ez)

aZV(all aZ) azc(ali aZI P1, pZ) a UP) (a1; a2r €1, eZ)
1+ + «L)-dw
da, 0w da,0w da,ow
o%v(aia3) | 9°Claiaspapy) | O°mf(aigseves) |
da,dL da,dL da,aL
- -dL =0 2.29
4 dmf(aiajeyes) (2:29)
aa1
This can be written more compactly as:
9%L d%L 8L %L %L 8%L
9a? da, + da;0a; daz + 5 oa de, + da,0e; de; + 3a,0py dpy + da,0p; dp; +
3L %L 9%L
PR dl + FPT dw + il dL=0 (2.30)
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Now taking the total differential of equation (2.25) (with 1, = 0) gives:

_(0V(@.ap) | 0%C(as,ahpupa) | Onb(aiapenen)
da,da, da,da, da,0a, 1
62V(a1, as) 62C(a1, a3, p1,P2) 92 3] (al, as, e, ez)

L
da? da’ da’

. daz

-L

.d
da,0e, dag0e, da,0e, “

L

(an(al, a;) azC(al, a3, p1,P2) + a2 %] (a1: as, e, ez)

da,de, da,de, da,de,

-L

a V(al' az) azc(aI' a;lpll pZ) 62”5(‘1;.“5. €1, eZ)
0a,0p, da,0p, da,op,

-L

02 V(apaz) 02 C(ai,a3,p1,02) 92 U¥) (a1'az.e1,ez)
da,dp, da,dp, da,dp,

an(av a;z) azC(al,az,m. p;)  0°m; (a1: as, ey, ez)

62V(a1, az) aZC(al,az,pl,pz) + 0%n¥ (a3, a3, ey, ;) )

aazal aazal aazal

1 +62V(a1,a2) 0%C(a3,a3,p1,p2)  0%m3 (ai,az,el,ez)
da, 0w da,ow da,ow

d%v(aj,a3) , 9%C(as.a3pipy) , 0%nk(a}.a}eser)

| " aazaL ogor T aapr L dL = 0

6n§(aLa;g1£2)
R Aot Ko Lot 2 14
aaz

Again, this can be written more compactly as:

a%L a%L %L d%*L
aazaa1 a1 + aa% daz + aazael del + aazaez

'dez+

da,0p,

%L 92L
aazal dI + aazaW dw + zaL

-dL =10
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Equations (2.30) and (2.32) can be rearranged into the following format:

(del’
de,
2L 9L  9*L  9*iL 2L 9L 9L 9L d
_ aa? 6a13a2 da1 da,0e, da 0e; da,0p, 0a,0p, da,0I da;dw da,dL dp1
%L da2 2L 8L 3L a9 3L ai ||9P2
dayda, 6a2 da,0e, da,de; da,dp, 0a,dp, daydl da,0w dadL dl
dw
Wi
(2.33)
L 2L
da? da,da,| . . . . .
Where o a2z |18 the Hessian matrix, H, of second-order partial derivatives
aazaa1 @

with respect to the choice variables. The final step in the comparative static exercise is to
solve for the effect of a change in an exogenous variable on the endogenous variables. In

this model, there are two endogenous variables and seven exogenous variables and thus

14 comparative static results: d_; d—e] d_m d—p] 7 :i_w—'-d_L where i={1,2} and j={1,2}.

To solve for the impact of a change in an exogenous variable on the optimal level of an
averting behaviour, Cramer’s rule will be applied. The denominator of all the
comparative static effects is the determinant of the Hessian matrix, which is greater than
zero by the second-order conditions.

(a) Own-effectiveness

In the one-behaviour analytical model, the own-effectiveness comparative static result
was positive which implies that when one averting behaviour is available, an increase in
its effectiveness increases the optimal level undertaken. To investigate the own-
effectiveness comparative static in the two behaviour analytical framework, Cramer’s

rule was applied to equation (2.33), resulting in:
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2L 9%c 9%t 9%
da; aa? aaiaei aaiaaj aajaei

de; H]

(2.34)

%L 9%¢c
- ——, depends on

The first component of the numerator of equation (2.34), —
aaj aaiaei

. 8%L 3?v(alay) a%m¥(at.al.eser) . %L )
h - — 182 2\44,82,€1, . 9°L
the sign of dade; dagoe; dasoe; L since 52 < 0 by the convexity
. T . %L .
assumptions of the disutility and expected loss functions. The first component of 3a00. 15
(] i

equal to zero since marginal disutility does not depend on effectiveness. Although in the
one-behaviour analytical framework it was assumed that the reduction in the probability
of illness from increased averting behaviour is larger following an increase in own-
effectiveness than before the increase, this is not necessarily the case in the two-

zng(a;:a;:e:l.ez) aZL

101
da;de; ’ da;oe; and

behaviour analytical framework and thus the signs of 2

%L %L
daj da;de;

are indeterminate. The sign of the numerator of equation (2.34) is

indeterminate as is the sign of the impact of a change in own-effectiveness of the optimal
level undertaken of an averting behaviour.

(b) Cross-effectiveness

To investigate the impact of a change in cross-effectiveness, Cramer’s rule was applied to
equation (2.33), resulting in:

%L 9%c %L o%c
aa; aaiael- aaiaai aajae]'

.
dai

de]' |H]|

(2.35)

Similar to the own-effectiveness comparative static result, the sign of the cross-

effectiveness comparative static result is indeterminate. This is because this sign of the

2L L . . . 2L
, . is indeterminate as
aaiaa]- aajaej aa]-ae]-

second component of the numerator.
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_9%v(aja3) 82k (a}.a3.e1,62)
aa]'ae]' aajae,-

32nk(a} a3.e1,62)

- L and the sign of - L is indeterminate. Thus,

dajde;

from the comparative static exercise, it is not clear what impact a change in cross-
effectiveness has on the optimal level undertaken of an averting behaviour.

(c) Own-price

In the one-behaviour analytical framework, the own-price comparative static effect was
negative implying that an increase in the price of an averting behaviour reduces the
optimal level undertaken. To determine if this is also the case in the two-behaviour

analytical framework, Cramer’s rule was applied to ecjuation (2.33), resulting in:

9%c 9%c 9% 8%
da{ _ a2 da;dp; aaiaaj aajapi

= i 2.36
dp; I (2.36)
The numerator of equation (2.36) is positive. The first component of the
- " o’L d%v(aja3)  3*nk(al.aje, a2L
numerator is positive as — = — 2 V@182 _ °m3(@i.dze €. ] < 0and 25 = -1,
daj da; daj 0a;dp;

where both disutility and expected loss are convex functions with positive second-order

partials with respect to both averting behaviours and neither disutility nor expected loss

%L 2L
? aaiaaj aajap,-

depend on own-price. The second component of the numerator , 1S equal to

2

aa,-ap,-

Zero as = 0, since marginal disutility, reduction in expected loss and cost do not

*

. . . daj . . "
depend on cross-price. This means that the sign of d—‘;i is negative and, similar to the
i

one-behaviour analytical framework and following from the Law of Demand, an increase
in the price of an averting behaviour will decrease the level optimal undertaken of that

behaviour.
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(d) Cross-price
To investigate the impact of a change in cross-price on the optimal level undertaken of an
averting behaviour, Cramer’s rule was applied to equation (2.33), resulting in:

9%c 0%c  9%r 8%

da; aaj da; apl aalaal aa,ap]
dp; [H|

(2.37)

o o
>dai da;dp;’

The first component of the numerator of equation (2.37) is equal to zero.

This is because = 0 since marginal disutility, marginal reduction in expected loss

aaiap,-
and marginal cost do not depend on cross-price. The second component of the numerator,

%L a L
aaiaa] 8a]6 ]

2L _ _9%v(aiay) _
la j aaiaa]-

, and thus the sign of —t depends on the sign of

ang (ai.az.eie)) . ) .
—=———=. L since = —1. If at least one averting behaviour generates
aaiaaj aa]'apj

d%v(aj.a3)

disutility then daida;

> 0 and if both averting behaviours generate utility, then

3%v(ai,a3)

PP YRS 0. With respect to expected loss, if the two averting behaviours are
1oy .

azné(a;,a;,ei,ej)

« L < 0; if the two
aaiaaj

complements in reducing the probability of illness, then

azn'é (ai.az.epe))

averting behaviours are substitutes, then
aa,-aaj

L > 0. If at least one averting

behaviour generates disutility, and the two behaviours are substitutes or if both

behaviours generate utility and the two behaviours are complements, then the numerator

. . . da;j NN
of equation (2.37) is positive and d—:‘ < 0. The latter scenario is intuitive as
J

microeconomic theory predicts that if two goods are complements, then the increase in

price of one of the goods will decrease the quantity demanded of the other. The first
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. ., daj . C . o
scenario under which ﬁf < 0, 1s less intuitive and could be explained by substitution
7

away from the averting behaviour that generates disutility.
If at least one averting behaviour generates disutility and the two behaviours are

complements, or if both behaviours generate utility and the two behaviours are

. . . . daj
substitutes, then the numerator of equation (2.37) is negative and d—;‘ > 0. The latter
J

scenario is intuitive and as microeconomic theory predicts that if two goods are
substitutes, an increase in cross-price will increase the quantity demanded.

(e) Non-Labour or Salaried Income

In the one-behaviour analytical framework, an increase in non-labour or salaried income
has no impact on the optimal level undertaken of an averting behaviour. To investigate
the impact of a change in salaried or non-labour income in the two-behaviour analytical

framework, Cramer’s rule was applied to equation (2.33) resulting in:

92r 92t 92L 9%¢

da! da? aaial aaiaaj aa]-al
= » (2.38)
dI |H]
i : %L %L .
The numerator of equation (2.38) is equal to zero as —— = 0 and = 0 since
da;ol da;al

marginal disutility, marginal cost and marginal reduction in expected loss do not depend
on salaried or non-labour income. This means that an increase in non-labour or salaried
income has no impact on the optimal level undertaken of an averting behaviour. This
result is identical to the comparative static effect of non-labour or salaried income in the
one-behaviour analytical framework and is not surprising since there is no income or

budget constraint. This result is also not surprising as the disutility function reflects an
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underlying quasi-linear utility function and there is no income effect when preferences
are quasi-linear (Varian 1992).
(f) Wage Rate
In the one-behaviour analytical framework, an increase in the wage rate decreases the
optimal level undertaken of an averting behaviour. To investigate the impact of a change
in the wage rate in the two-behaviour analytical framework, Cramer’s rule was applied to
equation (2.33) resulting in:

a%c 9%c  9%c ¥k

daj _ aa]Z. da;dw da;daj dajow
dw |H|

(2.39)

. %L d%L
The first component of the numerator of equation (2.39) — -
aa]- da;ow

is positive

2
since %a—f < 0 by the convexity assumptions of the disutility and probability of illness
J

. %L . e e . - ..
functions and Py —1 as marginal disutility, marginal cost and marginal reduction in
{

the probability of illness do not depend on the wage rate. The second component of the

3%L 92L _  o*v(alap) 9*mnk(alaieie;)

%L )
dada; dasow depends on the sign of L

numerator =
aaiaaj aaiaaj aaiaaj

. L ) . . o e
since -~—= = —1. If at least one of the two averting behaviours generates disutility and
J

the two behaviours are substitutes, or if both behaviours generate utility and the two

behaviours are complements, then the numerator of equation (2.39) is indeterminate as is
the sign of i—‘j. If at least one averting behaviour generates disutility and the two

behaviours are complements or if both behaviours generate utility and the two behaviours
are substitutes, then the numerator of equation (2.39) is negative and %a;f- > 0. This result

is the opposite of what was obtained in the one-behaviour analytical framework.
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However, the positive comparative static effect could be explained by the assumption that
undertaking an averting behaviour is a normal good and an increase in income via an
increase in the wage rate would increase the optimal level of an averting behaviour.

(g) Loss

In the one-behaviour analytical framework, an increase in the size of loss associated with
illness & increased the optimal level of an averting behaviour that is undertaken. To
investigate the impact of a change in the size of loss in the two-behaviour analytical

framework, Cramer’s rule was applied to equation (2.33) resulting in:

2L %L a2 9%¢

d_alf _ aa§ 9a;dL Baiaa]- aa]-BL (2 40)
dL |H| )
. %L d*L . .
The first component of the numerator of equation (2.40) 322 3aaL \smegative
j i

2
since % < 0 by convexity assumptions of the disutility and probability of illness
j

%L
da;oL

functions and > 0 as the size of loss does neither impact disutility nor the reduction

in the probability of illness on the margin, but it does impact expected loss. The sign of

the second component of the numerator and thus the sign of the numerator as a whole

. L . 3L . .
depends on the sign of daida;’ since 3a0L > 0. If at least one averting behaviour

generates disutility and the two behaviours are complements or if both behaviours

generate utility and the two behaviours are substitutes, then the numerator of equation

(2.40) is indeterminate as is the sign of %. If at least one of the two averting behaviours

generate disutility and the two behaviours are substitutes, or if both behaviours generate

utility and the two behaviours are complements, then the numerator of equation (2.40) is
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. da; . . . .
negative and da‘ > 0. Thus, where a comparative static result was obtained for the impact

L

of a change in the size of loss, it was positive similar to the one-behaviour analytical
framework.
Comparative Static Results
A summary of the comparative static effects for the two-behaviour analytical framework
is presented in Table 2.1. In the two-behaviour analytical framework, unlike the one-
behaviour analytical framework, many of the comparative static results are indeterminate.
The impact of change in own-effectiveness or cross-effectiveness on the optimal level
undertaken of an averting behaviour are always indeterminate. Additionally, under
certain scenarios, the impact of a change in the wage rate or in the size of loss is
indeterminate. The indeterminate signs of many of the comparative static effects in the
two-behaviour analytical framework provide motivation for empirical analysis. Only two
comparative static results had the same effects across all scenarios: own-price and
salaried or non-labour income leading to the following two testable hypotheses:
(H.6) An increase (decrease) in own-price when two averting behaviours are available
will decrease (increase) the optimal level of the averting behaviour that is undertaken;
(H.7) An increase (decrease) in salaried or non-labour income when two averting
behaviours are available will have no effect on the optimal level of the averting

behaviour that is undertaken.
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Table 2.1 Summary of comparative static effects for the two-behaviour analytical
framework

At least one behaviour | Both behaviours generate
g
generates disutility utility
dai < do < daf <o Gai <
de; > ' de;> "’ de; > "’ dej>
The two behaviours are da; <0, da; >0, daj <0, daj <0,
complements in reducing the ap; ap; dpi " dp;j
.7. . daj daj daj daj <
robability of illness L= = &4 _ g 4=
p of dl 0, dw>0’ dI 0, dw>0
dal da:
dL >0 a 0
daj<y daisy daj<p, dais S0,
de; > "’ de j> de; > ’dej j>
] da; da; daj da;
The two behaviours are ap = 3, <0, p; <0, o, >0,
substitutes in reducing the daj _ 0, da; < da; _ . da} >0
probability of illness ar dw > ar — w ’
daf o daj <
dL daL >

2.5 IMPACT OF ADOPTION OF THE SECOND AVERTING BEHAVIOUR
The two-behaviour analytical framework determined how an individual chooses the
optimal levels of two averting behaviours and how the optimal levels of averting
behaviour change following a change in an exogenous factor. It is not clear from the
comparative static analysis, however, what impact undertaking the second averting

behaviour has on the optimal level undertaken of the original behaviour, that is, the sign

da1

da,
treated like an exogenous variable. Comparative static analysis similar to the one-
behaviour analytical framework is then undertaken. The intuition is that prior to the
availability of the second averting behaviour, an individual undertakes no amount of the
second behaviour (i.e. a; = 0), however following adoption of the second averting

behaviour they undertake a positive amount (i.e. a, > 0), which is an increase in the
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level undertaken of the second averting behaviour. By treating the second averting
behaviour like an exogenous variable, the impact of an increase in @, from zeroto a
positive amount on the optimal level undertaken of the original averting behaviour can be
investigated. After fixing the second averting behaviour to @3, the expected utility
equation becomes:
EU=1-w(T —a;— @) - V(a, @) — C(ay, @, p,p2) —15(a1, @ e1,65) - L (2.41)
Following the two-behaviour analytical framework, an individual is assumed to
undertake a positive level of the original averting behaviour, a; > 0. The expected utility
maximization problem can be expressed as:

Max EU =1+ w(T — a, ~a3) — V(a,@3) — C(ay, @, p1, p2) — m¥(a,,a,e,,;) - L
a; >0

(2.42)

The first-order condition for the maximization problem in equation (2.42) is:

aL av(a,az) _ dn¥(aydz.eiez)
— - — -_— -— . = 2.4
aa1 w pl aal 6a1 L 0 ( 3)
Equation (2.43) is then totally differentiated with respect to a, and @; resulting in:
an(aLa—z') aZV(a;:a—z) —e azc(a;la—ZIPIJ.p—z_) azc(a;la_ZIPI!ﬁ) i T—
da? da, 8a,0a; da da? day da,da; da;
d*nk(a},az.e1.2) 3?nk(alaz.eqe2) _
g M201,0201€2) | 1 . da, — L T2l%18261.82) 4 = .
a2 1 300 L-da, =0 (2.44)
Which can be rearranged to solve for:
) 22v(a}@z) , 92C(a}AZP175) , 0*mh( ATz 1.02)
day _ _ _daj9az ~ da;0ap 9a40a; (2.45)
da; 32v(a}mz)  9%C(a} azp173) 9°my(aTaere2) '
aai ) Ba"l’ ' aai
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The denominator of equation (2.45) is positive. This is based on the assumptions
made carlier in the analysis, namely that the disutility function and expected loss function

3%nl(alaz e e
2@18€162) ) - 0 and
daj

9*v(a1,az)
da?

are convex and the cost function is linear: >0,

aZ C(a;:.a—vallﬁ) —

. . 9%v(a;,az)
oaZ = (. The numerator of equation (2.45) depends on the signs of ———=

da,0a,

d zﬂ; (a;:a_Zlelra)
aalaa_z

and - L as the cost function is assumed to be linear and so

9%¢(a},a;.01.72)

PP 0. If at least one of the two averting behaviours generates disutility and
1 2

the two averting behaviours are substitutes, then the numerator of equation (2.45) is
. da} C . . e
positive and d—; < 0, which implies that offsetting occurs because an individual reduces
2

his or her optimal level of the original averting behaviour following the introduction of a
second averting behaviour. The intuition behind offsetting behaviour in this scenario is
that if an individual is undertaking an averting behaviour that he or she does not enjoy
and a second averting behaviour becomes available which is a substitute for the original
behaviour, it is not unexpected that an individual would substitute away from the averting
behaviour that generates disutility.

If both averting behaviours generate utility and the two behaviours are
complements, the numerator of equation (2.45) is negative and Z—; > 0. The intuition
2

behind this result is that if an individual enjoys undertaking an averting behaviour and a
complementary averting behaviour becomes available that he or she also enjoys
undertaking, it is not surprising that he or she would increase the level undertaken of the
original averting behaviour. If at least one averting behaviour generates disutility and the

two averting behaviours are complements or if both averting behaviours generate utility
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and the two behaviours are substitutes, then the numerator of equation (2.45) and thus the
. daj . . . ) . .
sign of # is indeterminate. A summary of the impact of the adoption of second averting
2

behaviour on the optimal level undertaken of the original behaviour are presented in
Table 2.2.

Table 2.2 Impact of the adoption of a second averting behaviour on the optimal level
undertaken of the original averting behaviour

At least one behaviour | Both behaviours generate
generates disutility utility
_ dai < da;
The two behaviours are ——0 —>0
complements in reducing the daz > da
probability of illness
The two behaviours are daj <0 d_a;f_ 0
substitutes in reducing the da; da; >
probability of illness

2.6 INNOVATIONS IN THE CONCEPTUAL FRAMEWORK

The one-behaviour and two-behaviour analytical frameworks make a number of
contributions to the literature on offsetting behaviour. First, most applications of the
offsetting behaviour hypothesis have been with respect to mandatory regulations. This is
one of the first applications of the offsetting behaviour hypothesis to voluntary
behaviours undertaken to avert ill health (see for example Dickie and Gerking 1997,
Kahn 1999). Second, the two analytical frameworks derived a general set of comparative
static results for undertaking averting behaviour. Previous studies (Peltzman 1975;
Viscusi 1984) have only performed the comparative static exercise for exogenous
variables thought to be driving offsetting behaviour, not for other exogenous variables
that may affect the optimal level undertaken of an averting behaviour. Third, while

previous studies (Viscusi 1984) have assumed that undertaking averting behaviour
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generates disutility, this present analytical framework explicitly accounts for the
possibility that undertaking an averting behaviour may generate utility. Fourth, the
models developed in the two analytical frameworks include the price of averting
behaviour, which has not been incorporated directly in previous theoretical models
(Viscusi 1984; Peltzman 1975; Hause 2006). Finally, the present model compares the
impact of a change in salaried or non-labour income on the optimal level of averting
behaviour to the impact of a change in the wage rate, the result of which, although
different in the two analytical frameworks, is akin to the non-distortionary effect of lump-

sum transfers compared to per unit taxes and subsidies.

2.7 SUMMARY

In this chapter, two analytical frameworks were developed to investigate how an
individual selects the optimal level of averting behaviour, how the optimal level
undertaken is impacted by changes in exogenous variables and how the adoption of a
second behaviour impacts the optimal level undertaken of the original averting behaviour.
The following chapter will outline how the hypotheses and theoretical results obtained in

this chapter will be tested and investigated experimentally.
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Chapter 3

Methods and Data

3.1 INTRODUCTION

This chapter will provide an outline of the methods and data used to fest the hypotheses
developed in the conceptual framework. This chapter will first describe the testable
hypotheses and other theoretical results from the two analytical frameworks developed in
the conceptual framework. It will then provide a discussion of the empirical frameworks
that guide empirical analysis and hypothesis testing. This chapter will conclude with a
description of the development of the experimental design according to which data was
collected for the empirical analysis and which addresses the second objective of this

study.

3.2 TESTABLE HYPOTHESES AND THEORETICAL RESULTS

Two analytical frameworks were developed in the conceptual framework. The one-

behaviour analytical framework investigates how an individual chooses the optimal level

of an averting behaviour and how that optimal level changes following a change in one of

five exogenous variables: effectiveness, price, salaried or non-labour income, wage and

size of loss. Comparative static results from the one-behaviour analytical framework

generated the following five testable hypotheses:

(H.1) An increase (decrease) in the effectiveness of an averting behaviour will increase
(decrease) the optimal level of the averting behaviour that is undertaken;

(H.2) An increase (decrease) in the price of an averting behaviour will decrease

(increase) the optimal level of the averting behaviour that is undertaken;
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(H.3) An increase (decrease) in salaried or non-labour income will have no impact on
the optimal level of the averting behaviour that is undertaken;

(H.4) An increase (decrease) in the wage rate will decrease (increase) the optimal level
of the averting behaviour that is undertaken;

(H.5) An increase (decrease) in the size of loss will increase (decrease) the optimal level
of the averting behaviour that is undertaken.

The two-behaviour analytical framework built on the one-behaviour analytical
framework and investigates how an individual chooses the optimal level of an averting
behaviour given that they are already undertaking a different averting behaviour for the
same illness and how changes in exogenous variables influence the optimal level of an
averting behaviour that is undertaken. Although the signs of some impacts are known
under certain circumstances, the comparative static results for the two-behaviour
analytical framework are indeterminate, with the exception of the effect of an increase in
own-price and salaried or non-labour income, which generated the following two testable
hypotheses:

(H.6) An increase (decrease) in own-price when two averting behaviours are available
will decrease (increase) the optimal level undertaken;

(H.7) An increase (decrease) in salaried or non-labour income when two averting
behaviours are available will have no effect on the optimal level undertaken

The comparative static results for the two-behaviour analyticial framework are
presented in Table 3.1. Of the seven comparative static results derived in the two-
behaviour framework, only two comparative static results are not also derived in the one-

behaviour analytical framework: cross-effectiveness and cross-price. The cross-
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effectiveness comparative static result is indeterminate across all four
utility/substitutability scenarios, providing a motivation for empirical analysis. The cross-
price comparative static effect is positive under two scenarios (disutility and
complements and utility and substitutes) and negative under the other two scenarios
(disutility and substitutes and utility and complements). Nevertheless, the indeterminate
signs of five of the seven comparative static effects provide motivation for empirical
analysis.

Table 3. 1 Summary of comparative static results for the two-behaviour analytical

framework
At least one behaviour Both behaviours generate
Comparative statics generates disutility utility
Complements | Substitutes Complements | Substitutes
Own-effectiveness ( +/- +/- +/- +/-
Cross-effectiveness (‘;e‘) +/- +/- +/- +/-
7
Own-price (dpi)
Cross-price (ﬂ) + - - +
dpj
Income (da) 0 0 0 0
Wage ( Q + +/- +/- +
Size of loss ( s ) +/- + + +/-

The two-behaviour analytical framework is used also to investigate how adoption
of a second averting behaviour might impact the optimal level of the original averting
behaviour that is undertaken after adoption of the second behaviour. The impact of the
adoption of the second averting behaviour on the optimal level of the original behaviour
depends on the degree of substitutability between the two averting behaviours and

whether either behaviour generates disutility (Table 3.2). As no clear hypothesis could be
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derived from the comparative static results, empirical analysis is required to determine
how adoption of a second averting behaviour impacts the optimal level undertaken of the
original averting behaviour.

Table 3. 2 Impact of the adoption of the second averting behaviour

At least one behaviour Both behaviours generate
Comparative static generates disutility utility

Complements | Substitutes Complements | Substitutes

Second averting
Ei‘i) +/- - + +/-
aay

behaviour (

3.3 EMPIRICAL MODEL

In the conceptual framework, the levels of two averting behaviours are modeled as
continuous variables: the amount of time devoted to an averting behaviour. Although it is
preferable to model the levels of the two averting behaviours as continuous variables, it is
difficult to collect such data as continuous data is not always observable. In this section,
the levels of the two averting behaviours are transformed into discrete variables where an
individual either undertakes an averting behaviour or does not.

Transforming the two averting behaviours from continuous variables into discrete
variables has an impact on the manner in which hypotheses (H.1) to (H.7) are tested and
empirical analysis undertaken. Empirical hypotheses will not test the impact of a change
in an exogenous variable on the level undertaken of an avérting behaviour (i.e. time
devoted to an averting behaviour) but rather the impact of a change in an exogenous
variable on the decision to undertake the averting behaviour. Although changes in the

optimal level of an averting behaviour cannot be observed when averting behaviour is a

55




discrete variable, decisions which reflect changes in the optimal level (i.e. the decision to

undertake an averting behaviour) are observable.

3.3.1 One-Behaviour Empirical Framework

In the one-behaviour analytical framework, an individual selects the optimal level of
averting behaviour, a, to maximize expected utility, EU. Recall from the one-behaviour
analytical framework that the first-order conditions for the expected utility maximization

problem are, in the case of a potential corner solution:

oL _ . _dv(a) _dmf(aie) , _ 4 _ :
e, = W P1~ %a, L-A=0 3.1
aL * *

—=a120120,2-a;=0 (3.2)

It is the shadow value or Lagrange multiplier that drives whether the individual
undertakes the averting behaviour, a,. If the shadow value is equal to zero (i.e. 4 = 0),
then the individual is at an interior solution and undertakes a positive level of the averting
behaviour (a] > 0 and 4 - a] = 0), resulting in an optimal solution such as point A in
Figure 3.1 where the individual undertakes a; and the marginal benefit of undertaking
averting behaviour equals the marginal cost. If, however, the shadow value is positive
(i.e. A > 0), then the level of averting behaviour undertaken by the individual equals zero
(ai = 0and 4 - a; = 0). If no averting behaviour is undertaken, this means that for all

levels of a4, the marginal cost of undertaking averting behaviour, w + p, is greater than
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av(al) aft’f(a;,el)
+ 'L
3a1 aa1

the marginal benefit, — ( ), with the difference between the two

equal to the value of the shadow value in the optimal solution®

A
MC, ,
MC=w+ P1
MB - — av(a3) N onk(a3,e;) L
da, da,
a; =0 a; Averting b;haviour, a;

Figure 3. 1 Determining the optimal level of averting behaviour a,

Although the shadow value is unobservable, it can be represented using a latent
variable approach (See Greene 1997, p. 880) where y,,, = A is the latent variable and the
index m denotes observations. If averting behaviour is undertaken, aj > 0, the shadow

value is equal to zero and the latent variable is positive; if averting behaviour is not

¥ The marginal benefit curve is downward sloping based on the following assumptions:
an;.‘ (allel)
aa1

onk(a,, -
L <0and :a‘;ial) < , 7716(::1 e, L|. Additionally, both the disutility function and the
1 1

*nf@uer) | o g ang P2V

expected loss functions are convex which means that o 2oz
1 1

> 0.
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undertaken, a; = 0, the shadow value is greater than zero and the latent variable is non-

positive:

L,(>0ifA=0

m{SOif,1>o (3-3)
Where y,, is a continuous but not observable latent variable, represented as follows:
Ym = ﬁ,xm +em (34)

The latent variable y;, is composed of a deterministic component, 8 x,,, also
called the index function, and a random component, €,, that can either have a standard
logistic or a normal distribution with mean zero and variance one. Although the shadow
value is not observable, an individual’s decision to undertake the averting behaviour is
observable. The vector x,, contains the exogenous variables from the expected utility
equation: effectiveness, price, salaried or non-labour income, wage rate and size of loss
as well other non-experimental control variables such as demographic information. The
parameters in 8 are used to calculate the impact of changes in x,, on the probability of
undertaking averting behaviour (i.e. the marginal effects). The probability that averting
behaviour is undertaken (i.e. ¥, = 1) can be written as:

Prob(y,, = 1) = Prob(y;, > 0) = Prob(B'xpy, > €,,) = Prob(—€, < B'xp) =
F(B'xm) (3.5

If it is assumed that €, has a standard normal distribution, then the estimated
model is probit model; if a logistic distribution is assumed, then the estimated model is a
logit model. As the distributions are similar, the results derived from the two models will
be similar. Greene (1997) argues that is difficult to justify the choice of one distribution

over the other on theoretical grounds and so a normal distribution is used to characterize
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€m, in Which case the probability function in equation (3.5) is a probit model
and F (B x,,) is the cumulative density function

Once the parameters of the probit model are estimated, it is possible to compute
the probability of undertaking averting behaviour, as well as the marginal effects or
changes in the probability of undertaking averting behaviour resulting from a change in
an exogenous variable. The signs of the marginal effects for the five exogenous variables

will be used to test hypotheses (H.1) to (H.5).

3.3.2 Two-Behaviour Empirical Framework

In the one-behaviour empirical framework, the probability of undertaking an averting
behaviour was derived based on how an individual chooses the optimal level of an
averting behaviour from the one-behaviour analytical framework. This is built upon in
the two-behaviour empirical framework where the probability of undertaking a second
averting behaviour, given that the individual is already undertaking a positive amount of
the original averting behaviour, is derived. Similar to the one-behaviour analytical
framework, in the two-behaviour analytical framework an individual selects the optimal
levels of the two averting behaviours, a; and a5 to maximize expected utility. Recall
from the two-behaviour analytical framework that the first-order conditions from the two-

behaviour analytical framework can be expressed as:

oL _ . dv(ajay) dmi(ajapeien) ; _

e = WP da, L=0 (3.6)
et . ov(ayay) ank(a},a3.e1.e2) s _

e = WP 24, L-2;=0 3.7)
=20k 20 a =0 (3.8)
3k,
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The same set-up that was used to transform the level of averting behaviour in the
one-behaviour analytical framework from a continuous variable to a latent variable and
then to a discrete variable is used for the two-behaviour empirical framework (equations
3.3 to 3.5). This allows for estimation of a probit model investigating the probability of
undertaking a second averting behaviour given that an individual is already undertaking a
positive amount of the original averting behaviour. Once the probit model is estimated,
the probability of undertaking the second averting behaviour as well as the marginal
effects can be calculated. The signs of the marginal effects of the exogenous variables in
the two-behaviour analytical framework can be used to test hypotheses (H.6) and (H.7)
and to investigate the impact of changes in the other exogenous variablesv on the decision
to undertake a second averting behaviour. Similar to the one-behaviour empirical
framework, it is not possible to observe changes in the optimal level of an averting
behaviour, however it is possible to observe decisions (i.e. the decision to undertake an
averting behaviour) that reflect changes in the optimal level following a change in an

exogenous variable.

3.3.3 Impact of Adoption of the Second Averting Behaviour

In the current section, an empirical framework is developed to test the impact of the
adoption of a second averting behaviour on the optimal level undertaken of the original
averting behaviour, that is, to test for one form of offsetting behaviour empirically. Note
that offsetting behaviour is not directly observable but decisions that reflect offsetting
behaviour are. In the context of the present model, testing for offsetting behaviour

implies testing whether, following adoption of a second averting behaviour, an individual
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reduces the optimal level undertaken of the original averting behaviour. Recall from the
conceptual framework that the first-order condition for this problem can be expressed as:

oL av(ai,az) _ anll‘(a;l-a_zﬂl,ez) L=0

-671 ="w= p1 - 6a1 aal

(3.9)

Where the level undertaken of the second averting behaviour, @; is held constant
and treated like an exogenous variable. To investigate the impact of the adoption of the
second averting behaviour on the optimal level undertaken of the original averting
behaviour equation (3.9) is totally differentiated with respect to a, and @, resulting in:

92v(a}az) | 02C(al @z p173) 92l (@i Tzeres) N

day — _ _92,003 ) da,0az ) 04,0 (3.10)
daz 92v(a}az)  92C(a} @z p1Pz) , 0>my(a] Tz ee2)
aa% ) 6a% ' 6a§

Recall from the conceptual framework that the sign of % is indeterminate and
2

depends on the degree of substitutability between the two averting behaviours as well as
whether averting behaviour generates disutility. The change in the second averting
behaviour, day, is positive as it represents the level undertaken of the second averting
behaviour prior to adoption, a; = 0 and following its adoption, @, > 0. If offsetting
behaviour occurs, that is, if the individual reduces the optimal level undertaken of the

original averting behaviour following adoption of the second averting behaviour, then

da;y . daj . .
d—a_l < 0, otherwise, d—a_l = 0 and no offsetting occurs. However, there are two possible
2 2

*

o . . d .
situations when no offsetting behaviour occurs: ‘—i‘—;_l = 0 and the adoption of the second
2

averting behaviour has no impact on the optimal level undertaken of the original averting

behaviour and Z—; > 0 and an individual increases the optimal level undertaken of the
2

original averting behaviour following adoption of the second averting behaviour. Recall
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from the conceptual framework that an individual increases the optimal level undertaken
of the original averting behaviour following adoption of the second averting behaviour
when both averting behaviours generate utility and the two averting behaviours are
complements. Thus, although an individual increasing the optimal level undertaken of the
original averting behaviour following adoption of the second averting behaviour is
possible, the present study focuses of offsetting behaviour and aggregates all situations
when offsetting behaviour does not occur.

The change in the level undertakén of the original averting is not observable,

however, it can be represented using a latent variable approach (see Greene 1997, p. 880)
where y,, = Z—Z_; is the latent variable and the index m denotes observations. If the level
2

undertaken of the original averting behaviour after the adoption of the second averting

behaviour is less than the level undertaken prior to adoption, then %;—é < 0 and the latent
2
variable is positive; if the level undertaken of the original averting behaviour after the
introduction of the second averting behaviour, is greater than or equal to the level
daj

undertaken prior to the introduction, then prree< 0 and the latent variable is non-positive:
2

. daj
>0if =2<0
day
<0 ip dais (3.11)
<0 lf d_a_z =0
The same set-up that was used to transform the choice variables in both the one-
behaviour and two-behaviour analytical frameworks from continuous variables to latent
variables and then to discrete variables is used for the impact of adoption of the second

averting behaviour (equations 3.3 to 3.5). This will allow for the estimation of a probit

model investigating the probability of discontinuing the original averting behaviour
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following adoption of the second averting behaviour. Once the probit model is estimated,
the probability of discontinuing the original averting behaviour as well as the marginal
effects of variables that may influence the decision to discontinue the original behaviour
can be calculated. Similar to the one-behaviour empirical framework, it is not possible to
observe changes in the optimal level of an averting behaviour, however it is possible to
observe decisions (i.e. the decision to discontinue an averting behaviour following
adoption of a second averting behaviour) that reflect the changes in the optimal level

following a change in an exogenous variable.

3.3.4 Data

The three probability models developed in this section need data to be estimated and to
test the hypotheses derived in the conceptual framework empirically. Two surveys were
developed to collect data for this purpose. The development process of the experimental

design for the surveys is described below.

3.4 EXPERIMENTAL DESIGN

According to Lusk and Shogren (2007, p.61), “the purpose of experimental design is to
collect data in a way so as to identify all the ‘effects’ one is interested in.” To gather data
to test the hypotheses, to determine the impacts of changes in exogenous variables on the
decision to undertake a second averting behaviour and to determine the impact of
adopting the second averting behaviour on the decision to discontinue the original
averting behaviour, two separate discrete choice experiments were conducted using self-
administered online surveys. The first experiment corresponds to the one-behaviour
empirical framework and investigates the decision to undertake an averting behaviour.

- The second experiment corresponds to the two-behaviour empirical framework and
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examines what influences the decision to undertake a second averting behaviour and how
adoption of the second behaviour impacts the decision to discontinue the original averting
behaviour. As the second experiment builds on the first (analogous to the second
analytical and empirical frameworks building on the first), the two experiments address
the same health outcome and use the same sample frame, although respondents only
completed one survey corresponding to one of the two experiments.

A hypothetical product was developed and used as an averting behaviour in the
two experiments and surveys. The use of a hypothetical product as the averting behaviour
implies that the type of data that collected in the experiment is stated preference, where,
rather than inferring preferences from market transactions, individuals are asked their
preferences directly. The advantage of using a stated preference experiment over a
revealed preference experiment, where data is collected on existing market conditions, is
that a stated preference experiment provides the ability to vary attributes to levels that do
not exist in the market and thus allows the researcher greater control over attributes
(Hensher et al 2005 p. 96; Louviere et al 2000 pp.21-24). Additionally, by developing a
hypothetical product, respondents are less likely to be influenced by opinions and biases
about the product then if the product used in the experiments was already in existence.

There are, however, a number of potential problems with using stated preference
data. The first is that individuals who are asked their preferences (i.e. survey respondents)
may not understand the question. However, even if they do understand the question, they
may not respond truthfully as they may know that they are valuing or deciding to
consume a hypothetical problem and thus are not bound to their response (Lusk and

Shogren 2007 p.2). The second potential problem is called ‘hypothetical bias’, where
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individuals overstate their willingness to pay when asked a hypothetical problem (Lusk
and Shogren 2007 p. 229). In the present study, respondents were not asked a willingness
to pay question although they are presented with prices of the hypothetical product.
‘Hypothetical bias’ would occur in the context of the present study if an individual
indicated that he or she would undertake a hypothetical product at a given price that is

higher than what he or she would pay in the market.

3.4.1 Health Outcome

The two analytical frameworks were developed assuming that an individual undertakes
an averting behaviour to reduce the probability of developing a specific illness, condition,
or health outcome. The health outcome or specific illness selected for the two
experimental designs and thus empirical analysis is hypertension or high blood pressure.
Although hypertension is only a risk factor for disease, such as cardiovascular disease,
rather than a health outcome in itself, it was selected as the health outcome for the
experiments for three primary reasons. First, there are large costs associated with
hypertension as it is one of the most important modifiable risk factors for cardiovascular
disease which is the most costly disease in Canada (Public Health Agency of Canada
2002) and the second leading cause of death (Statistics Canada 2008b). Hypertension is
also the number one modifiable risk factor for stroke, the number one reason for
Canadians to visit a doctor and the top diagnosis for which medication is prescribed
(Public Health Agency of Canada 2008). The direct costs of hypertension are estimated to
be approximately $2.3 billion per year (Public Health Agency of Canada 2008). In
addition to the present costs bf hypertension in Canada, according to the Canadian

Community Health Survey the proportion of the population affected by high blood
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pressure increased from 15 percent of the population in 2005 to 16 percent of the
population in 2007 (Statistics Canada 2008a).

The second reason for selecting hypertension as the health outcome for the-
experiments is that there are a number of averting behaviours that an individual can
undertake to reduce the risk of developing high blood pressure such as reducing sodium
intake, limiting alcohol intake, not using products containing nicotine, reducing stress and
maintaining a healthy weight through diet and exercise (Public Health Agency of Canada
2008). This is important for the second experiment as two different averting behaviours
must be available to reduce the risk of developing or acquiring the same illness.

Finally, unlike many other diseases and health outcomes, there is no time delay
from undertaking an averting behaviour to reduce the risk of developing high blood
pressure and seeing the results. Blood pressure machines are available in many
pharmacies and for purchase for home use which allows one to check his or her blood
pressure often and easily to see if it is within a healthy range. This is an important
characteristic of the health outcome as neither of the analytical frameworks incorporate a
time delay between undertaking an averting behaviour and the reduction in the
probability of acquiring a specific illness .

The averting behaviours for hypertension listed in the preceding paragraph can be
used to treat or prevent high blood pressure. The present study will focus on the health
outcome of preventing hypertension for three main reasons. First, the two analytical
frameworks assume that an individual undertakes averting behaviour to reduce the
probability of acquiring a specific illness £ and thus implicitly assumes that the individual

does not already have the condition. Second, the conceptual framework assumes that
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acquiring a specific illness £ is a discrete event and so an individual who already has the
illness would be trying to minimize the loss, which was assumed to be constant, rather
than trying to reduce the probability of acquisition. Finally, if treating high blood
pressure is the health outcome, then only respondents previously diagnosed with
hypertension could complete the survey. As the sample frame contains individuals with
and without high blood pressure, individuals previously diagnosed with hypertension will

not be excluded but controlled for experimentally.

3.4.2 Sample Frame
The Guelph Food Panel, a representative consumer panel in the City of Guelph, Ontario,
Canada, was selected as the sample frame for the two experiments. The Guelph Food
Panel is comprised of 1,947 randomly-selected residents of Guelph between the ages of
20 and 69 who complete periodic self-administered surveys on food quality, food safety,
and health issues (International Food Economy Research Group 2008; Cranfield et al
2009). The members of the Guelph Food Panel were recruited through random digital
dialling by a market research company. The panel is stratified by age, gender and
educational status to reflect the demographic profile of the City of Guelph based on the
2006 Census (Cranfield et al 2009), which is broadly representative of Canada as a whole
(CBC 2007). Prior to the availability of the two experiments, members of the Guelph
Food Panel completed seven surveys beginning in February 2008. This was helpful in
the survey design as some relevant information did not need to be re-collected.

An advantage of using the Food Panel instead of another sample frame is that it
reflects the demographic profile of the City of Guelph, which is broadly representative of

Canada as a whole (CBC 2007). Additionally Food Panel surveys are Internet-based énd
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thus have advantages such as being less time-intensive (Wright 2005; Duffy et al 2005),
less costly (Wright 2005; Duffy et al 2005), absence of interviewer bias (Duffy et al
2005), removal of the need for data entry and cleaning (Hadley 2006) and convenience
for respondents. A weakness of online surveys is that the respondent pool is limited to
those who regularly use a computer (Hadley 2006; Kay and Johnson 1999; Crawford et al
2001; Duffy et al 2005). Additionally, questions in online surveys cannot be overly
detailed and respondents can search the Internet for information while responding to the
survey which is not possible in a face-to-face survey.
3.4.3 The Framing of the Two Experiments
The purpose of the first experiment is to determine the impact of a change in one of the
exogenous variables from the one-behaviour analytical framework (e.g. price,
effectiveness, salaried or non-labour income, wage rate and size of loss) on the decision
to undertake an averting behaviour. The second experiment differs from the first as its
purpose is to determine the impact of change in one of the exogenous variables from the
two-behaviour analytical framework (e.g. own-price, own-effectiveness, cross-price,
cross-effectiveness, salaried or non-labour income, wage rate and size of loss) on the
decision to undertake a second averting behaviour. The purpose of the second experiment
is also to determine how adoption of a second averting behaviour impacts the decision to
discontinue the original averting behaviour.

The averting behaviour selected for the first experiment and as the second
averting behaviour in the second experiment is a hypothetical cheddar cheese developed
to reduce the risk of developing hypertension. The original averting behaviour selected

for the second experiment is salt/sodium reduction. In the first experiment, respondents
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were presented with a script describing the cheddar cheese developed to reduce the risk
of hypertension and asked directly if they would purchase and consume it. However,
respondents to the second experiment could not be asked directly if they would purchase
and consume the hypothetical cheddar as investigating the impact of the decision to
consume the hypothetical cheddar on a respondent’s salt reduction requires that the
respondent must be reducing his or her salt/sodium intake prior to responding to the
survey.

In the first Guelph Food Panel survey, undertaken in February 2008, two
questions were asked with respect the extent to which the respondent had or planned to
limit salt intake. The first question asked respondents the extent to which, in the past
year, they had abided by the recommendation to limit the amount of salt added in cooking
or at the table measured on a seven-point scale from (1) ‘Not at all’ to (7) ‘Completely’.
The second question asked respondents the likelihood that they would abide by the
recommendation to limit the amount of salt added in cooking or at the table in the
following year measured on a seven-point scale from (1) ‘Very Unlikely’ to (7) ‘Very
Likely’. Originally the survey for the second experiment for the present study was only
going to be sent to individuals who indicated they had completely (or fairly completely)
abided by the recommendation to limit salt intake in food or at the table in the past year
as the result to this question revealed actual behaviour rather than intended behaviour.
However, the question on previous salt-limiting behaviour was asked more than a year
previous to the current survey and so the extent to which a respondent limits salt added in
cooking or at the table may have changed. Additionally it was not known how many

respondents indicated that they have completely abided by the recommendation to limit
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salt intake in cooking or at the table in the past year or if they had done so for reasons
other than reducing the risk of developing hypertension. Splitting the sample based on the
response to the question about abiding by the recommendation to limit salt could reduce
the sample size, which could cause problems in the empirical analysis. Respondents may
also have chosen not to limit salt added in cooking or at the table, but to limit it elsewhere
in their diet (e.g. buying low-sodium products, avoiding salty snacks, eating more fresh
fruits and vegetables). Therefore it was decided to not assign the survey for the second
experiment based on responses to the question about limiting salt intake in the previous
year.

Another method considered to determine if the respondent currently limits his or
her salt/sodium intake to reduce the risk of hypertension was to ask the question directly
in the survey. This question could be followed by the stated preference question about
consuming the hypothetical cheddar cheese and if the respondent indicated that he or she
would consume the hypothetical cheddar, he or she would then be asked how the extent
to which he or she follows a low-salt diet would change. This method of questioning had
disadvantages similar to the option of splitting the Guelph Food Panel as it could reduce
the sample size significantly.

To avoid the problem of reduced sample size stemming from the requirement that
respondents limited or are currently limiting salt intake, a third-person scenario was used
in the second experiment. It differs from first experiment in that it asks respondents what
someone else should do rather than what the respondent would do. Third-person or
indirect questioning has been used in social science and marketing literature to avoid

social desirability bias, where an individual self-reports untruthfully to avoid
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embarrassment or to present a better image (Fisher 1993; Lusk and Norwood 2009;
Bolton et al 2008). Avoiding social desirability bias is important in the context of the
second experiment as individuals may not admit to discontinuing the original averting
behaviour (i.e. consuming more salt) following adoption of the second averting -
behaviour. By using a third-person scenario, the respondent does not have to self-report
any changes in the original averting behaviour following the adoption of the second
averting behaviour but rather predict how another individual would change his or her

behaviour.

3.4.4 Experiment One
The first experiment tests the five hypotheses (H.1) to (H.5) generated in the one-
behaviour analytical framework. In the experiment one survey, respondents were asked
whether they would undertake a specific averting behaviour with experimental
parameters varied across respondents. The hypothetical product selected as the averting
behaviour was a cheddar cheese developed to reduce the risk of hypertension. Cheeée
was identified as a more acceptable carrier of a functional ingredient by Canadians
(Decima Research 2006). A Canadian study of CLA-enriched dairy products found that
an enriched cheese had the highest likelihood of being accepted by consumers (Peng et al
2006). Additionally, the consumption of cheese in Canada has steadily increased since
1987 (Canadian Dairy Information Centre 2009). In Canada, cheddar cheese is the second
most purchased cheese category behind speciality cheeses, which is a grouping of a
number of different cheeses (Agriculture and Agri-Food Canada 2007).

Cheese is one of the top ten sources of sodium in the Canadian diet (Statistics

Canada 2007) and a high-fat food which may increase the risk of other health issues such
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as high blood cholesterol. The fact that cheese is high in sodium and fat is important for
the present study as a cheddar cheese developed to reduce the risk of developing
hypertension may encourage an individual to consume more cheese and possibly increase
his or her risk of developing other health conditions. An individual consuming more
cheese following adoption of a cheddar cheese developed to reduce the risk of
hypertension would be an example of offsetting behaviour aé they may offset the benefit
of reduced risk of hypertension with increased risk of other health conditions.

In the one-behaviour analytical framework, five empirically testable hypotheses
were derived for the impact of changes in effectiveness, price, salaried or non-labour
income, wage rate and size of loss on the optimal level undertaken of averting behaviour.
The first experiment investigates the impact of changes in the five exogenous variables
on the decision to undertake an averting behaviour. Wage and salaried or non-labour
income can be observed but not varied experimentally and are treated as control
variables. Thus the first experiment had three different attributes varied across treatments:
price, effectiveness and size of loss. The first two attributes, price and effectiveness, each
have three attribute levels: low, medium and high. The third attribute has two levels: low

and high. The attributes and their associated levels are presented in Table 3.3.
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Table 3. 3 Experiment one attributes and attribute levels

Attribute
Level

Attribute

Price

Effectiveness

Size of Loss

Low

$5.59/300g

The product is
effective at
reducing the risk of
developing
hypertension

No discussion of the size of loss
associated with hypertension

Medium

$5.99/300g

Evidence gained
from a clinical trial
indicated that
product is effective
at reducing the risk
of developing
hypertension

N/A

High

$6.49/300g

Scientific evidence
obtained from
several clinical
trials involving
thousands of
participants clearly
indicated that
product is very
effective at
reducing the risk of
developing
hypertension

Hypertension, or high blood pressure, is
the number one risk factor for death.
According to the Public Health Agency
of Canada, it is one of the most
important risk factors for cardiovascular
diseases, is the number one modifiable
risk factor for stroke, the number one
reason for Canadians to visit a doctor
and the top diagnosis for which
medication is prescribed. Uncontrolled
blood pressure can lead to artery damage
and hardening of the arteries which can
cause heart disease and heart attacks,
strokes, kidney failure, loss of eye sight,
reduced blood supply to the brain and
aneurysms.

Price data was collected during a supermarket scan in Guelph on March 4, 2009.

A package price was computed assuming a 300g package size, which is one of the most

common package sizes available in Guelph and is the package size of a similar product

(Kraft Canada 2008). The three price levels used in the experiment are all higher than the

average price of a 300g package of cheese in Guelph. This is because the hypothetical
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cheese has an additional ingredient/different formulation and past studies (West et al
2002; Maynard and Franklin 2003; Larue et al 2004) have found that consumers are
willing to pay a premium for functional foods/ingredients.

The three effectiveness attribute levels were created based on a scan of
effectiveness claims of current anti-hypertensive products (see Appendix A). To vary the
size of the loss, a cheap talk script outlining the health impacts of hypertension, as
described by the Public Health Agency of Canada (2008; 2009) was developed. In
treatments where the cheap talk script was presented to respondents, the size of the loss is
‘High’, otherwise the size of the loss is ‘Low’.

The three attributes and their levels resulted in a 3x3x2 full factorial design with
18 different treatment combinations. Although using the full factorial design provides
information on interaction effects between the attributes and guarantees that all attribute
effects of interest can be estimated independently of one another (Louviere et al 2007,
pp.85-86), the full factorial design places a large burden on respondents. In addition,
interaction effects typically only explain five to 20 percent of the explained variance
(Louviere et al 2007 p.94). A fractional factorial design was used to estimate the effects
of the three attributes. Fractional factorial designs involve the selection of a subset of
treatment combinations from the complete factorial using a sampling method that leads to
a design with particular statistical properties, so that effects of interest can be estimated
as efficiently as possible (Louviere et al 2007 p. 90). The most common fractional
factorial design is a main effects design (Lusk and Shogren 2007 p.48). In addition, it is
important to ensure that a fractional factorial design is orthogonal, that is, one in which

each of the attributes are uncorrelated with one another (Lusk and Shogren 2007 p. 50).
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SPSS 16.0 was used to generate an orthogonal main effects design for the first

experiment. The nine resulting treatment combinations are presented in Table 3.4.

Table 3. 4 Experiment one treatment combinations

Treatment Price Effectiveness Size of Loss
1 Medium Medium Low
2 Medium Low High
3 Low High High
4 Medium High Low
5 High Low : Low
6 High Medium High
7 High High Low
8 Low Medium Low
9 Low Low Low

In addition to salaried or non-labour and the wage rate, other control variables
were included in the first experiment such as demographics and hypertension-related
variables. Although much of the control variable information had been collected in
previous Guelph Food Panel surveys, some of the information was re-collected in the
experiment one survey to ensure accuracy.

To test hypotheses developed in the one-behaviour analytical framework,
variables representing the five experimental parameters are included in the estimated
probit model with the decision to purchase and consume the hypothetical cheddar cheese
as the dependent variable. As the dependent variable and four of the five experimental
parameters are discrete in the probit model and not continuous as in the theoretical model
the testable hypotheses were transformed into empirically testable hypotheses.
Comparisons between the theoretical and empirical hypothesis as well as the expected
signs for marginal effects of variables included to represent the experimental parameters

are presented in Table 3.5.
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Table 3. 5 Comparison of theoretical and empirical hypotheses for experiment one

Exogenous Theoretical Hypothesis | Empirical Hypothesis Expected
Variable Sign
Effectiveness | An increase (decrease) | A high (low) effectiveness label | High: +
in the effectiveness of on a cheddar cheese developed to | Low: -
an averting behaviour reduce the risk of hypertension,
will increase (decrease) | relative to a medium effectiveness
the amount of an label, increases (decreases) the
averting behaviour probability that an individual will
undertaken purchase and consume a cheddar
cheese developed to reduce the
risk of hypertension
Price An increase (decrease) | An increase (decrease) in the -
in the price of an price of a cheddar cheese
averting behaviour will | developed to reduce the risk of
decrease (increase) the | hypertension will decrease
amount of an averting (increase) the probability of
behaviour undertaken purchasing and consuming the
cheddar cheese
Salaried or An increase (decrease) | Having a higher salaried or non- | 0
non-labour in salaried or non-labour | labour income relative to a lower
income income will have no salaried or non-labour income has
impact on the amount of | no effect the probability of
an averting behaviour purchasing and consuming a
undertaken cheddar cheese developed to
reduce the risk of hypertension
Wage rate An increase (decrease) | Having a higher wage rate -
in the wage rate will relative to a lower wage rate
decrease (increase) the decreases the probability of
amount of an averting purchasing and consuming a
behaviour undertaken cheddar cheese developed to
reduce the risk of hypertension
Size of loss | An increase (decrease) | Being presented with the health +

in the size of loss will
increase (decrease) the
amount of an averting
behaviour undertaken

impacts of hypertension relative
to not being presented with the
health impacts increases the
probability of purchasing and
consuming a cheddar cheese
developed to reduce the risk of
hypertension
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3.4.5 Experiment Two
The purpose of the second experiment is to investigate what influences the decision to
undertake a second averting behaviour, including testing hypotheses (H.6) and (H.7) as
well as how adopting a second averting behaviour influences the decision to discontinue
the original averting behaviour. In the second experiment, respondents were presented
with a scenario about a hypothetical third-person who is currently minimizing his or her
salt intake to reduce the risk of developing hypertension. The respondents were then
presented with the hypothetical cheddar cheese used in the first experiment and were
asked if the hypothetical third-person should consume it. If the responded indicated that
the hypothetical third-person should consume the cheddar cheese, the respondent was
then asked if the hypothetical person would continue to minimize his or her salt intake.
The control variables used in the second experiment are the same as those used in
the first experiment. The experimental parameters for the second experiment were similar
to the parameters used in the first experiment; however, the size of loss was not varied
experimentally in the second experiment while disutility of the second averting
behaviour, substitutability between the two averting behaviours and gender of the
hypothetical third person were varied experimentally. The disutility of the second
averting behaviour, the hypothetical cheddar cheese, is in comparison to conventional
cheddar cheese (i.e. one that does not work to affect high blood pressure) and has three
attribute levels where the hypothetical third-person finds the new cheddar cheese more,
as, or less satisfying than conventional cheddar cheese. The degree of substitutability
between the hypothetical cheddar cheese and a low-salt diet has two attribute levels:

substitutes and complements. The gender of the hypothetical third person was also varied
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as males are more likely to have high blood pressure than females (National Heart Lung
and Blood Institute n.d.).

Similar to the first experiment, price and effectiveness were varied
experimentally; however, in the second experiment relative effectiveness and prices were
varied rather than absolute effectiveness and prices as the hypothetical cheddar cheese is
compared to the low-salt diet. There are three levels of cheddar cheese prices with respect
to a low-salt diet: more than the weekly cost of (higher), the same weekly cost as (same)
and less than the weekly cost of (lower). There are two levels of effectiveness of the
cheddar cheese with respect to the low-salt diet: as effective as (same) and more effective
than (higher). There are two reasons for why a treatment where the cheddar cheese is less
effective than the low-salt diet was not included. First, one can anticipate that an
individual would respond that a hypothetical third person should not consume the
hypothetical cheddar if he or she is presented with a scenario where the cheese is less
effective than the low-salt diet, particularly if it is presented in a treatment where the
cheddar cheese is also more expensive than and/or is consumed in addition to a low-salt
diet. The second reason for not including a treatment where the cheddar cheese is less
effective than the low-salt diet was the need for a more manageable experimental design
with fewer treatments and less burden placed on the respondents. The experimental

parameters and their attribute levels for the second experiment are presented in Table 3.6.
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Table 3. 6 Experiment two attributes and attribute levels

Attribute

Attribute level

Gender

Michael (male) / Michelle (female)

Relative price

Less than the weekly cost of ($5.59) / Same weekly cost as
($5.99) / More than the weekly cost of ($6.49)

Relative effectiveness

As effective as / More effective than

Substitutability

Instead of (substitutes) / In addition to (complements)

Utility

Less satisfying than / As satisfying as / more satisfying than

The full factorial design for the second experiment resulted in a 3x3x2x2x2

experimental design with 72 different treatment combinations. Similar to the first

experiment, the number of treatment combinations was reduced using an orthogonal main

effects design. SPSS 16.0 was used to generate a main effects orthogonal design for the

second experiment and the 16 resulting treatment combinations are presented in Table

3.7.
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Table 3. 7 Experiment two treatment combinations

Treatment | Gender | Relative price | Relative Substitutability | Utility
effectiveness

1 Michael | Lessthanthe | Aseffective | Instead of Less
weekly cost of | as satisfying
(85.59) than

2 Michelle | Less thanthe | Aseffective | In addition to Less
weekly cost of | as satisfying
(35.59) than

3 Michael | More than the | More Instead of Less
weekly cost of | effective than satisfying
(86.49) than

4 Michael | More than the | As effective | In addition to More
weekly cost of | as satisfying
(36.49) than

5 Michael | Less than the | More Instead of Less
weekly cost of | effective than satisfying
($5.59) than

6 Michelle | Same weekly | More Instead of More
cost as effective than satisfying
(35.99) than

7 Michael | Same weekly | As effective | Instead of Less
cost as as satisfying
($5.99) than

8 Michael | Lessthanthe | Aseffective | In addition to As
weekly cost of | as satisfying
(35.59) as

9 Michelle | More than the | More In addition to Less
weekly cost of | effective than satisfying
($6.49) than

10 Michelle | Less thanthe | More Instead of As
weekly cost of | effective than satisfying
(35.59) as

11 Michael | Same weekly | More In addition to As
cost as effective than satisfying
(35.99) as

12 Michelle | More than the | As effective | Instead of As
weekly cost of | as satisfying
(36.49) as

13 Michelle | Same weekly | As effective | In addition to Less
cost as as satisfying
(35.99) than
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14 Michelle | Less than the | More In addition to Less
weekly cost of | effective than satisfying
($5.59) than

15 Michael | Less than the | More In addition to More
weekly cost of | effective than satisfying
(3$5.59) than

16 Michelle | Less thanthe | As effective | Instead of More
weekly cost of | as satisfying
($5.59) than

The indeterminate results of the comﬁarative static analysis for two-behaviour
analytical framework provided motivation for empirical analysis. The experimental
parameters (relative price, relative effectiveness, substitutability, utility and gender of
hypothetical third-person) will be varied experimentally using a series of dichotomous
variables, the signs of the estimated coefficients of which will provide insight on the
impact of the parameters. Additionally, as the degree of substitutability and utility
impacted the comparative static results, the model could be parsed into four subsets and

the experimental parameters tested.

3.5 SUMMARY

This chapter outlined the methods and data that will be used in the empirical analysis of
the hypotheses and other theoretical results derived in the conceptual framework. The
following chapter will be devoted to empirical results, which will be based on the
empirical frameworks and data collected within the experimental design developed in this

chapter.
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Chapter 4

Results

4.1 INTRODUCTION

This chapter will present and provide an interpretation of the empirical results of this
study. This chapter will first provide a discussion of the data collected based on the two
experimental designs developed in the previous chapter as well as a description of the
data. It will then present results of the first experiment which tests hypotheses that were
developed in the one-behaviour analytical framework and investigates what influences
the decision to undertake an averting behaviour. The first experiment also addresses the
third objective of this study by investigating whether the addition of a functional
ingredient to a food, such as cheddar cheese, leads to increased overall consumption of
that food. This chapter then presents the results of the second experiment which
investigates what factors influence the decision to undertake a second averting behaviour
and address the fourth objective of this study by examining whether consumption of a

functional food reduces the pfopensity to make broader healthy dietary choices.

4.2 DATA COLLECTION

The majority of the data used in the empirical analysis of this study was collected using
two surveys conducted from June 22, 2009 to July 20, 2009 using the Guelph Food Panel,
a representative consumer panel in the City of Guelph, Ontario, Canada. Other data used

in the empirical analysis were collected in six online surveys completed by members of

the Guelph Food Panel from February 2008 to February 2009.
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4.2.1 Survey Development and Implementation

From March to June 2009, two surveys (Appendix B and Appendix C) were developed
corresponding to the analytical frameworks, empirical frameworks and experimental
designs. The first step in the development of the two surveys was to create a list of the
variables that would need to be collected in each survey to conduct the empirical
analysis. Two types of variables were included: experimental parameters and control
variables. The experimental parameters correspond to the choice and experimental
variables from the one-behaviour and two-behaviour analytical frameworks. Two types
of control variables were identified: those relating to the health outcome of hypertension
and demographic variables. Although demographic information was collected in previous
Guelph Food Panel surveys, it was updated using the two surveys conducted from June
22,2009 to July 20 2009.

The second step in the development of the two surveys was to develop draft
questions based on the variables that needed to be collected. The two surveys were
separated into five sections. The first section in both surveys is common to all Guelph
Food Panel surveys and describes the survey. In the present surveys, the first section also
included a paragraph on how the results of the survey would be used for a Master of
Science thesis at the University of Guelph and informed respondents that they had a
chance to win one of two $700 prizes if they submitted the survey by July 15, 2009. The
second section was a general question asking about diagnosis of self, a family member, or
a close friend with ten different diseases. The third section asked questions relating to
hypertension, the fourth section was devoted to the experiment and the fifth section was

devoted to wage, salaried or non-labour income and demographic variables. The first
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three sections as well as the fifth section were identical in both surveys; the only
difference between the two surveys was the experiment or fourth section. The draft
survey questions closely followed the format and wording of past Guelph Food Panel
surveys.

The draft surveys went through a series of reviews by three primary reviewers
between March and May 2009 and were piloted between April and May 2009. After hard
copies of the surveys were finalized, the two surveys were made available online using
StatPac, an online survey software. The online version of the two surveys went through
another series of reviews before being finalized on June 18, 2009 and sent to Guelph
Food Panel members on June 22, 2009.

To account for the nine experimental treatments in the first experiment and the 16
experimental treatments in the second experiment, a different survey was created for each
experimental treatment for a total of 25 different surveys. StatPac randomly assigned the
different versions of the surveys to members of the Guelph Food Panel with each member
being assigned and receiving a link to one of the 25 versions of the surveys. An email
describing the survey was sent to the Guelph Food Panel members on June 22, 2009
including a link to the version of the survey that they had been randomly assigned.

Reminder emails were sent to Panel members on July 7, 2009 and July 17, 2009.

4.2.2 Data

A total of 449 respondents completed the online surveys out of a poSsible 1,947 Guelph
Food Panel members resulting in a completion rate of 23 percent. There were 248
completed surveys corresponding to experiment one and 201 completed surveys

corresponding to experiment two. Previous studies investigating online and email survey
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completion rates have found rates a wide range of survey completion rates from under 20
percent to over 70 percent (Sheehan 2001; Cook et al 2000; Kaplowitz et al 2004;
Schaefer and Dillman 1998; Couper et al 1999). The survey completion rate for the two
surveys conducted as part of this study is lower than the response rate to previous Guelph
Food Panel surveys. This may be because the surveys were administered to Guelph Food
Panel members in late June which is the beginning of summer vacation for elementary
and high school students in Ontario. After dropping respondents where variables of
interest were missing, specifically the dependent variables, the final sample contained
191 observations for the first experiment and 166 observations for the second experiment.
The demographics of respondents to the two surveys conducted as part of this
study are somewhat representative of the city of Guelph, the province of Ontario and
Canada across gender, age and education (Table 4.1). Females, age groups over 40 and
those who completed college or university were over-represented while males and those
with a high school education or less were under-represented. The over-representation of
females cannot be accounted for by Internet use as the Canadian Internet Use Survey
(Statistics Canada 2009a) shows a small difference in Internet use across gender, with 74
percent of males and 72 percent of females using the Internet in 2007. In terms of
education, 92.5 percent of those with a university education and 76.8 percent of those
with a college or high school diploma used the Internet as compared to 43.2 percent with
less than high school, which may explain the over-representation of those with college or
university and the under-representation of those with less than high school in the survey
sample. With respect to education, 93 percent of those between the ages of 16 and 34, 80

percent of those between the ages of 35 and 54 and 61 percent of those between the ages
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of 55 and 64 used the Internet in 2007, which does not explain the over-representation of
older age groups and the under-representation of younger age groups. A possible
explanation for the under-representation of younger age groups (20-50) could be that
individuals in that age group have children of elementary and high school age who began

summer vacation at the time of the survey.
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Table 4.1 Comparison of survey respondents to Guelph Food Panel, City of Guelph,

Province of Ontario and Canada across gender, age and education level®

Description Panel Guelph Guelph | Ontario Canada
Response | Food
Panel
Total population (20-69) | 449 1,947 75,530 7,933,435 | 20,791,880
Gender Male 151 866 36,925 3,874,800 | 10,232,070
(34%) (44%) (49%) (49%) (49%)
Female 267 1081 38,605 4,058,640 | 10,561,820
(59%) (56%) (51%) (51%) (51%)
Age 20-29 50 369 17,745 1,540,950 | 4,065,965
(11%) (19%) (23%) (19%) (20%)
30-39 80 461 17,090 1,675,945 | 4,228,500
(18%) (24%) (23%) (21%) (20%)
40-49 99 513 18,510 2,024,385 | 5,231,050
(22%) (26%) (25%) (26%) (25%)
50-59 113 381 13,995 1,643,930 | 4,441,925
(25%) (20%) (19%) (21%) (21%)
60-69 76 223 8,190 1,048,225 | 2,824,440
(17%) (11%) (11%) (13%) (14%)
Education” | Less than 8 45 7,480 899,525 2,683,505
high school | (2%) (2%) (12%) (14%) (15%)
High school | 88 515 15,950 1,660,665 | 4,156,735
(20%) (26%) (25%) (25%) (24%)
Trades 26 143 4,880 581,130 2,156,010
certificate | (6%) (7%) (8%) (9%) (12%)
or diploma
College 112 514 12,750 1,461,625 | 3,533,375
(25%) (26%) (20%) (22%) (20%)
University | 184 730 21,510 2,035,375 | 4,852,480
(41%) (37%) (34%) (31%) (28%)

a. Numbers above parentheses are absolute population numbers and number in
parentheses are percentages
b. Education numbers for Guelph, Ontario and Canada for total population aged 25-64

Source: Statistics Canada. 2008c. 2006 Community Profiles. Statistics Canada Catalogue
Number 92-591-XWE. Released July 24, 2008.
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4.3 EXPERIMENT ONE

A probit model was estimated to investigate how price, effectiveness, size of loss,
salaried or non-labour income, wage rate, demographics and hypertension-related
variables influence the propensity of an individual to purchase and consume a cheddar
cheese developed to reduce the risk of developing high blood pressure. Summary
statistics, descriptions of the dependent and independent variables included in the model

and expected signs (where available) are presented in Table 4.2.
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Table 4.2 Description of and summary statistics for dependent and independent
variables included in the experiment one probit model

Variable

Description

N

Mean

Std. Dev.

UNDERTAKE

1 if respondent would purchase
and consume cheddar cheese
developed to reduce the risk of
hypertension, 0 otherwise

191

0.5916

0.4928

PRICE

Price treatment presented to
respondent
Expected sign: negative

191

5.9989

0.3752

EFFLOW

1 if respondent presented with
treatment containing low
effectiveness level, 0 otherwise
Expected sign: negative

191

0.3508

0.4785

EFFHIG

1 if respondent presented with
treatment containing high
effectiveness level, 0 otherwise
Expected sign: positive

191

0.3037

0.4610

HLOSS

1 if respondent presented with
cheap talk script outlining health
impacts of hypertension, 0
otherwise

Expected sign: positive

191

0.2827

0.4515

INCMT65

1 if respondent had an annual
household income of $65,000 or
more in 2008 and no one in the
household earned an hourly wage,
0 otherwise

Expected sign: 0

191

0.6754

0.4695

WAGEMT20

1 if respondent or another adult in
household earned an hourly wage,
0 otherwise

Expected sign: negative

191

0.9686

0.1749

HBP_SELF

1 if respondent has ever been
diagnosed with high blood
pressure, 0 otherwise

191

0.6806

0.4675

HBP_OTHER

1 if respondent has a friend or
family member that has been
diagnosed with high blood
pressure, 0 otherwise

191

0.7539

0.4318

HBP_FAMHIS

1 if respondent has a family history

191

0.4503

0.4988

MALE

of high blood pressure, 0 otherwise ’

1 if respondent is male, O if
respondent is female

191

0.3560

0.4801
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A2029

1 if respondent is between the ages
of 20 and 29, 0 otherwise

191

0.0890

0.2855

A3039

1 if respondent is between the ages
of 30 and 39, 0 otherwise

191

0.1937

0.3962

A5059

1 if respondent is between the ages
of 50 and 59, 0 otherwise

191

0.2827

0.4515

A6069

1 if respondent is between the ages
of 60 and 69, 0 otherwise

191

0.1780

0.3835

LESSHS

1 if respondent has completed less
than high school, 0 otherwise

191

0.0157

0.1247

TRADES

1 if respondent has completed
trades certificate, 0 otherwise

191

0.0733

0.2613

COLLEGE

1 if respondent has completed
college, 0 otherwise

191

0.2775

0.4489

UNIV

1 if respondent has completed
university, 0 otherwise

191

0.4503

0.4988

RISK®

Perceived risk of developing high
blood pressure compared to
average person

191

3.6806

1.5035

VULNER®

Perceived importance of being
vulnerable to high blood pressure

191

5.0419

1.4173

REDUCE_SALT

1 if respondent limited the amount
of salt consumed in the past year to
avert and/or manage hypertension,
0 otherwise

191

0.6963

0.4610

SPECIFIC_ACTIONS

1 if respondent undertook a
specific action to avert and/or
manage hypertension in the past
year, 0 otherwise

191

0.7173

0.4515

QUIT _NICOTINE

1 if respondent quit the use of
nicotine in past year to avert and/or
manage hypertension, 0 otherwise

191

0.0471

0.2124

PEFF_LIMITSALT®

Perceived effectiveness of limiting
salt consumption to avert and/or
manage hypertension

191

5.8416

0.8797

PEFF_ACTIONS®

Perceived effectiveness of actions
to avert and/or manage
hypertension

191

5.9309

0.7723

PEFF_SMOKEALCO®

Perceived effectiveness of limiting
smoking and alcohol to avert
and/or manage hypertension

191

5.6060

1.1640

a. Measured on a seven-point scale from ‘Extremely Low’ (1) to ‘Extremely High’ (7)
b. Measured on a seven-point scale from ‘Extremely Unimportant’ (1) to ‘Extremely

Important’ (7)

c. Measured on a seven-point scale from ‘Not at all effective’ (1) to ‘Extremely effective’

)
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Dependent Variable
The dependent variable, UNDERTAKE, is a dichotomous variable representing the
decision to purchase and consume a cheddar cheese developed to reduce the risk of
hypertension. Respondents were presented with a script describing the hypothetical
cheddar cheese with price, effectiveness and size of loss varied across respondents and
were asked ‘would you purchase and consume the cheddar cheese developed to reduce
the risk of hypertension?’, measured on a three-point scale as follows: ‘Yes’ (1), ‘No’ (2)
and ‘Don’t know’ (3). For the probit model, the responses were converted into a
dichotomous variable with a value of one if the respondent indicated that they would
purchase and consume the cheddar cheese developed to reduce the risk of hypertension
and zero otherwise.
Experimental Parameters
The main independent variables included in the UNDERTAKE model were the
experimental parameters, namely price, effectiveness and size of loss. The sign and
significance of the estimated coefficients and marginal effects for the experimental
parameters are used to test the hypotheses developed in the one-behaviour analytical
framework. The theoretical hypotheses predict the impact of a change in the level of an
exogenous variable on the level undertaken of an averting behaviour while, in the context
of the probit model, the hypotheses tested are the signs of the marginal effects of the
experimental parameters.

To test the hypothesis that an increase in the price of the hypothetical cheddar
decreases the probability that an individual would purchase and consume it, the

continuous variable PRICE was created and took the values $5.59, $5.99 and $6.49,
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which represent the different price treatments presented to respondents. The expected
sign for the PRICE marginal effect is negative. Two dichotomous variables were created
to test the hypothesis that an increase (decrease) in the effectiveness of the hypothetical
cheddar increases (decreases) the probability than an individual would purchase and
consume it. The two dichotomous effectiveness variables are relative to the omitted
group of respondents who were presented with an experimental treatment containing the
medium effectiveness treatment. The dichotomous variable EFFHIG had a value of one if
the respondent was presented with an experimental treatment containing the high
effectiveness statement and zero otherwise and the expected sign of its marginal effect is
positive. The dichotomous variable EFFLOW had a value of one if the respondent was
presented with an experimental treatment containing the low effectiveness statement and
zero otherwise and the expected sign of its marginal effect is negative. To test the
hypothesis that being presented with the health impacts of hypertension increases the
probability that an individual would purchase and consume the hypothetical cheddar, the
dichotomous variable HLOSS was created which took a value of one if the respondent
was presented with the cheap talk script on the health impacts of hypertgnsion and zero
otherwise. The expected sign for the HLOSS marginal effect is positive.

Although used to test hypotheses generated in the one-behaviour analytical
framework, non-labour or salaried income and the wage rate were not varied
experimentally, but rather treated as control variables. Two groups were created: those
with no wage earners in the household and those with a least one wage earner in the
household. To test the hypothesis that a change in salaried or non-labour income has no

impact on the decision to purchase and consume the hypothetical cheddar, the
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dichotomous variable INCMT65 was created, using the group with no wage earners,
which took a value of one if the respondent’s household income in 2008 was greater than
$65,000 and zero otherwise. A household income of $65,000 was selected as the average
Canadian household income in 2007 was $68,800 (Statistics Canada 2009c), which is in
the $65,000 - $74,999 income bracket in the survey. It is expected that the marginal effect
for INCMT65 will not be statistically significant from zero. To test the hypothesis that an
increase in the wage rate decreases the probability of purchasing and consuming the
antihypertensive cheese, the dichotomous variable WAGEMT20 was created using the
group with wage earners and took a value of one if an adult in the respondent’s household
earned an hourly wage greater than $20 in 2008, zero otherwise. The average hourly
wage in Canada in 2008 was $20.16 (Statistics Canada 2009b) which is in the $20-$24.99
wage bracket in the experiment one survey. The expected sign of the marginal effect for
WAGEMT?20, as from the empirical hypothesis (Table 3.5) having a higher wage rate
(i.e. having an hourly wage rate above $20 as opposed to below $20) decreases the
probability of purchasing and consuming the hypothetical cheddar.

Control Variables

The variables REDUCE_SALT, SPECIFIC_ACTIONS and QUIT_NICOTINE capture
averting behaviours the respondent has undertaken in the past year to reduce the risk of
developing and/or to manage high blood pressure. Respondents were provided with a list
of 16 different behaviours and asked what behaviours they had undertaken in the past
year to avert and/or manage high blood pressure. Principal component analysis using
VARIMAX rotation was employed to identify underlying constructs. The Kaiser-Meyer-

Olkin measure of sampling adequacy was 0.86 which suggests that factor analysis is
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appropriate for these variables. Bartlett’s test of sphericity, distributed as a chi-squared
with 120 degrees of freedom, was statistically significant at the one percent level,
rejecting the null hypothesis that the variables are not interrelated. Four factors had
eigenvalues exceeding one. Dichotomous variables were created for three of the four
factors for measures of whether the individual had reduced salt in the past year
(REDUCE_SALT), undertaken a specific health behaviour (SPECIFIC_ACTIONS), or
quit the use of products containing nicotine (QUIT _NICOTINE), which had Cronbach’s
alpha values of 0.77, 0.75 and 0.66 respectively, suggesting acceptable levels of internal
reliability. The Cronbach’s alpha for the fourth factor had a value of 0.37 which suggests
an unacceptable level of internal reliability and so the fourth factor was not included in

the probit estimation’. The rotated factor loadings matrix is presented in Table 4.3

° Engage in regular activity was added to the fourth factor, however, the level of internal reliability was still
unacceptable (0.5093) and thus the fourth factor was not included in the estimation.
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Table 4.3 Experiment one rotated factor loadings matrix for averting behaviours
undertaken in past year to reduce the risk of developing and/or to manage high

blood pressure

Variable REDUCE_ | SPECIFIC_ | QUIT_ Factor 4
SALT ACTIONS | NICOTINE

Limit the amount of salt added | 0.8025 0.1633 0.0911 0.0881

at the table

Limit the amount of salt added | 0.7421 0.1692 0.0885 0.0102

while cooking

Avoid foods containing high 0.7296 0.1521 0.0058 0.1574

levels of salt

Buy and eat processed foods 0.6578 0.1324 0.0706 -0.0206

with low salt or sodium levels

Consume the daily 0.2811 0.6982 -0.0539 -0.0226

recommended intake of whole

grains and cereals

Consume the daily 0.2628 0.6774 0.0192 0.1781

recommended intake of fruits

and vegetables

Limit consumption of alcohol 0.0917 0.6481 0.0629 0.0777

Reduce exposure to second- 0.0188 0.6406 0.3511 0.0228

hand smoke

Avoid foods contained trans fat | 0.4619 0.5056 -0.1238 0.1405

Quit the use of products 0.1179 0.0202 0.8392 -0.0137

containing nicotine

Quit smoking 0 0.0242 0.8372 0.0415

Reduce stress 0.0105 0.0693 0.0661 0.7772

Lose weight 0.1710 0.0807 -0.0104 0.6801

Engage in regular physical 0.2651 0.4975 -0.1031 0.4553

activity

Limit consumption of foods 0.3899 0.4916 -0.0232 0.2817

containing high levels of

saturated fat

Did not do anything -0.4950 -0.2870 0.0289 -0.2932

Eigenvalue 4.9127 1.5811 1.2968 1.0838

Cronbach’s alpha 0.7736 0.7457 0.6524 0.3676

Percent of variation explained 0.1900 0.1695 0.0993 0.0958

by each factor

KMO 0.8588

Bartlett’s test of sphericity

1058.602 (distributed as chi-squared with 120 df)
Statistically significant at the one percent level
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The variables PEFF_LIMITSALT, PEFF_ACTIONS and PEFF_SMOKEALCO
capture the perceived effectiveness of health behaviours that help to reduce the risk of
developing and/or to manage high blood pressure. Respondents were provided with a list
of 15 different behaviours and asked to rate the effectiveness of each behaviour in
averting and/or managing high blood pressure on a seven-point scale from ‘Not at all
effective’ (1) to ‘Extremely effective’ (7). Principal component analysis using
VARIMAX rotation was employed to identify underlying constructs. The Kaiser-Meyer-
Olkin measure of sampling adequacy was 0.89. Bartlett’s test of sphericity, distributed as
a chi-squared with 104 degrees of freedom was statistically significant at the one percent
level, rejecting the null hypothesis that the variables are not interrelated. Three factors
had eigenvalues exceeding one. Multi-item scales were developed for each of the
constructs as measures of the perceived effectiveness of limiting salt intake
(PEFF_LIMITSALT), the perceived effectiveness of undertaking health actions
(PEFF_ACTIONS) and the perceived effectiveness of quitting smoking and limiting
consumption of alcohol (PEFF_ SMOKEALCO), which had Cronbach’s alpha values of
0.81, 0.83 and 0.83 respectively, suggesting high levels of internal reliability. The

rotated factor loadings matrix is presented in Table 4.4.
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Table 4.4 Rotated factor loadings matrix for perceived effectiveness of averting
behaviours to reduce the risk of developing and/or to manage high blood pressure

Variable PEFF _ PEFF _ PEFF_
LIMITSALT | ACTIONS | SMOKEALCO

Perceived effectiveness of limiting the 0.8467 0.1822 0.2121

amount of salt added at the table

Perceived effectiveness of limiting the 0.8312 0.1847 0.1445

amount of salt added while cooking

Perceived effectiveness of avoiding 0.7476 0.2767 0.2624

foods containing high levels of salt

Perceived effectiveness of buying and 0.6537 0.1956 -0.1300

eating processed foods with low salt or

sodium labels

Perceived effectiveness of avoiding 0.2862 0.7084 0.1293

foods containing trans fat

Perceived effectiveness of engaging in 0.0719 0.7443 0.1730

regular physical activity

Perceived effectiveness of limiting 0.3620 0.6943 0.1476

consumption of foods containing high

levels of saturated fat

Perceived effectiveness of consuming 0.2697 0.6563 0.2947

the daily recommended intake of fruits

and vegetables

Perceived effectiveness of consuming 0.3438 0.6362 0.1398

the daily recommended intake of whole

grains and cereals

Perceived effectiveness of quitting the 0.0815 0.1146 0.8975

use of products containing nicotine

Perceived effectiveness of quitting 0.1130 0.1245 0.8566

smoking

Perceived effectiveness of reducing 0.2387 0.2244 0.7215

exposure to second hand smoke

Perceived effectiveness of limiting 0.2731 0.1917 0.6054

consumption of alcohol

Perceived effectiveness of reducing 0.2316 0.4561 0.3238

stress

Perceived effectiveness of losing weight | 0.2370 0.3843 0.3948

Eigenvalue 6.1761 1.7790 1.1485

Cronbach’s alpha 0.8076 0.8289 0.8325

Percent of variation explained 0.2042 0.2018 0.2009

KMO 0.8650

Bartlett’s test of sphericity

1544.977 (distributed as chi-squared with 104
df) Statistically significant at the one percent

level
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To capture the perceived risk of respondents to high blood pressure, the variable
RISK was included in the UNDERTAKE model, which was based on the respondent’s
perceived risk of developing high blood pressure compared to the average person and
was measured on a seven-point scale from ‘Extremely Low’ (1) to ‘Extremely High’ (7).
Respondents’ perceived importance of being vulnerable to high blood pressure was
captured by the variable VULNER which was measured on a seven-point scale from
‘Extremely Unimportant’ (1) to ‘Extremely Important’ (7).

The inclusion of psychographic variables as independent variables (e.g. perceived
risk, importance of vulnerability, perceived effectiveness) in the model investigating the
probability of purchasing and consuming the hypothetical cheddar cheese can be
motivated by models of health behaviour such as Protection Motivation Theory, Theory
of Planned Behaviour and the Health Belief model (Glanz et al 1997). These models
suggest that the decision to undertake a health promoting behaviour, such as the decision
to purchase and consume a hypothetical cheddar cheese developed to reduce the risk of
hypertension depends on factors such as perceived risk or threat and perceived efficacy of
averting behaviours perceived, perceptions of threat, etc. Previous studies investigating
functional food consumption have applied health behaviour models such as Protection
Motivation Theory (see for example Cox et al 2004; Cox and Bastiaans 2007; Henson et
al 2008) and found that psychographic variables impact the decision to purchase and
consume a functional food.

Three variables relating to experience with hypertension diagnosis were also
included in the estimation: HBP_SELF which took a value of one if the respondent has

ever been diagnosed with hypertension and zero otherwise; HBP_ OTHER which took a
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value of one if a friend or family member of the respondent has ever been diagnosed with
hypertension and zero otherwise; and HBP_ FAMHIS which took a value of one if the
respondent has a family history of hypertension and zero otherwise.

Three groups of variables were included to account for the impact of
demographics (e.g. gender, education and age) on the probability of purchasing and
consuming the hypothetical cheddar cheese. MALE took a value of one if the respondent
is male and zero if the respondent is female. Four variables were included on the highest
level of education completed by the respondent, relative to the omitted group of those
who had completed high school: LESSHS took a value of one if the respondent has not
completed high school and zero otherwise; TRADES took a value of one if the
respondent has completed a trades certificate or diploma and zero otherwise, COLLEGE
took a value of one if the respondent has completed college and zero otherwise and
UNIV took a value of one if the respondent has completed university and zero otherwise.
To account for the impact of age, four dichotomous variables were created relative to the
omitted group of those between the ages of 40 and 49: A2029 took a value of one if the
respondent is between the ages of 20 and 29, zero otherwise; A3039 took a value of one
if the respondent is between the ages of 30 and 39, zero otherwise; A5059 took a value of
one if the respondent is between the ages of 50 and 59, zero otherwise; and A6069 took a
value of one if the respondent is between the ages of 60 and 69, zero otherwise.

The estimated model for experiment one took the following form, where the
decision to purchase and consume the hypothetical cheddar cheese or the probability of

the individual purchasing and consuming the hypothetical cheddar (i.e.
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UNDERTAKE=1) is a function of the experimental parameters, hypertension experience
variables, psychographic variables and demographics:
Prob (UNDERTAKE=1) = B, B,PRICE + B;EFFLOW + B,EFFHIG + BsHLOSS
+ BINCMT65+ BWAGEMT20+ BsHBP_SELF
+ BoHBP_OTHER+ B,0HBP_FAMHIS+ 3;;REDUCE_SALT
+ B12SPECIFIC_ACTIONS+ ,3QUIT_NICOTINE
+ B14PEFF_LIMITSALT+ B;sPEFF_ACTIONS
+ B1sPEFF_SMOKEALCO+ B;7RISK+ B1sVULNER
+ B1oMALE+ B20A2029+ B2;A3039+ B2AS5059+ BasA6069.
+ B2sLESSHS+ B2sTRADES+ B2sCOLLEGE+ Bo7UNIV+e;

“4.1)

4.3.1 Factors influencing the decision to undertake an averting behaviour

The estimated regression coefficients and marginal effects for the experiment one probit
model (equation 4.1) are presented in Table 4.5. The model was estimated in STATA 9
using White’s heteroskedastic-consistent standard errors. The Pseudo R” for the model
was 0.24 which is relatively high for cross-sectional data. A joint Wald test that the
estimated parameters are simultaneously equal to zero was rejected at the one percent
level of significance which suggests that the estimated model has statistically significant
explanatory power. The predicted probability of purchasing and consuming the cheddar
cheese developed to reduce the risk of hypertension, evaluated at the means of the data, is
60 percent. This indicates a relatively high probability of purchasing and consuming the

cheddar cheese developed to reduce the risk of hypertension.
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Table 4.5 Probit regression coefficients and marginal effects for the intention to
purchase and consume the hypothetical cheddar (robust standard errors in
parentheses)

Variable | Regression Coefficient | Marginal Effect
Experimental Parameters
PRICE -0.0626 -0.0241
(0.2812) (0.1084)
EFFLOW 0.1312 0.0503
(0.2744) (0.1044)
EFFHIG -0.0025 -0.0010
(0.2670) (0.1029)
HLOSS 0.4399* 0.1635*
(0.2545) (0.0894)
INCMT65 0.1079 0.0414
(0.2394) (0.0913)
WAGEMT20* 1.8060*** 0.5565***
(0.6114) (0.0896)
Control Variables
HBP _SELF -0.2835 -0.1104
(0.2697) (0.1056)
HBP OTHER 0.1373 0.0533
(0.2645) (0.1035)
HBP_FAMHIS -0.0599 -0.0231
(0.2253) (0.0870)
REDUCE_SALT 0.5563* 0.2167*
(0.3158) (0.1220)
SPECIFIC_ACTIONS 0.2985 0.1164
(0.3492) (0.1369)
QUIT NICOTINE -0.2559 -0.1008
(0.5423) (0.2159)
PEFF LIMITSALT 0.3036* 0.1170*
(0.1569) (0.0603)
PEFF_ACTIONS 0.0950 0.0366
(0.1821) (0.0703)
PEFF_SMOKEALCO -0.0660 -0.0254
(0.1016) (0.0392)
RISK 0.2846%** 0.1097***
(0.0769) (0.0295)
VULNER 0.1652** 0.0637%*
(0.0830) (0.0319)
MALE -0.1026 -0.0397
(0.2327) (0.0903)
A2029 0.4883 0.1737
(0.4548) (0.1446)
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A3039 -0.6021* -0.2359*
(0.3335) (0.1285)
A5059 0.1896 0.0721
(0.3217) (0.1206)
A6069 0.2986 0.1114
(0.3799) (0.1360)
LESSHS 0.4819 0.1689
(0.6027) (0.1851)
TRADES -1.0555%* -0.3959**
(0.4603) (0.1449)
COLLEGE -0.1437 -0.0558
(0.3350) (0.1309)
UNIV -0.1683 -0.0650
(0.2982) (0.1151)
Constant -5.5563**
(2.3199)

Observations: 191

Wald chi® (26 df): 60.62%**

Log pseudolikelihood : -98.1621

Pseudo R?: 0.2400

Observed probability: 0.5916

Predicted probability (evaluated at the mean): 0.6032
a. Not varied experimentally

* Denotes significance at the ten percent level

** Denotes significance at the five percent level

*** Denotes significance at the one percent level

Experimental Parameters

The signs of the marginal effects of the experimental parameters provide some support
for the hypotheses derived in the one-behaviour analytical framework. As hypothesized,
the sign of the marginal effect for PRICE was negative; however it was not statistically
significant from zero. The marginal effects for the two variables included to capture
effectiveness were both statistically insignificant and had opposite signs than what was
hypothesized. The marginal effect for HLOSS was positive and significant at the 10
percent level, which suggests that being presented the health impacts associated with
hypertension increases the probability of purchasing and consuming a cheddar cheese

developed to reduce the risk of hypertension. The positive and significant marginal effect
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for HLOSS provides support for the empirical hypothesis that an individual is more likely
to undertake an averting behaviour following exposure to information on the size of loss.
Although the marginal effect for INCMT65 was positive, it was not statistically
significant from zero which provides support for the hypothesis that a change in income
has no impact on the intention to undertake an averting behaviour. The marginal effect
for WAGEMT20 was significant at the one percent level; however, the sign was opposite
of the hypothesized sign'’. This suggests that as the wage rate of an individual or another
adult in his or her household increases, the probability of consuming the hypothetical
cheddar cheese increases. Although this does not provide support for the theoretical and
empirical hypotheses, it could be explained by the assumption that health is a normal
good (Grossman 1972) and as income increases, via an increase in the wage rate, the
demand for health and thus intention to undertake an illness-averting behaviour increases.
The empirical analysis provided support for two of the five hypotheses developed
in the one-behaviour analytical framework which were subsequently transformed into
empirically testable hypotheses, namely size of loss and salaried or non-labour income.
However, only the marginal effect for size of loss was statistically significant.
Comparisons between the expected sign of the marginal effects based on the hypotheses
and the empirical results are presented in Table 4.6. The empirical results suggest that the
price and level of effectiveness of the hypothetical cheddar presented to the respondent

and having a household income greater than $65,000 has no impact on the probability of

' The data set for experiment one was split into two groups and two additional models were estimated:
households who eam only a salary and household who earn a wage and the experiment one model run for
each of the two sub-sets of data. The wage dummy variable was dropped from the income earners model
and the income dummy variable dropped from the wage earners model. The results of the two estimated
models are presented in Appendix D. Although variables with statistically significant marginal effects in
one of the three models were not necessarily significant in the other two models, when variables had
statistically significant marginal effects in more than one model, the marginal effects for the significant
variables had the same sign.
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purchasing and consuming the hypothetical cheddar cheese, while being exposed to the
health impacts of hypertension and having an aduit in the household who earns an hourly
wage above $20 increases the probability of purchasing and consuming the hypothetical
cheddar cheese.

Table 4.6 Comparison of expected marginal effect sign and empirical results for
experimental parameters in experiment one

Variable Expected Sign Empirical Result
PRICE - -

EFFLOW - +

EFFHIG + -

HLOSS + +*

INCMT65 0 +

WAGEMT20 - S Sk

* Denotes significance at the ten percent level
*** Denotes significance at the one percent level

Control Variables

The marginal effects for HBP_SELF, HBP_ OTHER and HBP _FAMHIS were
statistically insignificant, suggesting that past experience with high blood pressure
diagnosis does not impact the intention to purchase and consume the hypothetical
cheddar. REDUCE_SALT and SPECIFIC_ACTIONS had positive marginal effects and
QUIT _NICOTINE had a negative marginal effect, however only REDUCE_SALT was
statistically significant (at the 10 percent level). These results suggest that quitting the use
of products containing nicotine and undertaking specific actions to avert and/or manage
high blood pressure had no impact on the intention to purchase and consume the
hypothetical cheddar. The statistically significant positive marginal effect for
REDUCE_SALT suggests that individuals who reduced salt in the past year to avert

and/or manage high blood pressure were more likely to purchase the hypothetical cheddar
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cheese than individuals who had not reduced salt in the previous year. This result may
provide some evidence of an offsetting effect as cheese is one of the top ten sources of
sodium (Statistics Canada 2007) and a major source of fat (Garriguet 2007) in Canadian
diets. That is, the benefit of the hypothetical cheddar consumption may be offset by
increased salt consumption. Also individuals may use the hypothetical cheddar cheese
consumption as a rationale to not limit salt intake.

PEFF_LIMITSALT and PEFF_ACTIONS had positive marginal effecté while
PEFF_SMOKEALCO had a negative marginal effect, however, only PEFF_LIMITSALT
was statistically significant from zero (at the 10 percent level). These results suggest that
a change in the perceived effectiveness of undertaking specific health behaviours or
quitting smoking and limiting consumption of alcohol to avert and/or manage
hypertension haa no impact on the intention to purchase and consume the hypothetical
cheddar cheese. The positive marginal effect for PEFF_LIMITSALT suggests that as the
perceived effectiveness of limiting salt to reduce the risk of developing high blood
pressure increases, an individual is more likely to purchase and consume a cheddar
cheese developed to reduce the risk of hypertension. Although it does not suggest an
offsetting effect as the positive and statistically significant marginal effect for
REDUCE_SALT does, the positive and statistically significant marginal effect
PEFF_LIMITSALT is interesting as individuals were more likely to indicate that they
would purchase and consume a cheddar cheese as their perceived effectiveness of
limiting salt to avert and/or manage hypertension increases. This is interesting as cheese

is a major source of sodium in Canadian diets (Statistics Canada 2007). These results
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may be because individuals are not aware of the sodium content in cheddar cheese and/or
may consider the hypothetical cheddar as a complement to a low-salt diet.

Both RISK and VULNER had positive margingl effects and were statistically
significant at the one percent and five percent levels respectively. These results suggest
that an individual is more likely to purchase and consume a cheddar cheese developed to
reduce the risk of hypertension as his or her perceived risk of or perceived importance of
vulnerability towards hypertension increases. These results make intuitive sense as
individuals who believe that they are at a higher risk for hypertension than average and/or
places importance on being vulnerable to high blood pressure may be more likely to
undertake behaviours to reduce the risk of developing or their vulnerability towards high
blood pressure.

Of the demographic variables included in the estimation, only A3039 (at the 10
percent level) and TRADES (at the five percent level) were statistically significant,
which suggests that, for the most part, demographics did not impact the intention to
purchase and consume the hypothetical cheddar. Relative to females, males were less
likely to purchase and consume the hypothetical cheddar, although this result was not
statistically significant. This result coincides with previous studies investigating
functional foods acceptance in Canada that found no impact of gender on acceptance
(Labreque et al 2006; Peng et al 2006).

The age dichotomous variables were relative to the omitted group of those
between the ages of 40 and 49. Those aged 20 to 29 (A2029) and those aged 50 to 69
(A5059 and A6069) were more likely than the omitted age group to purchase and

consume the cheddar cheese developed to reduce the risk of hypertension, although these
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results were not statistically significant. The marginal effect for A3039 was negative and
statistically significant at the 10 percent level suggesting that those aged 30 to 39 were
less likely than those aged 40 to 49 to purchase and consume the hypothetical cheddar.
Relative to those aged 40 to 49, those aged 30-39 are in a lower risk group for
hypertension which may explain the negative marginal effect (National Health Lung and
Blood Institute n.d.).

Relative to those whose highest level of education completed was high school,
those with less than a high school education (LESSHS) were more likely to purchase and
consume the hypothetical cheddar, while those who had completed an education level
higher than high school (TRADES, COLLEGE, UNIV) were less likely to purchase and
consume the hypothetical cheddar cheese. However, only the marginal effect for
TRADES was statistically significant from zero (at the five percent level). Previous
studies investigating acceptance of functional foods in Canada have found little impact of
education level on acceptance (Peng et al 2006; Henson et al 2008). The constant was

negative and statistically significant at the one percent level.

4.3.2 Offsetting Behaviour

The hypothetical product used in experiment one, a cheddar cheese developed to reduce
the risk of hypertension, was conducive to investigating the possibility of one form of
offsetting behaviour and addressing the third objective of this study. Offsetting behaviour
would occur if a respondent indicated that he or she would increase total consumption of
cheddar cheese following the purchase and consumption of the hypothetical cheddar
cheese. An increase in total cheddar cheese consumption could exacerbate hypertension

because of its sodium content (Statistics Canada 2007). It also could lead to other health

107



problems because of its fat content as cheese is one of the top sources of fat in Canadian
diets (Garriguet 2007). Of the 191 responses to the survey question that asked if they
would consume the hypothetical cheddar cheese, 131 reSponded “Yes” and 78 responded
“No” and “Don’t know”.

To address the third objective of this study, that is, to investigate whether addition
of a functional ingredient to a food leads to increased overall consumption of that food,
two questions were included in the experiment one survey to investigate cheddar cheese
consumption following purchase and consumption of the hypothetical cheddar. The first
question asked the frequency with which an individual would consume the hypothetical
cheddar cheese, the results of which were compared to the frequency of cheese
consumption indicated by members in previous Guelph Food Panel surveys (Figure 4.1).
However, the difficulty in comparing the frequency of cheese consumption by Food
Panel members across surveys is that for surveys completed in July 2008 (July 2008 in
Figure 4.1) and January to February 2009 (Jan-Feb 2008 and Jan-Feb 2009 in Figure 4.1)
the questions asked were revealed preference for frequency of cheese consumption, while
for the experiment one survey (Experiment 1 Survey in Figure 4.1) the question was
stated preference for the frequency of consumption of a hypothetical cheddar cheese
developed to reduce the risk of hypertension. Although comparing the indicated
frequency of cheese consumption across surveys does not inform the question of whether
the respondent would increase (cheddar) cheese consumption, it does show that Food
Panel members who responded to the experiment one survey were less likely to consume

the hypothetical cheddar cheese rarely and more than four times per week and more
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likely to consume the hypothetical cheddar from a few times per month to two or three

times per week relative to cheese consumption in general.

60%

50%

40%

30% # July 2008

£lJan-Feb 2008
20%

B Jan-Feb 2009

10% & Experiment 1 Survey

0%

Rarely A few Once a Two or Fourto More than
times per  week three  five times five times
month times per per week per week

week

Figure 4.1 Frequency of cheese consumption

As the frequency of cheese consumption was not directly comparable across
surveys, a second question in the experiment one survey asked respondents if their total
cheddar cheese consumption would increase, decrease, or stay the same following the
purchase and consumption of the hypothetical cheddar cheese. Of the 132 individuals
who responded to this question, 23 percent (n=31) indicated that their total cheddar
cheese consumption would increase, five percent (n=6) indicated that their total cheddar
cheese consumption would decrease and 72 percent (n=95) indicated that their total
cheddar cheese consumption would stay the same. The fact that a non-trivial number of
respondents indicated that their total cheddar cheese consumption would increase

following the purchase and consumption of the hypothetical cheddar provided motivation
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for an empirical investigation of the probability of increasing total cheddar cheese
consumption.

The decision to increase total cheddar cheese consumption following the purchase
and consumption of a cheddar cheese developed to reduce the risk of developing
hypertension is not a random outcome and depends on the probability of purchasing and
consuming the hypothetical cheddar. Estimating the probability of increasing total
cheddar consumption without taking into account the fact that it is a not a random
outcome could lead to sample selection bias. There are two estimation methods to
account for potential sample selection bias: two-step and maximum likelihood (Heckman
1976). Following previous studies that estimated a probit model with sample selection
(see for example Van de Ven and Van Praag 1981; Boyes et al 1989), the maximum
likelihood method is used in the present study.

The estimated regressions coefficients and marginal effects for a probit model
investigating the probability of increasing total cheddar consumption corrected for
sample selection (i.e. maximum likelihood) and an uncorrected probit model, estimated in
STATA 9, are presented in Table 4.7. The uncorrected model was estimated with White’s
heteroskedastic-consistent standard errors''. The variables in the two INCREASE models
differed from the UNDERTAKE model. During estimation WAGEMT20, A2029 and
LESSHS were dropped as they predicted failure perfectly. To investigate the impact of a
change in the wage rate on the decision to increase total cheddar cheese consumption,

another dichotomous variable was created and included in the estimation: WAGEMT25

' Note that the estimated parameters for corrected model in Table 4.7 were not estimated with robust
standard errors. When estimated with robust standard errors the Wald test variable was not available.
Estimated parameter significance and signs when significant did not change when estimated with robust
standard errors and the Wald test that there is no sample selection problem is rejected at the five percent
level.
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with a value of one if at least one member in the household earns an hourly wage greater
than $25, zero otherwise. To account for the impact of age, AGT40 was created and took
a value of one if the respondent is between the ages of 40-69 and zero if the respondent is
between the ages 20-39. To account for the impact of education, MTHS was created
which took a value of one if the respondent has completed more than high school, zero
otherwise. The variable INCR_FREQ, which took a value of one if the respondent’s
frequency of cheddar cheese consumption increased in the past two years, zero otherwise,
was included in the INCREASE probit model. INCR_FREQ was included to examine
how past cheddar cheese consumption influenced the decision to increase total cheddar
cheese consumption following the purchase and consumption of the hypothetical
cheddar. The hypertension diagnosis variables (HBP_SELF, HBP_OTHER,
HBP_FAMHIS) were also not included in the INCREASE model as exclusion criteria to
identify the UNDERTAKE probit model from the INCREASE probit model.

A joint Wald test that the estimated parameters are simultaneously equal to zero
was rejected at the one percent level of significance for the corrected model and the ten
percent level for the uncorrected model suggesting that the estimated models have
explanatory power. A Lagrange multiplier test that there is no sample selection problem
in the corrected model was rejected at the five percent level of significance but not at the
one percent level suggesting that there may be statistically significant sample selection in
the model. The predicted probability of increasing total cheddar cheese consumption was
eight percent in the corrected model and sixteen percent in the uncorrected model
suggesting that the purchase and consumption of the hypothetical cheddar cheese

consumption may lead to increased total cheddar cheese consumption.
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Table 4. 7 Probit regression coefficients and marginal effects for the decision to
increase total cheddar cheese consumption (standard errors in parentheses)

Corrected for sample

Not corrected for sample

selection selection
Variable Regression | Marginal Regression Marginal
Coefficient | Effect Coefficient Effect
Experimental Parameters
PRICE -0.0006 -0.0001 0.1900 0.0461
(0.3666) (0.0540) (0.4252) (0.1031)
EFFLOW -0.1015 -0.0146 -0.0388 -0.0094
(0.3430) (0.0483) (0.3900) (0.0937)
EFFHIG -0.3068 -0.0416 -0.3318 -0.0751
(0.3937) (0.0473) (0.4091) (0.0873)
HLOSS 0.5914** 0.1047* 0.5994* 0.1615*
(0.2950) (0.0597) (0.3120) (0.0869)
INCMT65* 0.6804** 0.1168** 0.6596* 0.1749*
(0.3041) (0.0545) (0.3561) (0.1002)
WAGEMT25% 0.5589 0.1050 0.5921 0.1693
(0.3736) (0.0862) (0.4259) (0.1400)
Control Variables
REDUCE _SALT 0.4108 0.0544 0.4047 0.0867
(0.4411) (0.0531) (0.3802) (0.0708)
SPECIFIC_ACTIONS | 0.2201 0.0304 0.0038 0.0009
(0.4901) (0.0629) (0.5013) (0.1215)
QUIT NICOTINE 0.2584 0.0447 0.3776 0.1068
(0.6180) (0.1231) (0.8155) (0.2622)
PEFF LIMITSALT -0.0637 -0.0094 -0.1238 -0.0301
(0.2148) (0.0318) (0.2451) (0.0586)
PEFF_ACTIONS 0.0230 0.0034 0.0310 0.0075
(0.2377) (0.0350) (0.2519) (0.0612)
PEFF_SMOKEALCO | -0.0290 -0.0043 -0.0425 -0.0103
(0.1230) (0.0182) (0.1423) (0.0347)
RISK 0.1426 0.0210 0.0899 0.0218
(0.0983) (0.0148) (0.1026) (0.0242)
VULNER -0.0516 -0.0076 -0.0811 -0.0197
(0.1090) (0.0162) (0.1085) (0.0260)
MALE -1.0696*** | -0.1321*** -1.3019%** -0.2506***
(0.3642) (0.0358) (0.4075) (0.0614)
AGT40 0.7528* 0.0909** 0.7389* 0.1423*
(0.3880) (0.0384) (0.4072) (0.0664)
MTHS 0.0880 0.0125 0.0462 0.0111
(0.3156) (0.0431) (0.3743) (0.0882)
INCR_FREQ 0.3792 0.0688 0.4725 0.1358
(0.4042) (0.0858) (0.5458) (0.1787)
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RHO 1
(2.96e-09)
/atRHO 13.7395
(635.5866)
Constant -5.1907** -2.1619
(2.6346) (3.2736)
Observations: 189 Observations: 113

Censored observations: 78 Wald chi® (19 df): 28.00*
Uncensored observations: 111 | Log pseudolikelihood: -48.3246

Wald chi? (19 df): Pseudo R% 0.1908
16783.15%** Observed probability: 0.2212
Log pseudolikelihood: - Predicted probability (at mean):
143.0688 0.1596

Probability (INCREASE=1):

0.0790

a. Not varied experimentally

* Denotes significance at the ten percent level
** Denotes significance at the five percent level
*** Denotes significance at the one percent level

Experimental Parameters

Unlike the UNDERTAKE probit model, there were no a‘priori expected signs for the
estimated coefficients of the INCREASE probit models. Similar to the UNDERTAKE
model, the marginal effects for PRICE, EFFLOW and EFFHIG were not statistically
significant from zero in either model suggesting that price and effectiveness do not
impact the decision to purchase and consume the hypothetical cheddar cheese or the
decision to increase total cheddar cheese consumption. The marginal effect for HLOSS
was positive and statistically significant at the 10 percent level in both models suggesting
that being presented with the health impacts of hypertension increases the probability of
increasing total cheddar cheese consumption. This may be because being presented with
the health impacts of hypertension also increased the probability of purchasing and
consuming the hypothetical cheddar cheese. The marginal effect for INCMT65 was

positive and statistically significant at the five percent level in the corrected model and at
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10 percent level in the uncorrected model, suggesting that having an annual household
income above $65,000 increased the probability of increasing total cheddar cheese
consumption. WAGEMT25 was not statistically significant from zero in either model
suggesting that changes in the wage rate did not impact the decision to increase total
cheddar consumption while changes in salaried income did impaét the decision. This
result is opposite of what was predicted for the decision to undertake the averting
behaviour, where a change in income was expected to have no impact.
Control Variables
The marginal effects for REDUCE_SALT, SPECIFIC_ACTIONS and
QUIT_NICOTINE were all positive in both models, however none were statistically
significant. These results suggest that quitting the use of products containing nicotine,
undertaking specific behaviours to avert and/or manage high blood pressure and reducing
salt intake in the past year had no impact on the intention to increase total cheddar
consumption The marginal effects for PEFF_LIMITSALT, PEFF_ACTIONS and
PEFF_SMOKEALCO were not statistically significant in either model suggesting that
increases in the perceived effectiveness of antihypertensive averting behaviours did not
impact the decision to increase total cheddar consumption. The marginal effects for RISK
and VULNER were also not statistically significant in either model, suggesting that an
increase in the perceived risk of hypertension or in the perceived importance of
vulnerability to hypertension had no impact on the decision to increase cheddar cheese
consumption.

MALE had a negative marginal effect which was significant at the one percent

level in both models suggesting that males are less likely than females to increase total
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cheddar cheese consumption. This result is not surprising as women are more likely than
men to consume cheddar in Canada (Agriculture and Agri-food Canada 2007). AGT40
had a positive marginal effect which was significant at the five percent level in the
corrected model and at the ten percent level in the uncorrected model, which suggests
that those aged between 40 and 69 are more likely to increase cheddar cheese
consumption relative to those under aged 20 té 39. The marginal effect for MTHS was
not statistically significant in either model suggesting that those who had completed more
than high school were no more likely to those who had completed high school or less to
increase total cheddar consumption. The marginal effect for INCR_FREQ was not
statistically significant in either model suggesting that those who had increased their
frequency of cheddar cheese consumption in the past two years were no more likely than

those who had not to increase total cheddar cheese consumption.

4.3.3 Discussion of Experiment One Results

The primary objective of experiment one was to test the hypotheses derived in the one-
behaviour analytical framework, which were transformed into empirical hypotheses in
the preceding chapter. The empirical results provided some support for two of the
hypotheses, namely that exposure to the size of loss or health impacts of illness increases
the probability of undertaking an averting behaviour to avert that illness and that a change
in salaried or non-labour income has no impact on the probability of undertaking an
averting behaviour. However, the marginal effect for a change in salaried or non-labour
income was not statistically significant. The empirical analysis refuted the hypotheses
that an increase in price decreases the probability of undertaking an averting behaviour

and that an increase in the effectiveness of an averting behaviour increases the probability
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of undertaking it; there was no empirical support that either experimental parameter
influences the decision to undertake an averting behaviour. The empirical analysis also
refuted the hypothesis that an increase in the wage rate decreases the probability of
undertaking an averting behaviour as the empirical analysis found the opposite result.
The result that an increase in the wage rate increases the probability of undertaking an
averting behaviour can be explained by assuming that health is a normal good.

An increase in one’s perceived risk or perceived importance of vulnerability
towards hypertension increased the probability that an individual would purchase and
consume the hypothetical cheddar. The empirical results for the control variables also
provided some evidence of an offsetting effect as respondents who indicated that they
had reduced salt intake in the past year were more likely to purchase and consume the
hypothetical cheddar cheese, which is a source of sodium. The probability of purchasing
and consuming the hypothetical cheddar cheese also increases as a respondents’
perceived effectiveness of limiting salt to avert and/or manage hypertension increases.

There is some evidence to suggest that purchasing and consuming the
hypothetical cheddar cheese could lead to increased cheddar cheese consumption, with
being exposed to health impacts of hypertension, being female and being over 40
increasing the probability of increasing total cheddar cheese consumption. This result
provides some evidence of offsetting behaviour in the form of increased consumption
which suggests that the benefits of a functional food, such as the hypothetical cheddar,
could potentially be offset. However, the probability of offset was low.

The second experiment builds on the first experiment by investigating what

factors influence the decision to undertake a second averting behaviour. It also
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investigates whether adopting a second averting behaviour induces an individual to

discontinue the original averting behaviour.

4.4 EXPERIMENT TWO

A probit model was estimated to investigate how relative prices, relative effectiveness,
salaried or non-labour income, wage rate, degree of substitutability, utility, demographic
variables and hypertension-specific variables influence the decision that a hypothetical
third-person should purchase and consume a cheddar cheese developed to reduce the risk
of developing high blood pressure given that he or she is already minimizing salt
consumption. Summary statistics and descriptions of the dependent and independent

variables in the model are presented in Table 4.8.

117



Table 4.8 Description of and summary statistics for dependent and independent
variables included in the experiment two probit model

Variable

Description

N

Mean

Std.
Dev.

UNDERTAKE?2

1 if respondent thinks third-person
should purchase and consume
hypothetical cheddar cheese, 0
otherwise

166

0.3554

0.4801

LTWC

1 if respondent presented with
treatment where hypothetical
cheddar cheese is less than the
weekly cost of minimizing salt
intake, 0 otherwise

166

0.5120

0.5014

MTWC

1 if respondent presented with
treatment where hypothetical
cheddar cheese is more than the
weekly cost of minimizing salt
intake, O otherwise

166

0.2771

0.4489

MOREEFF

1 if respondent presented with
treatment containing where
hypothetical cheddar cheese is
more effective than simply limiting
salt intake, 0 otherwise

166

0.5181

0.5012

MICHAEL

1 if hypothetical third-person is a
male, 0 otherwise

166

0.5602

0.4979

LESSSAT

1 if individual presented with a
treatment where hypothetical
cheddar cheese is less satisfying
than conventional cheddar cheese,
0 otherwise

166

0.5482

0.4992

MORESAT

1 if individual presented with
treatment where hypothetical
cheddar cheese is less satisfying
than conventional cheddar cheese,
0 otherwise

166

0.2108

0.4091

SUBS

1 if cheddar cheese and
minimizing salt intake are
substitutes, zero otherwise

166

0.4940

0.5015

INCMT65

1 if respondent had an annual
household income of $65,000 or
more in 2008 and no one in
household earned an hourly wage,
0 otherwise

Expected sign: 0

166

0.2771

0.4489

118




WAGEMT25

1 if an adult in respondent’s
household earned an hourly wage
above $25, 0 otherwise

166

0.1687

0.3756

WAGELTI19

1 if an adult in respondent’s
household earned an hourly wage
below $19, 0 otherwise

166

0.2710

0.4459

HBP_SELF

1 if respondent has ever been
diagnosed with high blood
pressure, 0 otherwise

166

0.2470

0.4326

HBP_OTHER

1 if respondent has a friend or
family member that has been
diagnosed with high blood
pressure, 0 otherwise

166

0.8012

0.4003

HBP_FAMHIS

1 if respondent has a family history
of high blood pressure, 0 otherwise

166

0.4036

0.4921

MALE

1 if respondent is male, O if the
respondent is female

166

0.2771

0.4489

A2029

1 if respondent is between the ages
of 20 and 29, 0 otherwise

166

0.0903

0.2876

A3039

1 if respondent is between the ages
of 30 and 39, 0 otherwise

166

0.1807

0.3860

AS5059

1 if respondent is between the ages
of 50 and 59, 0 otherwise

166

0.3133

0.4651

A6069

1 if respondent is between the ages
of 60 and 69, 0 otherwise

166

0.1867

0.3909

LESSHS

1 if respondent has completed less
than high school, 0 otherwise

166

0.0120

0.1094

TRADES

1 if respondent has completed
trades certificate or diploma, 0
otherwise

166

0.0663

0.2945

COLLEGE

1 if respondent has completed
college, 0 otherwise

166

0.1687

0.3756

UNIV

1 if respondent has completed
university, 0 otherwise

166

0.4819

0.5012

RISK*

Perceived risk of developing
hypertension compared to average
person

166

3.7590

1.5578

VULNERP

Perceived importance of being
vulnerable to high blood pressure

166

5.0301

1.4540

LIMIT

1 if respondent limited
consumption in past year to avert
and/or manage hypertension, 0
otherwise

166

0.8313

0.3756

DOING

1 if respondent undertook a
behaviour in the past year to avert
and/or manage hypertension, 0

166

0.6867

0.4652
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otherwise

QUIT 1 if respondent quit smoking or use | 166 | 0.0602 | 0.2387
of nicotine products in past year to
avert and/or manage hypertension,
0 otherwise

PEFF_SMOKEALCO® | Perceived effectiveness of limiting | 166 | 5.6819 | 1.0212
smoking and alcohol to avert
and/or manage hypertension

PEFF _DIET® Perceived effectiveness of 166 | 5.6566 | 0.9837
undertaking dietary measures to
avert and/or manage hypertension

PEFF_LIMITSALT® Perceived effectiveness of limiting | 166 | 5.8479 | 0.7938
salt intake to avert and/or manage
hypertension

a. Measured on a seven-point scale from ‘Extremely Low’ (1) to ‘Extremely High’ (7)

b. Measured on a seven-point scale from ‘Extremely Unimportant’ (1) to ‘Extremely
Important’ (7)

c. Measured on a seven-point scale from ‘Not at all effective’ (1) to ‘Extremely effective’

U]

Dependent Variable

The dichotomous dependent variable, UNDERTAKE?2, is the decision that a hypothetical
third-person should purchase and consume a cheddar cheese developed to reduce the risk
of hypertension, given that he or she is already minimizing salt intake. Respondents were
presented with a script describing the hypothetical third-person, his or her current low-
salt diet and the cheddar cheese developed to reduce the risk of hypertension and were
asked ‘should (the hypothetical third-person) purchase and consume the cheddar cheese
developed to reduce the risk of hypertension?’ measured on a three-point scale as
follows: ‘Yes’ (1), ‘No’ (2) and ‘Don’t know’ (3). For the UNDERTAKE?2 model,
responses were converted into a dichotomous variable with a value of one if the
respondent indicated that the third-person should purchase and consume the cheddar

cheese developed to reduce the risk of hypertension and zero otherwise.
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Experimental Parameters

A series of dichotomous variables were created to investigate the impact of changes in
the experimental parameters (i.e. the exogenous variables in the two-behaviour analytical
framework) on the decision that a third-person, who is currently minimizing his or her
salt intake, should purchase and consume the hypothetical cheddar. Two dichotomous
variables were created to investigate the impact of relative prices between the
hypothetical cheddar cheese and minimizing salt intake. The two dichotomous variables
were relative to the omitted group of respondents presented with a treatment where
consuming the hypothetical cheddar cheese had the same weekly cost as following a low-
salt diet: LTWC with a value of one if the hypothetical cheddar cheese is less than the
weekly cost of a low-salt diet, zero otherwise; and MTWC with a value of one if the
hypothetical cheddar cheese is more than the weekly cost of a low-salt diet, zero
otherwise.

To capture the effect of relative effectiveness on the decision that a third-person
should purchase and consume the hypothetical cheddar, the variable MOREEFF was
created with a value of one is the respondent was presented with a treatment where the
hypothetical cheddar cheese was more effective than minimizing salt intake, zero if the
respondent was presented with a treatment where the hypothetical cheddar cheese was as
effective as minimizing salt intake. Two dichotomous variables were created to capture
the impact of the utility/disutility of the hypothetical cheddar in comparison to
conventional cheddar cheese: LESSSAT which took a value of one if the respondent was
presented with a treatment where the new cheddar cheese is less satisfying than

conventional cheddar cheese, zero otherwise; and MORESAT which took value of one if
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the respondent was presented with a treatment where the new cheddar cheese is more
satisfying than conventional cheddar cheese, zero otherwise. The two utility dichotomous
variables are relative to the omitted group of respondents who were presented with
treatments where the hypothetical cheddar cheese was as satisfying as conventional
cheddar cheese.

The dichotomous variable SUBS took a value of one if the respondent was
presented with a treatment where the hypothetical cheddar cheese was recommended to
be consumed instead of a low-salt diet and zero if the respondent was presented with a
treatment where the hypothetical cheddar was recommended to be consumed in addition
to a low-salt diet. In the third-person script the phrase ‘in addition to’ was used to signify
that the two averting behaviours were complements and the phrase ‘instead of” was used
in experimental treatments where the two averting behaviours were substitutes. The
variable MICHAEL took a value of one if the respondent was presented with a treatment
where the hypothetical person was male, zero if the hypothetical third-person was female.

Similar to the first experiment, non-labour or salaried income and the wage rate
were not varied experimentally but rather treated like control variables. The household
income and wage rate questions included in the experiment two survey were identical to
those in the experiment one survey. Again, similar to the first experiment, households
with wage-earners were separated from households with only income earners and two
dichotomous variables created. INCMT65 took a value of one if the respondent had a
household income of $65,000 or more in 2008 and no adult in the houschold earned a
wage, zero otherwise. WAGEMT20 took a value of one if at least one adult in the

household earned an hourly wage exceeding $20, zero otherwise. In the original
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estimation of the UNDERTAKE? probit model, WAGEMT20 was dropped as it
predicted failure perfectly and consequently two dichotomous variables were created to
address this issue: WAGEMT2S5 with a value of one if at least one member in the
household earns an hourly wage greater than $25, zero otherwise and WAGELT19 with a
value of one if at least one member in the household earns an hourly wage less than
$19.99, zero otherwise. The two wage variables are relative to the omitted group of
households where at least one adult earned an hourly wage between $20 and $24.99.
Control Variables

The variables LIMIT, DOING and QUIT capture averting behaviours the respondent has
undertaken in the past year to reduce the risk of developing and/or manage high blood -
pressure. Respondents were presented with a list of 16 different behaviours and asked
what behaviours they had undertaken in the past year to avert and/or manage
hypertension. Principal component analysis using VARIMAX rotation was employed to
identify underlying constructs. The Kaiser-Meyer-Olkin measure of sampling adequacy
was 0.86. Bartlett’s test of sphericity, distributed as a chi-squared with 120 degrees of
freedom, was statistically significant at the one percent level, rejecting the null hypothesis
that the variables are not interrelated. Three factors had eigenvalues exceeding one.
Dichotomous variables were created for measures of if the individual had undertaken a
limiting behaviour in the past year (LIMIT), if the individual had undertaken a behaviour
that was not a limiting behaviour in the past year (DOING), or if the individual had quit
the use of products containing nicotine (QUIT), which had Cronbach’s alpha values of
0.87, 0.73 and 0.66 respectively suggesting acceptable levels of internal reliability. The

rotated factor loadings matrix is presented in Table 4.9.
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Although identical questions regarding behaviours undertaken in the past year to
avert and/or manage hypertension were included in the experiment one and experiment
two surveys, the variables factored differently. In both experiments, the behaviours
relating to quitting smoking and the use of nicotine products factored together.
Additionally, all variables relating to limiting salt consumption factored together,
although in the second experiment other variables factored with the limiting salt

consumption variables.
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Table 4.9 Experiment two rotated factor loadings matrix for averting behaviours
undertaken in the past year to reduce the risk of developing and/or to manage high

blood pressure

Variable LIMIT DOING QUIT
Avoid foods containing high levels of salt 0.8197 0.1227 -0.022
Limit the amount of salt added at the table 0.7813 0.0971 0.0522
Limit consumption of foods containing high 0.7403 0.3383 -0.0294
levels of saturated fat
Limit the amount of salt added while cooking 0.7384 0.302 0.1229
Avoid foods containing trans fat 0.6993 0.2619 0.0419
Buy and eat processed foods with low salt or 0.6416 -0.0461 -0.0112
sodium labels
Reduce exposure to second-hand smoke 0.5489 0.0704 0.3884
Did not do anything 0.5423 0.3583 0.0141
Engage in regular physical activity 0.1567 0.7981 0.0489
Lose weight 0.0123 0.6501 0.1959
Consume the daily recommended intake of 0.4187 0.6321 -0.0697
whole grains and cereals
Consume the daily recommended intake of fruits | 0.4289 0.6111 -0.0399
and vegetables
Quit the use of products containing nicotine 0.0727 0.1335 0.8454
Quit smoking -0.0294 -0.0794 0.8368
Limit consumption of alcohol 0.3973 0.3321 0.2713
Reduce stress 02935 0.4119 -0.008
Eigenvalue 5.7988 1.6348 1.3502
Cronbach’s alpha 0.8727 0.7337 0.6821
Percent of variation explained by each factor 0.2816 0.1607 0.1067
KMO 0.8631
Bartlett’s test of sphericity 1241.13 (chi-squared with 120 df)
Statistically significant at the one
percent level

The variables PEFF_ SMOKEALCO, PEFF_DIET and PEFF_LIMITSALT

capture the perceived effectiveness of health behaviours that help to reduce the risk of

developing and/or to manage high blood pressure. Respondents were provided with a list
of 15 different behaviours and asked to rate the effectiveness of each of the behaviours in
averting and/or managing hypertension on a seven-point scale from ‘Not at all effective’

(1) to “‘Extremely effective’ (7). Principal component analysis using VARIMAX rotation
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was employed to identify underlying constructs. The Kaiser-Meyer-Olkin measure of
sampling adequacy was 0.87. Bartlett’s test of sphericity, distributed as a chi-squared
with 105 degrees of freedom, was statistically significant at the one percent level,
rejecting the null hypothesis that the variables are not interrelated. Three factors had
eigenvalues exceeding one. Multi-item scales for developed for each of the constructs as
measures of the perceived effectiveness of quitting smoking and limiting consumption of
alcohol (PEFF_SMOKEALCO), the perceived effectiveness of dietary measures
(PEFF_DIET) and the perceived effectiveness of limiting salt (PEFF_LIMITSALT)
which had Cronbach’s alpha values of 0.85, 0.88 and 0.82 respectively, suggesting high
levels of internal reliability. The rotated factor loadings matrix is presented in Table 4.10
Similar to the factor analysis undertaken on the list of 16 behaviours, the
perceived effectiveness of 15 different behaviours factored differently in the second
experiment than in the first experiment. The perceived effectiveness of the four
behaviours relating to limiting salt consumption factored identically in the first and
second experiments. PEFF_ SMOKEALCO contained one additional variable in the
second experiment, the perceived effectiveness of reducing stress. The difference
between PEFF_ACTIONS in the first experiment and PEFF _DIET in the second
experiment is that PEFF_DIET does not contain the perceived effectiveness of regular
physical activity. The exclusion of the physical activity variable changed the
interpretation of the factor as in the second experiment all the variables that loaded on

PEFF_DIET were dietary behaviours.

126



Table 4.10 Experiment two rotated factor loadings matrix for perceived
effectiveness of averting behaviours that help to reduce the risk of developing and/or
to manage high blood pressure

Variable PEFF_ PEFF_ | PEFF_
SMOKEALCO | ACTIONS | LIMITSALT

Perceived effectiveness of quitting 0.8276 0.2365 0.0259
smoking

Perceived effectiveness of quitting the 0.8039 0.2857 0.1610
use of products containing nicotine

Perceived effectiveness of reducing 0.7738 0.2372 0.1556
exposure to second-hand smoke

Perceived effectiveness of limiting 0.5918 0.3817 0.2269
consumption of alcohol

Perceived effectiveness of reducing 0.5732 0.2511 0.224
stress

Perceived effectiveness of consuming 0.2410 0.7978 0.1488

the daily recommended intake of fruits
and vegetables

Perceived effectiveness of limiting 0.2394 0.7885 0.2820
consumption of foods containing high
levels of saturated fat

Perceived effectiveness of consuming 0.3213 0.7884 0.1190
the daily recommended intake of fruits
and vegetables

Perceived effectiveness of avoiding 0.2263 0.7703 0.2671
foods containing trans fat

Perceived effectiveness of avoiding 0.1485 0.2030 0.8493
foods containing high elves of salt

Perceived effectiveness of limiting the 0.0693 0.2496 0.839%4
amount of salt added while cooking

Perceived effectiveness of limiting the 0.1440 0.1402 0.8143
amount of salt added at the table

Perceived effectiveness of buying and 0.1442 0.1066 0.5960

eating processed foods with low salt or
sodium labels

Perceived effectiveness of engaging in 0.3500 0.2523 0.3051
regular physical activity

Perceived effectiveness of losing weight | 0.4653 0.3732 0.2759
Eigenvalue 6.5945 1.7860 1.0718
Cronbach’s alpha 0.8498 0.8753 0.8188
Percent of variation explained by each 0.2191 0.2142 0.1969
factor

KMO 0.8713

Bartlett’s test of sphericity 1416.399 (chi-squared with 105 df)
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Statistically significant at the one percent
level

The demographic variables MALE, A2029, A3039, A5059. A6069, LESSHS,
TRADES, COLLEGE and UNIV included in the UNDERTAKE model were also
included in the UNDERTAKE?2 model. The hypertension-related variables HBP_SELF,
HBP_OTHER, HBP FAMHIS, RISK and VULNER were also included in the
UNDERTAKE2 model.

The estimated model for experiment two took the following form, where the
decision that a third-person should purchase and consume the hypothetical cheddar
cheese or the probability of the respondent indicated that a third-person should purchase
and consume the hypothetical cheddar (i.e. UNDERTAKE?2=1) is a function of the
experimental parameters, hypertension experience variables, psychographic variables and
demographics:

Prob (UNDERTAKE2=1)=f,+ B, LTWC+ BsMTWC+ BsMOREFF+ BsMICHAEL
+ BsLESSSAT+ BsMORESAT+ BsSUBS+ BoINCMT65
+ BioWAGEMT25+ Bi 1WAGELT19+ B,;HBP_SELF
+ B3 HBP_OTHER+ B1sHBP_FAMHIS+ BsLIMIT
+ B1sDOING+ B17QUIT+ B1sPEFF_SMOKEALCO
+ B1oPEFF_DIET+ B2oPEFF LIMITSALT+ B,;RISK
+ B22VULNER+ B2sMALE+ B24A2029+ B5A3039
+ B26AS5059+ B27A6069+ B2sLESSHS+ B2yTRADES

+ B30COLLEGE+ ﬁ31UNIV+8i (42)
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4.4.1 Factors influencing the decision to undertake a second averting behaviour
The estimated regression coefficients and marginal effects for the experiment two probit
model (equation 4.2) are presented in Table 4.11. The model was estimated in STATA 9
using White’s heteroskedastic-consistent standard errors. The Pseudo R? for the model
was 0.25 which is relatively high for cross-sectional data. A joint Wald test that the
estimated parameters are simultaneously equal to zero was rejected at the one percent
level of significance. The predicted probability of a respondent indicating that a third-
person should purchase and consume the hypothetical cheddar cheese was 32 percent. As
only five marginal effects were statistically significant, a variance inflation factor (VIF)
analysis was performed to determine if multicollinearity may be driving the lack of
significance. The largest VIF was 2.47 (PEFF_DIET), which suggests that
multicollinearity is not a problem in the model and thus not driving the lack of

significance.
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Table 4.11 Probit regression coefficients and marginal effects for the intention to
purchase and consume a cheddar cheese developed to reduce the risk of developing
high blood pressure given that an individual is already minimizing salt intake
(robust standard errors in parentheses)

Variable | Regression Coefficient | Marginal Effect
Experimental Parameters
LTWC 0.3594 0.1277
(0.3013) (0.1054)
MTWC -0.4800 -0.1613
(0.3604) (0.1118)
MOREEFF 0.3698 0.1313
(0.2465) (0.0867)
MICHAEL -0.2418 -0.0869
(0.2422) (0.0873)
LESSSAT -1.1864%** -0.4148***
(0.2738) (0.0868)
MORESAT -0.0683 -0.0242
(0.3468) (0.1215)
SUBS 0.0815 0.0291
(0.2378) (0.0850)
INCMT65* 0.1094 0.0396
(0.3116) (0.1137)
WAGEMT25% 0.2237 0.0825
(0.3658) (0.1382)
WAGELT19* 0.4863 0.1805
(0.3092) (0.1167)
Control Variables
HBP_SELF 0.3711 0.1374
(0.3440) (0.1305)
HBP_OTHER 0.4123 0.1375
(0.3368) (0.1033)
HBP_FAMHIS -0.1593 -0.0565
(0.2449) (0.0865)
LIMIT 0.1793 0.0622
(0.3951) (0.1324)
DOING -0.0465 -0.0167
(0.3208) (0.1156)
QUIT -1.0752* -0.2739*
(0.6320) (0.0943)
PEFF_SMOKEALCO -0.0882 -0.0316
(0.1566) (0.0562)
PEFF DIET 1 0.1199 0.0429
(0.1810) (0.0649)
PEFF LIMITSALT -0.1072 -0.0383
(0.1717) (0.0613)
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RISK 0.0026 0.0009
(0.0863) (0.0309)
VULNER -0.0273 -0.0097
(0.0967) (0.0346)
MALE 0.0152 0.0054
(0.2751) (0.0987)
A2029 -0.3972 -0.1294
(0.4663) (0.1259)
A3039 -0.6157* -0.1953*
(0.3650) (0.1020)
A5059 -0.0016 -0.0006
(0.3448) (0.1233)
A6069 -0.2912 -0.0992
(0.3682) (0.1192)
LESSHS 1.1406 0.4300
(1.0900) (0.3505)
TRADES 0.9604* 0.3685*
(0.5564) (0.2019)
COLLEGE -0.5138 -0.1662
(0.3743) (0.1064)
UNIV -0.4567* -0.1616%
(0.2779) (0.0955)
Constant 0.4445
(1.2054)

Observations: 166

Wald chi® (30 df): 57.66%**

Log pseudolikelihood: -80.8816

Pseudo R*: 0.2513

Observed Probability: 0.3554

Predicted Probability (evaluated at the mean): 0.3202
a. Not varied experimentally

* Denotes significance at the ten percent level

** Denotes significance at the five percent level

*** Denotes significance at the one percent level

Experimental Parameters
The marginal effects for the variables included to account for cross-price and cross-
effectiveness (LTWC, MTWC and MOREEFF) were not statistically significant,

suggesting that relative prices and effectiveness do not impact the decision that a third-
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person should undertake a second averting behaviour'”. Although the results for cross-
price and cross-effectiveness are not directly comparable with the results for the impact
of own-price and own-effectiveness from the first experiment, none of the variables
included to account for prices and effectiveness were statistically significant, which
suggests that prices and effectiveness do not impact the decision to undertake an averting
behaviour.

The estimated coefficient for INCMT6S5 was not statistically significant from zero
which provides support for the theoretical hypothesis that a change in salaried or non-
labour income has no impact on the decision to undertake a second averting behaviour.
The estimated coefficients and marginal effects for the two wage variables, WAGEMT25
and WAGELT19 were not statistically significant from zero suggesting that having an
adult in the household who earns an hourly wage above $25 or below $19 does not
impact the decision to indicate that a third-person should purchase and consume the
hypothetical cheddar. This result contrasts with the result from the first experiment where
having an adult in the household who earned an hourly wage above $20 increased the
probability that an individual would purchase and consume the hypothetical cheddar.
This suggests that the wage rate impacts whether an individual would undertake an
averting behaviour but not whether an individual believes that a third-person should

undertake a second averting behaviour.

'2 The UNDERTAKE?2 probit model was also estimated with an absolute price variable both in addition to
the relative price variables and instead of the relative price variables. The price of the hypothetical cheddar
varied with the relative price and so the absolute price variable was dropped due to collinearity when
included in addition to the relative price variables. When an absolute price variable was included instead of
the relative prices variables, it had a negative marginal effect which was statistically significant at the one
percent level. The absolute price variable was also interacted with the relative price variables and the
interactions included in the estimation of the UNDERTAKE2 probit model, however, the estimated
parameters for the interaction variables were not statistically significant nor did their inclusion change the
significance of any of the other estimated parameters.
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The marginal effect for the gender of the hypothetical third-person (MICHAEL)
was not statistically significant from zero suggesting that it did not impact the decision
that a third-person should purchase and consume the hypothetical cheddar. The estimated
marginal effect for SUBS was also not statistically significant suggesting that being
presented a treatment where the hypothetical cheddar cheese was recommended to be
consumed instead of rather than in addition to a low-salt diet did not have an impact on
the decision to indicate that a third-person should purchase and consume the hypothetical
cheddar.

Of the 10 experimental parameters included in the UNDERTAKE?2 model
(including income and wage variables that were not varied experimentally), only
LESSSAT was statistically significant (one percent). It had a negative marginal effect
which suggests that individuals who were presented a treatment where the hypothetical
cheddar cheese was less satisfying than conventional cheddar cheese, relative to being as
satisfying as conventional cheddar cheese, were less likely to indicate that the third-
person should purchase and consume the hypothetical cheddar. In contrast, the marginal
effect for MOREEFF was not statistically significant suggesting that being presented a
treatment where the hypothetical cheddar cheese was more satisfying than conventional
cheddar cheese relative to being as satisfying as conventional cheddar cheese had no
impact on the decision that a third-person should purchase and consume the hypothetical
cheddar cheese. The results for the two variables to account for the utility of the
hypothetical cheddar suggest that taste matters, particularly when a new product is liked

less than its conventional counterpart.
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Control Variables

Similar to the first experiment, the marginal effects for HBP_SELF, HBP_OTHER and
HBP_FAMHIS were not statistically significant from zero. This suggests that experience
with hypertension diagnosis had no impact on the decision that a third-person should
purchase and consume the hypothetical cheddar.

The marginal effects for LIMIT and DOING were statistically insignificant while
the marginal effect for QUIT was negative and statistically significant at the 10 percent
level. These results suggests that those who had undertaken a limiting behaviour or a
non-limiting behaviour in the past year were no more likely than those who had not to
indicate that a third-person should purchase and consume the hypothetical cheddar while
those who had quit smoking or the use of nicotine products in the past year were less
likely to indicate that a third-person should purchase and consume the hypothetical
cheddar. The results here contrast with the results of the first experiment where quitting
smoking and/or the use of nicotine products had no impact on the decision to purchase
and consume the hypothetical cheddar while limiting salt consumption had a positive
impact on the probability of purchasing and consuming the hypothetical cheddar.

The marginal effects for PEFF_ SMOKEALCO, PEFF_DIET and
PEFF_LIMITSALT were all statistically insignificant. This suggests that changes in the
perceived effectiveness of quitting smoking and limiting alcohol consumption, dietary
measures and limiting salt to reduce to risk of developing and/or to manage hypertension
had no impact on the decision that a third-person should purchase and consume the
hypothetical cheddar. These results contrast with the results of first experiment, where

PEFF_LIMITSALT contained identical variables and had a positive marginal effect.
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The marginal effect for MALE was statistically insignificant suggesting that,
similar to the first experiment, the gender of the respondent had no impact on the decision
that a third-person should purchase and consume the hypothetical cheddar cheese.
Relative to those aged 40 to 49, the marginal effects for A2029, A5059 and A6069 were
statistically insignificant while the marginal effect for A3039 was negative and
statistically significant at the 10 percent level. These results suggests that, with the
exception of those aged between 30 and 39, the age of the respondent did not impact the
decision that a third-person should purchase and consume the hypothetical cheddar. This
result is similar to the first experiment where those aged 30 to 39 were less likely than
those aged 40 to 49 to indicate that they personally would purchase and consume the
hypothetical cheddar cheese, while being those 20-29 or 50-59 were no more likely to
indicate that they would purchase and consume the hypothetical cheddar. The marginal
effects for LESSHS and COLLEGE were statistically insignificant while the marginal
effect for TRADES was positive and statistically significant at the 10 percent level and
the marginal effect for UNIV was negative and statistically significant at the 10 percent
level.

In the two-behaviour analytical framework, comparative static results for the
exogenous variables depended on the degree of substitutability and whether the two
averting behaviours generated utility or disutility. To test this empirically, the dataset for
experiment two was parsed into four groups: disutility/complements,
disutility/substitutes, utility/complements and utility/ substitutes and the cross-price,

cross-effectiveness, income and wage effects were tested in the smaller models. Disutility
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was assumed if the respondent was presented with a treatment where the hypothetical
cheddar cheese was less satisfying than conventional cheddar cheese, utility otherwise.

The four estimated coefficients and marginal effects for the four models are
presented in Table 4.12. The variables MICHAEL, LIMIT, DOING, QUIT,
PEFF_LIMITSALT, PEFF_DIET and PEFF_LIMITSALT were not included in the
estimation of the four models as they either predicted failure or success perfectly.
Additionally as A2029 and LESSHS were dropped during estimations, the variables
AGT40 and MTHS were included to investigate the impact of age and education. A joint
Wald test that the estimated parameters are simultaneously equal to zero was rejected at
the ten percent level for three of the models and the five percent level for two of the
models suggesting that three of the four models have explanatory power. The hypothesis
that the estimated parameters are simultaneously equal to zero could not be rejected in the
model where at least one behaviour generated disutility and the hypothetical cheddar
cheese and the low-salt diet are substitutes. The Pseudo R? for the four models ranged
from 0.25 (disutility/substitutes) to 0.47 (utility/sﬁbstitutes), which is relatively high for
cross-sectional data.

The predicted probability ranged from six percent (disutility/complements) to 75
percent (utility/ substitutes). The predicted probability was higher when the two
behaviours generated utility (59 and 75 percent) compared to when at least one behaviour
(the hypothetical cheese) generated disutility (six and 17 percent). This result suggests
that taste matters. Additionally, whether at least one behaviour generated disutility or
both behaviours generated utility the predicted probability was higher when the two

behaviours were substitutes than when they were complements.
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The marginal effect for LTWC was only significant in the disutility/substitutes
model where it was positive; however the hypothesis that the estimated parameters are
simultaneously equal to zero could not be rejected for that model. This result aligns with
the prediction of the theoretical model that, in the case of disutility/substitutes, a decrease
in cross-price increases the level of averting behaviour undertaken. The marginal effects
for MTWC were only statistically significant in the models where both behaviours
generated utility. The marginal effects were negative suggesting that, relative to being
presented a treatment where the hypothetical cheddar cheese and the low-salt diet had the
same weekly cost, being presented a treatment where the hypothetical cheddar cheese
was more expensive than following a low-salt diet decreased the probability of indicating
that a third-person should purchase and consume it. The theoretical model predicted that
in the case of utility/substitutes an increase in cross-price would increase the level
undertaken of the averting behaviour while in the case of utility/complements an increase
in cross-price would decrease the level of averting behaviour undertaken. Thus, the sign
for MTWC in the utility/complements model aligns with the theoretical prediction but the
sign for MTWC in the utility/substitutes model does not.

The marginal effect for MOREEFF was only statistically significant (at the one
percent level) in the disutility/ complements model, where it had a positive marginal
effect. This result suggests that when the hypothetical cheddar was presented as less
satisfying and recommended to be consumed in addition to a low-salt diet, being
presented a treatment where the hypothetical cheddar cheese was more effective than the
low-salt diet increased the probability that an individual would indicate that a third-

person should purchase and consume the hypothetical cheddar cheese. In the theoretical
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model, the predicted sign for the cross-effectiveness comparative static was indeterminate
in all four scenarios. The marginal effects for both INCMT65 and WAGEMT?25 were
statistically significant in the disutility/ complements model at the five percent and one
percent levels respectively. The marginal effects for both INCMT6S and WAGEMT25
were negative in the disutility/ complements model suggesting that having a higher
income, whether salaried or non-labour or wage, decreased the probability of indicating
that a third-person should purchase and consume the hypothetical cheddar. The marginal
effect for WAGELT19 was only statistically significant in the disutility/substitutes model
(at the five percent level) and was positive, suggesting that, relative to having an adult in
the respondent’s household earning $20 to $24 per hour, having an adult earning an
hourly wage less than $19 decreased the probability of indicating that a third-person
should purchase and consume the hypothetical cheddar. From the theoretical model, a
change in income was predicted to have no impact on the level of averting behaviour
undertaken across all four scenarios while the wage comparative static was predicted to
have a negative effect in the disutility/complements scenario and the utility/substitutes
scenario. Thus the sign of the estimated parameter of WAGEMT?25 for the
disutility/complements model does not align with the theoretical prediction.

The marginal effects for MALE were not significant in any of the four models.
This result is similar to one the one obtained in Table 4.11, suggesting that the gender of
the respondent does not impact the probability of indicating that a third-person should
consume the hypothetical cheddar. The marginal effects for AGT40 were statistically
significant at the one (utility/ substitutes), five (disutility/complements) and 10 percent

(disutility and substitutes) levels and were positive. The positive marginal effects for
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AGT40 suggests that being over the age of 40 increased the probability of indicating that
a third-person should purchase and consume the hypothetical cheddar. The result could
be explained by the fact that those over 40 are at higher risk for hypertension than those
under 40 (National Heart Lung and Blood Institute n.d.). The marginal effect for MTHS
was only statistically significant (at the 10 percent level) in the utility/ substitutes model,
where it was negative, suggesting that having completed more than a high school
decreased the probability of indicating that a third-person should purchase and consume
the hypothetical cheddar.

Unlike the model presented in Table 4.11, the marginal effects for HBP_SELF
were statistically significant at the five percent level in the disutility/complements model
and the utility/substitutes model. In the disutility/complements model the marginal effect
for HBP_SELF was negative while the marginal effect for HBP_SELF in the
utility/substitutes model was positive. The marginal effect for HBP_ OTHER was only
statistically significant (at the five percent level) in the utility/substitutes model, where it
was positive. The marginal effect for HBP_ FAMHIS was positive and statistically
significant at the one percent level in the utility/ complements model.

Although the marginal effect for RISK was positive in all four models, it was only
statistically significant (at the five percent level) in the disutility/ complements models.
Similarly, the marginal effect for VULNER was negative in all four models, however it
was only statistically significant (at the one percent level) in the utility/ substitutes model.
The constant was negative in the two disutility models and positive in the two utility
models, however, it was only statistically significant (at the one percent level) in the

disutility/complements model.
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4.4.2 Offsetting Behaviour
Unlike the first experiment, a specific question relating to potential offsetting behaviour
was asked in the survey for the second experiment to address the fourth objective of this
study. The dependent variable in the offsetting behaviour model OFFSET takes a value of
one if the respondent indicated that the third-person should discontinue minimizing salt
intake after purchasing and consuming the hypothetical cheddar cheese and zero if the
respondent indicated that the third-person should continue to minimize salt intake. The
offsetting behaviour model is similar to the INCREASE model in the first experiment as
the decision that a third-person should discontinue to minimize salt intake is not a random
outcome and depends on the probability of indicating that the third-person should
purchase and consume the cheddar cheese. Of the 166 individuals who responded to the
question asking if the hypothetical third-person should purchase and consume the
hypothetical cheddar cheese, 38 percent (n=72) responded ‘Yes’, and 62 percent (n=94)
responded ‘No’ or ‘Don’t know’. Following Heckman (1976), the decision to discontinue
minimizing salt intake (OFFSET) is estimated using a maximum-likelihood method and
correcting for potential sample selection bias. The estimated coefficients and marginal
effects for the corrected probit model are presented in Table 4.13 alongside estimates
from an uncorrected model. Of the 70 individuals who responded to the question about
continuing to minimize salt intake, 86 percent (n=60) indicated that the third-person
should continue to minimize salt intake and 14 percent (n=10) indicated that the third-
person should not continue to minimize salt intake

In the two probit models investigating the probability of offset, the variables

MORESAT, RISK, VULNER, LIMIT, DOING, QUIT, PEFF_LIMITSALT,
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PEFF_DIET, PEFF_ SMOKEALCO, HBP_SELF, HBP_OTHER and HBP_FAMHIS
were not included in the estimation as they predicted failure perfectly, the small sample
size and as exclusion criteria to identify between the UNDERTAKE2 model and the
OFFSET model. The two models (corrected and uncorrected) were estimated in STATA
9. The uncorrected model was estimated with White’s heteroskedastic-consistent standard
errors." A joint Wald test that the estimated parameters are simultaneously equal to zero
could not be rejected in either model, suggesting that neither model has explanatory
power. A Lagrange multiplier test with a null of no statistical significance was rejected at
the five percent level but not at the one percent level, suggesting that there may be a
sample selection problem in the data. The predicted probability offset (calculated at the

mean) was four percent in the corrected model and 11 percent in the uncorrected model.

' Note that the estimated parameters for corrected model in Table 4.13 were not estimated with robust
standard errors. When estimated with robust standard errors the Wald test variable was not available.
Estimated parameter significance and signs when significant did not change when estimated with robust
standard errors and the Wald test that there is no sample selection problem is rejected at the five percent
level.
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Table 4.13 Probit regression coefficients and marginal effects for decision to offset
(standard errors in parentheses)

Corrected for sample selection

Not corrected for sample

selection
Variable Regression Marginal Regression Marginal
Coefficient Effect Coefficient Effect
Experimental Parameters
LTWC 0.7106 0.0579 0.7771 0.1333
(0.5920) (0.0477) (0.5120) (0.0831)
MTWC -0.1215 -0.0092 0.1952 0.0409
(0.6756) (0.0494) (0.6475) (0.1461)
MOREFF 0.3248 0.0258 -0.0533 -0.0104
(0.4160) (0.0312) (0.3640) (0.0706)
MICHAEL 0.3136 0.0240 0.2626 0.0494
(0.3936) (0.0302) (0.3828) (0.0690)
LESSSAT -0.3293 -0.0272 0.0292 0.0057
(0.4321) (0.0381) (0.4383) (0.0857)
INCMT65 -0.7066 -0.0437 -0.9019* -0.1497*
(0.6120) (0.0316) (0.5254) (0.0826)
WAGEMT25 -0.5512 -0.0320 -0.1929 -0.0345
(0.6875) (0.0307) (0.5669) (0.0934)
WAGELTI19 -0.2151 -0.0156 -0.6720 -0.1087
(0.4917) (0.0324) (0.5068) (0.0710)
SUBS 0.3143 0.0253 -0.0242 -0.0047
(0.4500) (0.0388) (0.4123) (0.0797)
Control Variables
MALE 0.0359 0.0029 0.1373 0.0276
(0.4690) (0.0382) (0.4416) (0.0913)
AGT40 0.6685 0.0416 0.4993 0.0791
(0.5946) (0.0275) (0.5652) (0.0742)
MTHS -0.1062 -0.0088 -0.1827 -0.0368
(0.5326) (0.0457) (0.4258) (0.0879)
/atrho 13.5562
(723.5793)
rho 1
(4.86¢-09)
Constant -2.5214%** -1.6654**
(0.9523) (0.7822)
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Observations: 162 Observations: 70

Censored observations: 107 Wald chi® (12 df): 11.26

Uncensored observations: 55 Log pseudolikelihood: -

Wald chi? (12 df): 17.53 25.6200

Log likelihood: -98.7552 Pseudo R*: 0.1076

LR test of independent equations | Observed probability:

chi® : 4.38** (1 df) 0.1429

Probability (OFFSET=1): 0.0360 | Predicted probability:
0.1148

* Denotes significance at the ten percent level
** Denotes significance at the five percent level
*** Denotes significance at the one percent level

The marginal effects for all variables included in the corrected model were
statistically insignificant. The constant in the uncorrected model was negative and
statistically significant at the one percent level. In the uncorrected model, the only
significant marginal effect was INCMT65 which was negative and statistically significant
at the 10 percent level. The constant for the uncorrected model was negative and

statistically significant at the five percent level.

4.4.3 Discussion of Experiment Two Results

Experiment two had two primary objectives: to investigate how relative prices, relative
effectiveness, salaried or non-labour income, wage rate, degree of substitutability and
utility impacted the decision that a third-person should purchase and consume the
hypothetical cheddar and whether adopting the hypothetical cheddar would result in a
discontinuing a low-salt diet. Across the five models estimated to address the first
objective, relative prices and effectiveness, wage rate and salaried or non-labour income,
degree of substitutability, gender, education and experience with diagnosis of
hypertension had little impact on the decision that a third-person should purchase and

consume the hypothetical cheddar. However, disutility of the second averting behaviour
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(measured by the variable LESSSAT) did have an impact as it was the only significant
marginal effect in the OFFSET model and, when data was parsed on disutility, the
probability of indicating that a third-person should purchase the hypothetical cheddar was
significantly lower than when parsed on utility. This result suggests that taste or
enjoyment from the product matters and is an important result from industry involved in
functional food development and production.

Although 14 percent of individuals who responded to the question regarding
discontinuing following a low-salt diet indicated that the third-person should discontinue
minimizing salt intake, probit results were inconclusive as the null that the estimated
parameters are jointly equal to zero could not be rejected in the model corrected for
sample selection or in the uncorrected model. This could be due to the small sample size

which did not allow for inclusion of some explanatory variables.

4.5 SUMMARY

Estimation of the four primary probit models (i.e. UNDERTAKE, INCREASE,
UNDERTAKE?2 and OFFSET) leads to a number of conclusions on factors influencing
the decision to undertake an averting behaviour (i.e. purchase and consume the
hypothetical cheddar cheese) and the decision to offset the benefit of an averting
behaviour. In the first experiment, the results suggest that being exposed to health
impacts of an illness increases the probability of purchase and of increased consumption.
The result is important for policymakers in determining what health information can be
used on product packaging as exposure to the health impacts may increase the probability
of purchase and consumption. Empirical analysis in the first experiment also addressed

the third objective of this study by predicting that the probability of increasing total
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cheddar cheese consumption to be eight percent. This result does provide some evidence
of increased consumption of a product following the addition of a functional ingredient,
although the probability is low. This result could be important for government when
assessing new functional food products, particularly those where functional ingredients
have been added to unhealthy products.

The overwhelming result from the second experiment is that taste matters.
Individuals were less likely to indicate that a third-person should consume the
hypothetical when presented with a treatment where the hypothetical cheddar cheese was
less satisfying than conventional cheddar cheese relative to being presented a treatment
where the hypothetical cheddar cheese was as or more satisfying. Similar results have
been found in previous studies investigating functional food acceptance (Verbeke 2006).
This result is particularly important for industry as it suggests that consumers are less
willing to purchase and consume functional foods that are less satisfying than their

conventional counterparts.
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Chapter 5

Conclusion

5.1 INTRODUCTION

The present study used the offsetting behaviour hypothesis (Peltzman 1975) to
investigate how functional food consumption influences broader dietary choices using
data collected from a representative consumer panel. Empirical analysis of the data
suggested that the addition of a functional ingredient to a food may result in increased
overall consumption of that food, however, only the predicted probability of increased
consumption was only eight percent suggesting that the majority of individuals would not
undertake behaviours which resulted in an offset of the benefits of a hypothetical cheddar
developed to reduce the risk of hypertension by increasing total consumption of cheddar
cheese. This finding may help to inform the policy debate with respect to offsetting
behaviour and functional foods. This concluding chapter will provide a comparison of the
findings of the study with the objectives outlined in the introductory chapter as well as a
discussion of the implications of the findings, the limitations of the results and

recommendations for future related research.

5.2 SUMMARY OF FINDINGS

The first objective of this study was to develop a conceptual framework to investigate
offsetting behaviour in voluntary health improvements based on previous analytical
frameworks used to investigate individual response to regulatory and safety protection.
In Chapter 2, two analytical frameworks were developed to meet the first objective. The
first or one-behaviour analytical framework investigated how an individual selects the

optimal level of an averting behaviour. Comparative static analysis of the one-behaviour
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analytical framework resulted in a general set of comparative static results, which had not
been derived previously in the offsetting behaviour literature and a set of five testable
hypotheses. The second or two-behaviour analytical framework built on the one-
behaviour analytical framework to investigate how an individual selects the optimal level
of a second averting behaviour and how the optimal level undertaken of the original
averting behaviour changes following adoption of the second averting behaviour. The
two-behaviour analytical framework is the first theoretical framework of offsetting
behaviour to investigate separate averting behaviours rather than aggregating all averting
behaviours together. Comparative static analysis of the two-behaviour analytical
framework was, for the most part, indeterminate, providing motivation for empirical
analysis.

The second objective of this study was to develop an experimental design within
which offsetting behaviour in voluntary health improvements could be explored. Two
separate experimental designs were developed in Chapter 3 based on the results of the
comparative static exercises in the one- and two-behaviour analytical frameworks. The
experimental designs guided survey development and data collection, in particular, the
third-person elicitation method used in the second experiment.

The third objective of this study was to investigate whether addition of a
functional ingredient to a food could result in increased overall consumption of the food.
The product selected in the experimental design was a hypothetical cheddar cheese,
which is a source of sodium and fat and over-consumption of which could lead to other
health problems. A probit model was estimated with the decision to increase total cheddar

cheese consumption following adoption of the hypothetical cheddar cheese as the
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dependent variable. The predicted probability of increasing total cheese consumption was
eight percent, which suggests that the majority of individuals would not increase overall
consumption of a food following the addition of a functional ingredient.

The fourth objective of this study was to investigate whether consumption of a
functional food reduces the propensity to make broader healthy dietary choices. Results
from a probit model corrected for sample selection, with the decision that a third-person
would discontinue following a low-salt diet following adoption of the hypothetical
cheddar as the dependent variable, suggest little evidence of reduced propensity to make
healthy dietary choices (i.e. discontinuing low-salt diet) as the null that the estimated
parameters of the model were jointly equal to zero could not be rejected. Although the
model was lacking in explanatory power, the predicted probability of offset or reduced
propensity to make healthy dietary choices was four percent, which is low and suggests
that the majority of individuals would not offset the benefit of consuming the
hypothetical cheddar by discontinuing a low-salt diet.

The final objective of this study was to make recommendations for future research
on offsetting behaviour and the impact of functional food consumption on broader dietary
choices and to discuss policy implications. Policy implications are discussed in the
flowing section and recommendations for future research are made in section 5.4 of this

chapter.

5.3 IMPLICATIONS AND POLICY RELEVANCE
The findings of this study make a significant contribution to the literature on offsetting
behaviour and consumer acceptance of functional foods. With respect to offsetting

behaviour, the two analytical frameworks provide a theoretical framework for future
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empirical research on offsetting behaviour in health improvements, particularly with
respect to the comparative static results. The findings of this study also provided limited
evidence of offsetting behaviour in health improvements in at least one context:
increased consumption, suggesting that the addition of a functional ingredient to a food
item does not result in increased consumption of that food item for the majority of
individuals. The theoretical framework developed on this study also allows for
investigation of potential offsetting behaviour resulting from voluntary health
improvements, which could be used by government in estimating benefits of proposed
policies and regulations.

There is limited evidence, based on the empirical results of this study, to suggest
that offsetting behaviour occurs following the purchase and consumption of a functional
food. In the increased consumption model, only eight percent of individuals indicated that
they would increase total consumption of cheddar cheese following adoption of the
hypothetical cheddar. The results of the model investigating whether adoption of the
hypothetical cheddar induces an individual to discontinue a low-salt diet were not
statistically significant, which may be due to the small sample size. In any case, the
results of this study suggest that offsetting behaviour following functional food
consumption may not be a large problem.

The result that individuals would not increase consumption of a food item
following the addition of a functional ingredient may also help to inform private
strategies related to functional food development. The addition of a functional ingredient
to a food item and/or functional development may increase costs for a firm. The results of

the present study suggest that the individuals will not increase consumption volumes

151



following adoption of a functional food and thus a profit-maximizing firm would have to
look to other strategies such as increasing the price of the functional food in order to
cover costs and maximize profits, particularly as previous research has found that
consumers are willing to pay a premium for functional ingredients/functional foods (West
et al 2002; Maynard and Franklin 2003; Larue et al 2004).

Empirical results from the first experiment suggest that being presented with the
health impacts of an illness increase the probability of purchase and consumption of a
functional food for that illness. Being exposed to the health impacts also increases the
probability of increasing overall consumption of the food to which the functional
ingredient has been (i.e. cheddar cheese in the case of an antihypertensive cheddar
cheese). This result is important for policy and regulation development on labelling of
functional foods, as presenting the health information may increase total consumption.

In Canada, Health Canada and the Canadian Food Inspection Agency carry joint
responsibility for labelling of food products under the Food and Drugs Act, where Health
Canada is responsible for the development of policies, regulations and standards related
to the use of health claims on food (Canadian Food Inspection Agency 2009; Health
Canada 2009b). Research demonstrating that an individual may be more likely to
consume a functional food and to increase consumption of the overall food group to
which the carrier belongs if presented the health effects of the illness to which the
functional food addresses may help to inform policies and regulation related to allowed
health claims, particularly where results suggest, although the probability is low, that it
may lead to increased consumption of the carrier. Additionally, Health Canada is

currently reviewing its framework for managing health claims and has developed an
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action plan in which it indicates a need for consumer research on the impact the health
claims have on consumer food choice and offerings in the marketplace (Health Canada
2009a). The present study research could help inform the review of the health claim
management framework by providing research on the impact (or lack of impact) of
functional foods, including the corresponding health claim, on broader dietary behaviour.
Empirical results from the second experiment suggest that the taste of a functional
food is important, in particular when a functional food is less satisfying than its
conventional counterpart. This result is important for industry as empirical results from
the second experiment strongly suggest that individuals are less likely to purchase and

consume functional products that taste worse than their conventional counterparts.

5.4 LIMITATIONS

The data collection for this study was undertaken in late June and early July which is the
beginning of the summer vacation for elementary and high school students in Ontario.
This may have contributed to the small sample size, which presents the problem of
generalizing results as, although the sample frame is broadly representative of the city of
Guelph, the province of Ontario and Canada, certain demographic groups were over and
under-represented.

The small sample size also presented problems in the estimation as estimated
models, particularly those in the second experiment lacked explanatory power. This is
particularly relevant for the OFFSET model where the model lacked explanatory power
and individual parameter estimates were not statistically significant from zero. This lack
of significance and small sample size precluded investigating whether the utility/disutility

of the hypothetical cheddar and the degree of substitutability between the hypothetical
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cheddar and the low-salt diet impacted the OFFSET decision. This is important as the
theoretical model predicted that offsetting behaviour would occur in the disutility and
substitutes model, however, this could not be investigated empirically. Additionally,
many of the estimated parameters of the experimental variables included in the four main
models (UNDERTAKE, INCREASE, UNDERTAKE?2 and OFFSET) were not
statistically significant and thus did not provide support for the theoretical hypotheses
Another imitation is that many of the experimental parameters included in the
empirical analysis were proxies. The actual effectiveness of the hypothetical cheddar
cheese was not presented to respondents but rather a script on effectiveness containing
varying amounts of information. The size of loss was also not varied, but rather exposure
to information on the size of loss and so the marginal effect of this variable does not
provide insight into the impact of the size of loss, only the impact of exposure to the size

of loss.

5.5 RECOMMENDATIONS FOR FUTURE RELATED RESEARCH

There are three primary types of extensions that could be made from the present study:
conceptual research, offsetting behaviour research and functional food research. The
conceptual model developed in the present study to investigate offsetting behaviour in
voluntary health improvements could be extended to incorporate a time dimension which
would allow for the model to be applied to health outcomes that incorporate a time delay.
Perceptions about the efficacy of the averting behaviour could also be incorporated. The
model could also be extended to include more than two averting behaviours as well as to
investigate the total amount of averting behaviour undertaken in addition to the level

undertaken of the individual averting behaviours.
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The conceptual model developed in Chapter 2 could be applied to investigate
offsetting behaviour in health improvements other than functional foods. Finally, further
research on how functional food consumption affects the propensity to make healthy
lifestyle choices, diet or otherwise, is needed. Empirical results from the present study on
the impact of the adoption of an averting behaviour on the propensity to make healthy
lifestyle choices were inconclusive and so further research is needed on the impact of

functional food consumption of the propensity to make healthy diet and lifestyle choices.

5.6 SUMMARY

Empirical results of this study provide some evidence of offsetting behaviour following
functional food consumption: increased consumption. Although the results did not
support reduced propensity to make healthy dietary choices following functional food
consumption, the theoretical framework of offsetting behaviour in health improvements
developed in this study provides a conceptual basis for future research in this area.
Although not a primary objective of this study, empirical results strongly support the
impact of taste (disutility) and exposure to the health impacts of an illness on the decision
to undertake an averting behaviour, information that is important to both industry and
government.

The present study was somewhat successful in meeting its purpose of determining
how consumption of a functional food affects broader healthy dietary choices, however,
the key contribution is the theoretical framework developed to investigate offsetting
behaviour in health improvements. The theoretical framework and its potential

applications represent a valuable contribution to the offsetting behaviour literature.

155



REFERENCES

Agriculture and Agri-Food Canada. 2009. Functional Foods and Nutraceuticals.
http://wwwd.agr.gc.ca/ AAFC-AAC/display-afficher.do?id=1170856376710 (accessed
October 3, 2009).

Agriculture and Agri-Food Canada. 2007. Household Food Expenditure in Canada:
Cheese. http://www4.agr.gc.ca/ AAFC-AAC/display-afficher.do?id=1182439146966
(accessed March 10, 2009).

Bech-Larsen, T., K.G. Grunert and J.B. Poulsen. 2001. The acceptance of functional
foods in Denmark, Finland and the United States. MAPP Aarhus, Denmark. MAPP
working paper No. 73,

Bolton, L.E. A. Reed II, K.G. Volpp and K. Armstrong. 2008. How Does Drug and
Supplement Marketing Affect a Healthy Lifestyle? Journal of Consumer Research 34(5):
713-726.

Boyes. W.J., D.L. Hoffman and S.A. Low. 1989. An Econometric Analysis of the Bank
Credit Scoring Problem. Journal of Econometrics 40(1): 3-14.

Canadian Dairy Information Centre. 2009. Consumption of Dairy Products.
http.// www.dairyinfo.gc.ca/index_e.php?s1=dff-fcil&s2=cons&s3=cons (accessed March
10, 2009).

Canadian Food Inspection Agency. 2009. Nutrition Labelling, Nutrition Claims and
Health Claims. http://www.inspection.gc.ca/english/fssa/labeti/nutrition-pagee.shtml
(accessed October 7, 2009).

Cash, S.B, E.W. Goddard and M. Lerohl. 2006. Canadian Health and Food: The Links
Between Policy, Consumers, and Industry. Canadian Journal of Agricultural Economics
54(4):605-629.

CBC. 2007. “The marketing search for Anytown, Canada”.
http://www.cbc.ca/news/back ground/census/marketing html (accessed April 2, 2009).

Chandon, P. and B. Wansink. 2007. The Biasing of Health Halos of Fast-Food
Restaurant Health Claims: Lower Calorie Estimates and Side-Dish Consumption
Intentions. Journal of Consumer Research 34(3): 301-314.

Chiang, A.C. 1984. Fundamental Methods of Mathematical Economics. McGraw-Hill:
New York.

Chirinko, R.S. and E.P. Harper Jr. 1993. Buckle up or slow down? New estimates of

offsetting behaviour and their implications for automobile safety regulation. Journal of
Policy Analysis and Management 12(2): 270-296.

156


http://www4.agr
http://w/vw4.agr.gc.ca/AAFC-AAC/disDlav-afficher.do?id=l
http://www.dairyinfo.gc.ea/index
http://wv/rw.inspection.gc.ca/english/fssa/labeti/nutrition-pagee.shtml
http://www�cbc.ca/news%5eackgrounQ7census/marketing�html

Couper, M.P. J.Blair and T. Triplett. 1999. A Comparison of Mail and E-Mail for a
Survey of Employees in Federal Statistical Agencies. Journal of Official Statistics 15(1):
39-56.

Cox, D.N. and K. Bastiaans. 2007. Understanding Australian consumers’ perceptions of
selenium and motivations to consumer selenium enriched foods. Food Quality and
Preference 18(1): 66-76.

Cox, D.N., G. Evans and H.J. Lease. 2008. Predictors of Australian consumers’
intention to consume conventional and novel sources of long-chain omega-3 fatty acids.
Public Health Nutrition 11(1): 8-16.

Cox, D.N., A. Koster and C.G. Russell. 2004. Predicting intentions to consume
functional foods and supplements to offset memory loss using an adaptation of protection
motivation theory. Appetite 43(1): 55-64.

Crandall, R.-W. and J. D. Graham. 1984. Automobile Safety Regulation and Offsetting
Behaviour: Some New Empirical Estimates. American Economic Review 74(2): 328-
331.

Cranfield, J., S. Henson and O. Masakure. 2009. Factors Affecting the Extent to
Which Consumers Incorporate Functional Ingredients into Their Diets: A Two-Stage
Approach. InFERG Working Paper No. 13_DH.

Crawford, S.D., Couper, M.P.& Lamias, M.J..2001. Web Surveys: Perception of
burden. Social Science Computer Review 19: 146-162.

Deaton, A. and J. Muellbauer. 1980. Economics and consumer behaviour. Cambridge
University Press: New York.

Decima Research. 2006. Demand for Food Products Supporting Health and Wellness
2006. http://www4.agr.gc.ca/resources/prod/doc/misb/fb-
ba/nutra/deman/pdf/decima_2006_e.pdf (accessed March 10, 2009).

Dickie, M. and S. Gerking. 1997. Genetic Risk Factors and Offsetting Behaviour: The
Case of Skin Cancer. Journal of Risk and Uncertainty 15(1): 81-97.

Duffy, B., K. Smith, G Terhanian and J. Bremer. 2005. Comparing data from online
and face-to-face surveys. International Journal of Market Research 47(6): 615-639.

Ehmke, M.D., J.L. Lusk and W. Tyner. 2008. Measuring the relative importance of

preferences for country of origin in China, France, Niger and the United States.
Agricultural Economics 38(3): 277-285.

157


http://www4.agr.gc.ca/resources/prod/doc/misb/fb-

Evans, W.N. and J.D. Graham. 1991. Risk reduction or risk compensation? The case of
mandatory safety-belt use laws. Journal of Risk and Uncertainty 4(1): 61-73.

Fisher, R.J. 1993. Social Desirability Bias and the Validity of Indirect Questioning. The
Journal of Consumer Research 20(2): 303-315.

Garriguet, D. 2007. Canadians’ eating habits. Health Reports 18(2). Statistics Canada
Catalogue 82-003.

Glanz, K., F. Lewis and B. Rimer. 1997. Health Behavior and Health Education :
Theory, Research, and Practice. Second Edition. San Francisco: Jossey-Bass.

Greene, W.H. 1997. Econometric Analysis. Third Edition. New Jersey: Prentice Hall.

Grossman, M. 1972. On the Concept of Health Capital and the Demand for Health. The
Journal of Political Economy 80(2):223-255.

Hadley, S. 2006. Health Libraries Week 2005 — Evaluation using an online survey tool.
Health Information on the Internet 50(1): 9.

Hailu, G. A. Boecker, S. Henson and J. Cranfield. 2009. Consumer valuation of
functional foods and nutraceuticals in Canada. A conjoint study using probiotics.
Appetite 52(2): 257-265.

Hause, J.C. 2006. Offsetting behaviour and the benefits of safety regulation. Economic
Inquiry 44(4):689-698.

Health Canada. 1998. Nutraceuticals/Functional foods and health claims. Policy Paper.
Therapeutic Products Programme and the Food Directorate from the Health Protection
Branch. http://www.hc-sc.ge.ca/fn-an/alt_formats/hpfb-degpsa/pdf/label-etiquet/nutra-
funct_foods-nutra-fonct_aliment e.pdf (accessed April 4, 2008).

Health Canada. 2009a. Health Canada’s Action Plan in Response to Stakeholder
Feedback from Consultations on Modernizing Canada’s Framework for Health Claims on
Food. http://www.hc-sc.gc.ca/fn-an/pubs/label-etiquet/ _claims-reclam/2009-plan-action-
plan/index-eng.php (accessed October 17, 2009).

Health Canada. 2009b. Health Claims. http://www.hc-sc.gc.ca/fn-an/label-
etiquet/claims-reclam/index-eng.php (accessed October 17, 2009).

Heckman, J.J. (1976). The Common Structure of Statistical Models of Truncation,
Sample Selection and Limited Dependent Variables and a Simple Estimator for Such
Models. Annals of Economic and Social Measurement 5: 475-492.

Hensher, D.A., J.M. Rose and W.H. Greene. 2005. Applied Choice Analysis.
Cambridge: Cambridge University Press.

158


http://www.hc-sc.gc
http://www.hc-sc.gc.ca/fn-an/pubs/label-etiquet/_claims-reclam/2009-plan-action-
http://www.hc-sc.gc.ca/fh-an/label-

Henson, S., O. Masakure and J. Cranfield. 2008. The propensity for consumers to
offset health risks through the use of functional foods and nutraceuticals: The case of
lycopene. Food Quality and Preference 19(4): 395-406.

Herath, D., J. Cranfield and S. Henson. 2008. Who consumes functional foods and
nutraceuticals in Canada?: Results of cluster analysis of the 2006 survey of Canadians’
Demand for Food Products Supporting Health and Wellness. Appetite 51(2):256-265.

International Food Economy Research Group. 2008. “University of Guelph Food
Panel”. http://www.inferg.ca/foodpanel.shtml (accessed March 27, 2009).

Joksch, H. And H. Wuerdeman. 1972. Estimating the Effects of Crash Phase Injury
Countermeasures. Accident Analysis and Prevention 4:89-108.

Kahn, MLE. 1999. Diabetic Risk Taking: The Role of Information, Education, and
Medication. Journal of Risk and Uncertainty 18(2): 147-164.

Kaplowitz, M.D., T.D. Hadlock and R. Levine.2004. A Comparison of Web and Mail
Survey Response Rates. Public Opinion Quarterly 68(1): 94-101.

Kaye B.K. & Johnson T.J. 1999. Research Methodology: Taming the Cyber Frontier.
Social Science Computer Review 17: 323-337.

Kraft Canada. 2008. Kraft LiveActive. http://www.kraftcanada.com/kraftliveactive/en/
(accessed April 3, 2009).

Labreque, J., M. Doyon, F. Bellavance and J. Kolodinksy. 2006. Acceptance of
Functional Foods: A Comparison of French, American, and French Canadian Consumers.
Canadian Journal of Agricultural Economics 54(4): 647-661.

Larue, B. G.E. West, C. Gendron and R. Lambert. 2004. Consumer response to
functional foods produced by conventional, organic, or genetic manipulation.

Agribusiness 20(2): 155-166.

Lave, L. and W. Weber. 1970. A Benefit-Cost Analysis of Auto Safety Features.
Applied Economics 2(4): 213-275.

Louviere, J.J., D.A. Hensher and J.D. Swait. 2000. Stated Choice Methods.
Cambridge: Cambridge University Press.

Luckow, T. and C. Delahunty. 2004. Consumer acceptance of orange juice containing
functional ingredients. Food Research Interational 37(8): 805-814.

159


http://www.inferg.ca/foodpanel.shtml
http://www.kraftcanada.com/kraftliveactive/en/

Lusk, J.L. and F.B. Norwood. 2009 (in press). Bridging the gap between laboratory
experiments and naturally occurring markets: An inferred valuation method. Journal of
Environmental Economics and Management.

Lusk, J.L. and J.F. Shogren. 2007. Experimental Auctions: Methods and Applications
in Economic and Marketing Research. Cambridge: Cambridge University Press.

Malla, S., J.E. Hobbs and O. Perger. 2007. Valuing the Health Benefits of a Novel
Functional Food. Canadian Journal of Agricultural Economics 55(1): 115-136.

Mancino, L and F. Kuchler. 2009. Offsetting Behavior in Reducing High Cholesterol:
Substitution of Medication for Diet and Lifestyle Changes. Journal of Choice Modelling
2(1): 51-64.

Maynard, L.J. and S.T. Franklin. 2003. Functional foods as a value-added strategy:
The commercial potential of “cancer-fighting” dairy products. Review of Agricultural
Economics 25(2): 316-331.

National Heart Lung and Blood Institute. N.d. “Who Is At Risk for High Blood
Pressure?”. http://www.nhlbi.nih.gov/health/dci/Diseases/Hbp/HBP_WholsAtRisk.html
(accessed April 27, 2009).

Novshek, W. 1993. Mathematics for Economists. Academic Press, Inc.: San Diego.

Ontario Ministry of Health and Long-Term Care. 2007. Preventing and Managing
Chronic Disease: Ontario’s Framework.

http://www health.gov.on.ca/english/providers/program/cdpm/pdf/framework _full.pdf
(accessed August 25, 2009).

Peltzman, S. 1975. The Effects of Automobile Safety Regulation. Journal of Political
Economy 83(4):677-725.

Peltzman, S. 1987. The Health Effects of Mandatory Prescriptions. Journal of Law and
Economics 30(2): 207-238.

Peng, Y, G.E. West and C. Wang. 2006. Consumer Attitudes and Acceptance of CLA-
Enriched Dairy Products. Canadian Journal of Agricultural Economics 54(4): 663-684.

Perloff, J.M. 2004. Microeconomics. Third Edition. Pearson Addison Wesley: United
States of America.

Peterson, S., G. Hoffer and E. Millner. 1995. Are Drivers of Air-Bag Equipped Cars

More Aggressive? A Test of the Offsetting Behaviour Hypothesis. Journal of Law and
Economics 38(2): 251-264.

160


http://www.iililbi.nih.eov/health/dci/Diseases/Hbp/HBP_WholsAtRisk.html
http://www.health.gov.on.ca/english/providers/program/cdpm/pdf/framework

Poitras, M. And D. Sutter. 2002. Policy Ineffectiveness or Offsetting Behaviour? An
Analysis of Vehicle Safety Inspections. Southern Economic Journal 68(4): 922-934.

Provencher, V., J. Polivy and C.P. Herman. 2009. Perceived healthiness of food: If it’s
healthy, you can eat more! Appetite 52(2): 340-344.

Public Health Agency of Canada. 2002. “Economic Burden of Illness in Canada,
1998”. http://www.phac-aspc.gc.ca/publicat/ebic-femc98/ (accessed January 19, 2009).

Public Health Agency of Canada. 2006. Centre for Chronic Disease Prevention and
Control. http://www.phac-aspc.gc.ca/ccdpc-cpeme/index_e.html (accessed May 21,
2009).

Public Health Agency of Canada. 2008. “Minimizing the Risks of Cardiovascular
Disease”. http://www.phac-aspc.ge.ca/cd-mc/cvd-mev/risk-risques-eng.php (accessed
January 20, 2009).

Public Health Agency of Canada. 2009. What can happen if I have uncontrolled high
blood pressure and what can I do to lower it? http://www.phac-aspc.gc.ca/cd-mc/cvd-
mcv/hbp-ha_02-eng.php (accessed March 10, 2009).

Rosen, H.S., B. Dahlby, R.S. Smith and P. Boothe. 2003. Public Finance in Canada.
Second Canadian Edition. McGraw Hill Ryerson Limited: Canada.

Schaefer, D.R. and D.A. Dillman. 1998. Development of a Standard E-Mail
Methodology: Results of an Experiment. Public Opinion Quarterly 62(3): 378-397.

Sen, A. 2001. An Empirical Test of the Offset Hypothesis. The Journal of Law and
Economics 44 (2): 481-510.

Sheehan, K.B.2001. E-mail survey response rates: A review. Journal of Computer-
Mediated Communication 6(2).

Sorenson, D and J. Bogue. 2005. A conjoint-based approach to concept optimization:
probiotic beverages. British Food Journal 107(11): 870-883.

Statistics Canada. 2007. “Sodium consumption at all ages: Findings”.
http://www.statcan.gc.ca/pub/82-003-x/2006004/article/sodium/4148995-eng.htm
(accessed March 27, 2009)

Statistics Canada. 2008a. “Health Indicators: Data tables and maps, High blood
pressure”. http://www.statcan.gc.ca/pub/82-221-x/2008001/structure/hs-
es/conditions/5202165-eng.htm (accessed April 2, 2009)

161


http://www.phac-aspc.gc.ca/publicat/ebic-femc98/
http://www.phac-aspc.gc.ca/ccdpc-cpcmc/index
http://www.phac-aspc.gc.ca/cd-mc/cvd-
http://w%5ew.statcan.gc.ca/pub/82-003-x/2006004/article/sodium//4148995-eng.htm
http://www.statcan.gc.ca/pub/82-221-x/2008001/structure/hs-

Statistics Canada. 2008b. “Leading Causes of Death in Canada”.
http://www.statcan.ge.ca/bsolc/ole-cel/ole-cel?catno=84-215-x&lang=eng (accessed
January 19, 2009).

Statistics Canada. 2008¢. 2006 Community Profiles: Census year 2006. Catalogue no.
92-591-XWE. Release July 24, 2008. http://www.statcan.gc.ca/bsolc/olc-cel/ole-
cel?catno=92-591-X WE&lang=eng (accessed June 30, 2009).

Statistics Canada. 2009a. Canadian Internet Use Survey, Internet use, by location of
access. CANSIM Tables 358-0124 and 358-1025.

Statistics Canada. 2009b. Earnings, average hourly for hourly paid employees, by
province and territory. http://www40.statcan.gc.ca/101/cst01/labr80-eng.htm (accessed
August 13, 2009).

Statistics Canada. 2009¢. Leading causes of death in Canada, 2005.
http://www.statcan.gc.ca/pub/84-215-x/84-215-x2009000-eng.htm (Accessed May 25,
2009).

Statistics Canada. 2009d. Survey of Labour Income and Dynamics, Average total
income, by economic family type, 2007 constant dollars, annual. CANSIM Table 202-
3403.

U.S. National Highway Traffic Safety Administration. 1968. Second Annual Report
on the Administration of the National Traffic and Motor Vehicle Safety Act. Washington.

Urala, N. and L. Lahteenmaki. 2003. Reasons behind consumers’ functional food
choices. Nutrition and Food Science 33(4): 148-158.

Van de Ven, W. P.M.M. and B. ML.S. Van Praag. 1981. The Demand for Deductibles
in Private Health Insurance: A probit model with sample selection. Journal of
Econometrics 17(2): 229-252.

Van Kleef, E., H.C.M van Trijp and P. Luning. 2005. Functional foods: health claim-
food product compatibility and the impact of health claim framing on consumer

evaluation. Appetite 44(3): 299-308.

Varian, H.R. 1992. Microeconomic Analysis. Third Edition. WW Norton and Company:
New York.

Verbeke, W. 2005. Consumer acceptance of functional foods: socio-demographic,
cognitive and attitudinal determinants. Food Quality and Preference 16(1): 45-57.

Verbeke, W. 2006. Functional foods: Consumer willingness to compromise on taste for
health? Food Quality and Preference 17(1-2):126-131.

162


http://www.statcan,gc.ca//bsolc/olc-cel/ole-cel?catno=84-215-x&lang=eng
http://www.statcan.gcxafosolc/olc-cel/olc-
http://www40.statcan.gc.ca/101/cst01/labr80-eng.htm
http://www.statcan.gc.ca/pub/84-2

Viscusi, W.K. 1979. The impact of occupational safety and health regulation. The Bell
Journal of Economics 10(1): 117-140.

Viscusi, W. K. 1984. The Lulling Effect: The Impact of Child-Resistant Packaging on
Aspirin and Analgesic Ingestions. American Economic Review 74(2): 324-327.

Viscusi, W.K. and G.O. Cavallo. 1994.The Effect of Product Safety Regulation on
Safety Precaution. Risk Analysis 14(6): 917-930.

Wansink, B. and P. Chandon. 2006. Can “Low-Fat” Nutrition Labels Lead to Obesity?
Journal of Marketing Research 43(4): 605-617.

West, G.E., C. Gendron, B. Larue and R. Lambert. 2002. Consumers’ Valuation of
Functional Properties of Foods: Results from a Canada-wide Survey. Canadian Journal of
Agricultural Economics 50(4): 541-558.

West, G.E. and B. Larue. 2004. Profiling Consumer Trend-Setters in the Canadian
Healthy Foods Market. Current Agriculture, Food, and Resource Issues, 5:65-82.

World Health Organization. 2005. Preventing Chronis Diseases: A Vital Investment.
http://www.who.int/chp/chronic_disease_report/en/ (accessed August 25, 2009).

Wright, K.B. Researching Internet-based populations: Advantages and disadvantages of
online survey research, online questionnaire authoring software packages, and web

survey services. Journal of Computer-Mediated Communication 10(3).

Yun, J.M. 2002. Offsetting Behaviour Effects of the Corporate Average Fuel Economy
Standards. Economic Inquiry 40(2): 260-270.

163


http://www.who.int/chp/chronic_disease_report/en/

APPENDICES

APPENDIX A - Experiment One Effectiveness Treatments

In the experimental design for the first experiment, there are three effectiveness levels:
low, medium and high. To develop the three effectiveness treatments, an Internet search
was performed of the effectiveness statements of current products (medications,
supplements and functional foods) available to lower the risk of developing high blood
pressure for those with normal blood pressure and to reduce blood pressure in those who
already have hypertension. The products, manufacturers and effectiveness claims are
listed in Table 2. The three effectiveness treatments were developed based on the

effectiveness claims on pre-existing products and are presented in Table 1.

Table 1: Effectiveness Treatments

Treatment Effectiveness Statement

Low The product is effective at reducing the risk of hypertension

Medium Evidence gained from a clinical trial indicated that product is effective
at reducing the risk of hypertension

High Scientific evidence obtained from several clinical trials involving
thousands of participants clearly indicated that product is very
effective at reducing the risk of hypertension

Table 2: Effectiveness Statements of Current Products Available to Control

Hypertension
Product Manufacturer | Effectiveness Statements
Adalat® Bayer e How effective is Adalat® in lowering blood pressure?

e Adalat® has the advantage of being a well-
established drug. Scientific evidence gained
from clinical trials involving thousands of
patients clearly indicates that Adalat® is
very effective at lowering elevated blood
pressure without compromising patient
safety.

e http://www.adalat.com/scripts/pages/en/patients-
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home/my-adalat/efficacy/index.php

Valio Evolus
® Double
Effect
products

Valio
(Finland)

The impact of Valio Evolus® Double Effect products
depends on the individual. Clinical studies indicate
that the effect of Valio Evolus® on systolic blood
pressure is on average -4 mmHg and on diastolic
pressure -2 mmHg compared to the control group.
The effect of peptides on blood pressure has been
shown in five clinical studies conducted by Valio in
co-operation with universities and independent health
care organisations. In double-blind placebo-
controlled studies, test subjects consumed either milk
drink containing peptides or a placebo. All the
studies show that the people who consumed milk
drink containing peptides benefited from a
greater reduction in blood pressure than those in
the control group.
http://www.valio.fi/portal/page/portal/valiocom/Com
pany_information/Products_International Sales/funct
ional_products18102006164724/valio_evolus_double

effect_products05092008150615/questions_and_ans
wers05092008153759

PeptACE
Peptides

Natural
Factors

A group of small peptides (proteins) from the bonito
fish, a member of the tuna family are used to create
Natural Factors PeptACE. This product lowers blood
pressure by inhibiting an enzyme known as ACE
(angiotensin converting enzyme). This enzyme
causes a reaction that increases both the volume of
blood flowing through arteries and the degree of
constriction of the blood vessels — like pinching off
a garden hose while turning up the flow of water full
blast! By inhibiting the action of this enzyme,
PeptACE helps relax arterial walls and reduce fluid
volume, effectively lowering blood pressure.
http://www.naturalfactors.com/search.asp?mode=cat
&cat=66

Diovan

Novartis

Diovan starts lowering your blood pressure the
first day you take it. Just one pill lowers your blood
pressure for a full 24 hours.
http://www.diovan.com/info/about/about_diovan.jsp

EXFORGE

Novartis

In recent studies, EXFORGE was proven to be more
effective in lowering high blood pressure than either
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of its components alone. * In adults 18 years of age
or older, EXFORGE was proven to significantly
lower high blood pressure regardless of age or
gender.
http://www.exforge.com/info/about/about-exforge.jsp
EXFORGE has been shown to achieve significant
blood pressure lowering results in as soon as two
weeks.
(http://www.exforge.com/info/answers/exforge-
qa.jsp)

Tekturna

Novartis

Tekturna works well in helping lower your blood
pressure closer to 120/80 mm Hg, a normal blood
pressure for most healthy adults.
(http://www.tekturna.com/info/about/high_blood pre
ssure_treatment.jsp)

NORVASC

Pfizer

NORVASC® (amlodipine besylate) helps control
high blood pressure for a full 24 hours...NORVASC
has been shown to work for many types of patients. It
even works for patients with mild, moderate, or
severe levels of high blood pressure.
(http://www.norvasc.com/high-blood-pressure-
medicine/about-norvasc.asp)

COZAAR

Merck

Studies have shown that COZAAR is a proven
medicine with multiple benefits. Like a multipurpose
tool for your health, COZAAR can:
e Lower your high BP
1. If you have high BP, COZAAR can
help relax your blood vessels and
lower your BP.
http://www.cozaar.con/losartan_potassium/cozaar/co
nsumer/benefits/index.jsp

AVAPRO/A
VALIDE

Bristol-Myers
Squib

Both AVAPRO and AVALIDE provide prompt BP
lowering at

2 weeks

AVALIDE: INCLUSIVE trial demonstrated
powerful BP reduction in patients with systolic
blood pressure (SBP) uncontrolled on monotherapy
AVAPRO: Powerful SBP and diastolic blood
pressure (DBP) reductions comparable to one of the
most widely prescribed antihypertensive agents,
amlodipine, at starting doses

The efficacy of AVAPRO has been established by
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7 major placebo-controlled trials in 1,915 patients
with baseline diastolic blood pressure (DBP) of 95 to
110 mm Hg.

AVALIDE was shown to produce powerful BP
reduction within 2 weeks.

AVALIDE: More power for more patients than ever
before across all stages of hypertension, Rapid (Week
1) and powerful (Week 7) BP reductions to help
patients reach JNC 7 BP goal of <140/90 mm Hg¥
http://www.avapro-
avalide.com/powerful_bp_efficacy.aspx
http://www.avapro-

avalide.com/bp_efficacy/prompt and powerful bp 1
owering.aspx

http://www.avapro-

avalide.com/bp _efficacy/when added efficacv is ne
eded.aspx

http://www.avapro-

avalide.comv/bp_efficacy/all stages of hypertensive

risk.aspx

Ameal bp®

Calpis

Ameal bp ® is a clinically proven lactotripeptides
supplement that — with a healthy diet and exercise
program — can help you maintain healthy blood
pressure levels, naturally.
http://www.amealbp.com/

AmealPeptide® is the proprietary name for the two
lactotripeptides Valyl-Prolyl-Proline (VPP) and
Isoleucyl-Prolyl-Proline (IPP). Clinical studies have
shown that it requires the combination of both VPP
and IPP to produce optimal benefits for your blood
pressure.

ameal bp™ is a dietary supplement that contains the
naturally derived, active ingredient AmealPeptide®.
It has been clinically shown to help promote
healthier blood pressure levels without the side
effects of prescription drugs.* After three to four
weeks of taking ameal bp™, you should start to see
changes in your blood pressure. Clinical tests have
shown a significant lowering of both systolic and
diastolic blood pressure when 5.1 mg of
AmealPeptide® is taken on a daily basis.
http://www.amealbp.com/images/stories/pdfs/consum
er brochure.pdf

AmealPeptid
e

Calpis

While it's not a medicine, AmealPeptide® is

_clinically proven to be effective. It's also safe for
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people with lactose intolerance and dairy allergies.
http://www.amealpeptide.com/consumers/index.html

Kaiku Vita

Kaiku (Spain)

Tomando una botellita de Vita de Kaiku al dia podras
comprobar sus efectos en un periodo de entre 5y 7
semanas. (Drinking a bottle of Vita de Kaiku every
day will allow you to see its effects within 5 to 7
weeks)

Para mantener un correcto estado de la tension
arterial se recomienda consumir el producto dentro de
un estilo de vida saludable. Tomando la dosis diaria
recomendada de Vita de Kaiku (1 botellita), podras
ver tu presion arterial reducida en el plazode 5a 7
semanas. (To maintain a normal level of blood
pressure it is recommended to consume the product
within a healthy lifestyle. Taking the daily
recommended doses of Vita de Kaiku (one bottle)
will allow you to reduce your blood pressure in 5 to 7
weeks)

http://www kaikuvita.com/
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APPENDIX B — Experiment One Survey
NEEDS LOGO AT THE TOP
Guelph Food Panel
Consumer Acceptance of Food Products that Reduce the Risk of Hypertension

Researchers in the International Food Economy Research Group at the University of
Guelph are using the Guelph Food Panel to undertake a study of consumer perceptions of
and attitudes towards various food issues. As a member of the Guelph Food Panel, we
would like to ask you to complete the survey that follows. The survey will take around 15
minutes to complete.

You are free to participate or not in this survey and, should you choose not to participate,
you can withdraw from the survey at any time. As well, you are free to skip any question
you would prefer not to answer. By completing and submitting the survey, you provide
consent to participate in the study. Further information on your consent to participate can
be reviewed by clicking here <LINK TO ETHICS HERE>.

Results of this survey will be used for a Master of Science thesis currently being
undertaken at the University of Guelph. For the purposes of the Master’s thesis, we need
to update our records so you may notice that some of the questions in this survey were
asked in last year’s surveys.

1. In the past year have you, a member of your family, or a close friend been diagnosed
with any of the following conditions? (Check all that apply)

Your “ O 0 i
self g O O O O O 0

Mem O O a
ber

of O O 0O O O O O
famil

Close 0O O O
frien ] O O O O O O
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None O O g
/don’
t

know

In this study we are looking at concerns related to a number of diseases, with a focus on
hypertension, commonly called high blood pressure.

2. In the past year, have you been diagnosed with high blood pressure? (Check one)

O  Yes (proceed to question 4)
O  No (proceed to question 3)

3. Were you diagnosed with high blood pressure previous to the past year? (Check
one)

O  Yes (proceed to question 4)
0  No (proceed to question 6)

4. Do you currently have high blood pressure? (Check one)

0O Yes
O No

5. Did/do you use prescription drugs to treat your blood pressure? (Check one)

O Yes
O No

6. How effective do you consider prescription drugs to be in treating high blood
pressure? (Check one)

Extremely Effective < » Not at all
Effective
7 6 5 4 3 2 1
0 il g U B g a

7. In the past year did you do any of the following to reduce the risk of developing
high blood pressure and/or manage your high blood pressure? (Check all that

apply)

0  Limit consumption of alcohol
0  Engage in regular physical activity
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Reduce stress

Quit smoking

Quit the use of products containing nicotine

Reduce exposure to second-hand smoke

Lose weight

Consume the daily recommended intake-of fruits and
vegetables

O  Consume the daily recommended intake of whole grains
and cereals

Avoid foods containing high levels of salt

Limit the amount of salt added while cooking

Limit the amount of salt added at the table

Buy and eat processed foods with low salt or sodium labels
Limit consumption of foods containing high levels of
saturated fat

Avoid foods containing trans fat

O  Did not do anything

Ooooooo

Oogoood

8. Using the following scale, please indicate how effective you consider each of the
following in reducing the risk of developing high blood pressure and/or managing
high blood pressure? (Check one per line)

Extremely » Notatall
Effective effective
7 6 5 4 3 2 1

Limiting consumption of O O O O O a 0
alcohol
Engaging in regular O 0 0 a O O O
physical activity
Reducing stress O O O d d a d
Quitting smoking O 0 O a 0 ad ad
Quitting the use of products 0 0 0 O O 0 0
containing nicotine
Reducing exposure to ] 0 0 O O O 0
second-hand smoke
Losing weight 0 O O O O O a
Consuming the daily O O O O O ad ad
recommended intake of
fruits and vegetables
Consuming the daily 0 a ] O 0 O O
recommend intake of whole
grains and cereals
Avoiding foods containing 0 O O 0 O O O
high levels of salt
Limiting the amount of salt O 0 a 0 O 1] 0
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added while cooking

Limiting the amount of salt O 0 0 O O O O
added in at the table
Buying and eating d a O g ad g a

processed foods with low
salt or sodium labels

Limiting consumption of O O O O 0 0 0O
foods containing high levels
of saturated fat

Avoiding foods containing O O O O O a a
trans fat

9. In the past year, was anyone in your family diagnosed with high blood pressure?
(Check one)

O Yes
O No
0O Don’t know

10. In the past year, were any of your close friends diagnosed with high blood
pressure? (Check one)

0O Yes
O No
0O Don’t know

11. Does your family have a history of high blood pressure? (Check one)

0O Yes
[ No
0 Don’t know

12. The statements below will enable us to better understand how you feel about high
blood pressure. For each statement, please indicate the extent to which you agree
or disagree with the statement using the following scale. (Check one per line)

Completely o Completely
Agree ) " Disagree
7 6 5 4 3 2 1

Having high blood pressure O a O 0 O 0 0
significantly alters your
way of life |
High blood pressure is 0 0 0 0 O 0 0
usually a severe condition
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High blood pressure is O a ] 0 0 a 0
unlikely to have a
significant impact on your
health

13.

14.

People in my age group are O a O O O a O
vulnerable to high blood
pressure

It is unusual for someone O O O O O 0 O
my age to have high blood
pressure

Once you have been 0 a 0 0 O O a
diagnosed with high blood
pressure there is nothing
you can do about it

High blood pressure is O 0 O 0 0 O 0
inevitable as one gets older
There is little you can do to O 0 O a O ad g

reduce the risk of suffering
from high blood pressure

There are effective ways to O a O O O ad a
treat high blood pressure
when it has developed

The statements below will enable us to better understand how you feel about the
risk of developing high blood pressure. Please consider each and indicate where
you would place yourself on the following scale. (Check one per line)

Extremely . Extremely
High ) " Low
7 6 5 4 3 2 | 1

Compared to the average O O a ] O a 0
person, my risk of
developing high blood
pressure is...
I believe that the likelihood 0 0 a O 0 0 O
that I will have high blood
pressure in the future is. ..

Using the following scale, please tell us how important each of the following is to

you personally. (Check one per line)
Extremely < » Extremely
Important Unimportant
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7 6 5 4 3 2 1
Being vulnerable to high O O O O O 0 d
blood pressure
Being in a high risk group O O O | a O O
for high blood pressure
Being unlikely to develop O O O O O ] O
high blood pressure

15. Do you ever consume cheddar cheese? (Check one)

O  Yes (proceed to question 17)
O  No (proceed to question 23)

16. Over the past two years, have you increased, decreased, or maintained how
frequently you consume cheddar cheese? (Check one)

O Increased
0O Decreased
O Maintained

According to the Heart and Stroke Foundation of Canada, there are lots of things that you
can do to keep your blood pressure in a healthy range. Some of the choices they
recommend include being smoke-free, limiting alcohol intake to 1 or 2 drinks per day,
finding healthy ways to manage your stress, participating in regular physical activity and
following a diet that is rich in fruits, vegetables and whole grains while low in salt,
saturated fat and trans fats.

In this section of the survey we are going to ask you about a food product developed to
reduce the risk of hypertension.

<Nothing/ Hypertension, or high blood pressure, is the number one risk factor for
death in North America. According to the Public Health Agency of Canada, high blood
pressure is one of the most important risk factors for heart disease, is one of the top risk
factors for stroke, the number one reason for Canadians to visit a doctor, and the top
diagnosis for which medication is prescribed. Uncontrolled blood pressure can lead to
artery damage and hardening of the arteries which can cause heart disease and heart
attacks, strokes, kidney failure, loss of eye sight, reduced blood supply to the brain, and
aneurysms.>

17. Suppose the grocery store where you and your family shop most frequently begins
to sell a specialty cheddar cheese developed to reduce the risk of developing high
blood pressure or hypertension. The new cheddar cheese is identical in
appearance to conventional cheddar cheese (i.e. one that does not work to affect
high blood pressure), contains no artificial ingredients and tastes no different than
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conventional cheddar cheese. The new cheddar cheese bears the following label <
This product is effective at reducing the risk of developing hypertension/
Evidence gained from a clinical trial indicated that this product is effective at
reducing the risk of developing hypertension/ Scientific evidence obtained
from several clinical trials involving thousands of participants clearly
indicated that this product is very effective at reducing the risk of developing
hypertension>. The new cheddar cheese costs <$5.59/ $5.99/ $6.49> for a 300g
package while the average price of a 300g package of conventional cheddar
cheese is $5.09. Would you purchase and consume the cheddar cheese developed
to reduce the risk of hypertension? (Check one)

O  Yes (proceed to question 18)
0  No (proceed to question 19)
O Don’t know (proceed to question 20)

18. In order to interpret your response correctly, please briefly give your reasoning
behind why you answered “Yes” to the last question? (proceed to question 21)

19. In order to interpret your response correctly, please briefly give your reasoning
behind why you answered “No” to the last question? (proceed to question 23)

20. In order to interpret your response correctly, please briefly give your reasoning
behind why you answered “Don’t know” to the last question? (proceed to
question 23)
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21. How often do you think you would consume the cheddar cheese developed to
reduce the risk of hypertension? (Check one)

More than five times per week
Four to five times per week
Two or three times per week
Once a week

A few times per month

Rarely

oOooogoogoo

22. Do you think that your total consumption of cheddar cheese (i.e. conventional
cheddar cheese plus cheddar cheese developed to reduce the risk of hypertension)
would increase, decrease, or stay the same? (Check one)

O Increase
O Decrease
O  Stay the same

Finally, we would like to update some information about you that we gathered in one of
last year’s surveys. This information is only to help us interpret the results across the

people we interview and will be kept strictly confidential.

23. To which of these age groups do you belong? (Check one)

20-29 30-39 40-49 50-59 60-69

u d d d u

24. In the past year, have you updated your level of education? (Check one)

O  Yes (proceed to question 25)
O  No (proceed to question 26)

25. What is the highest level of education you have completed? (Check one)

Less than High school | Trades College University
high school certificate or
diploma
g O 0 ] a

We recognize that your decision to purchase and consume a product that reduces the risk
of developing high blood pressure may reflect its price and affordability. In order to
understand the results from the survey, we need some indication of your annual
household income. We understand that some people are not comfortable providing this
information, but as always, you can be assured that all information is confidential and is
never associated with you as a named individual, even within the research team.
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You may recall that we asked you about your annual household income in one of last
year’s surveys. We are asking questions about household income again here to get a
better understanding of how your household income may have changed from the last time
we asked.

26. Would you please tell us what your total household income was in 2008? (Check
one)

Under $19,999
$20,000 - $24,999
$25,000 - $34,999
$35,000 - $44,999
$45,000 - $54,999
$55,000 - $64,999
$65,000 - $74,999
$75,000 - $89,999
$90,000 - $120,000
More than $120,000

OooooOoOooooOoo

27. In 2008, did you earn an hourly wage (as opposed to an annual income)? (Check
one)

O  Yes (proceed to question 28)
O  No (proceed to question 29)

28. Would you please tell us what your hourly wage was in 20087 (Check one)

Under $10
$10-$14.99
$15-$19.99
$20-$24.99
$25-829.99
Over $30

Ooooog

29. In 2008, did another adult in your household earn an hourly wage (as opposed to
an annual income)? (Check one)

O  Yes (proceed to question 30)
O  No (proceed to question 31)

30. Would you please tell us the average hourly wage earned by other adults in your
household in 2008? (Check one)

O  Under $10
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$10-$14.99
$15-$19.99
$20-$24.99
$25-$29.99
Over $30

Don’t know

OooOooooQg

31. If you have any additional comments, please feel free to write them below. (Write
verbatim)

Your participation is very important and much appreciated. Thank you very much for
your time!
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APPENDIX C - Experiment Two Survey
NEEDS LOGO AT THE TOP
Guelph Food Panel
Consumer Acceptance of Food Products that Reduce the Risk of Hypertension

Researchers in the International Food Economy Research Group at the University of
Guelph are using the Guelph Food Panel to undertake a study of consumer perceptions of
and attitudes towards various food issues. As a member of the Guelph Food Panel, we
would like to ask you to complete the survey that follows. The survey will take around 15
minutes to complete.

You are free to participate or not in this survey and, should you choose not to participate,
you can withdraw from the survey at any time. As well, you are free to skip any question
you would prefer not to answer. By completing and submitting the survey, you provide
consent to participate in the study. Further information on your consent to participate can
be reviewed by clicking here <LINK TO ETHICS HERE>.

Results of this survey will be used for a Master of Science thesis currently being
undertaken at the University of Guelph. For the purposes of the Master’s thesis, we need
to update our records so you may notice that some of the questions in this survey were
asked in last year’s surveys.

1. In the past year have you, a member of your family, or a close friend been
diagnosed with any of the following conditions? (Check all that apply)

Yours : i | 0 O O
elf O O O O | O il

Mem O O a
ber of
famil

Close O | O
friend

None/ O O O
don’t
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[know | | 1] 1 | |

In this study we are looking at concerns related to a number of diseases, with a focus on
hypertension, commonly called high blood pressure.

2. In the past year, have you been diagnosed with high blood pressure? (Check one)

O  Yes (proceed to question 4)
0  No (proceed to question 3)

3. Were you diagnosed with high blood pressure previous to the past year? (Check
one)

O
O

Yes (proceed to question 4)

No (proceed to question 6)

4. Do you currently have high blood pressure? (Check one)

O Yes
O No
5. Did/do you use prescription drugs to treat your blood pressure? (Check one)
O Yes
O No

How effective do you consider prescription drugs to be in treating high blood
pressure? (Check one)

Extremely Effective < » Not at all effective
7 6 5 4 3 2 1
O O 0 0 0 0 0

7. In the past year did you do any of the following to reduce the risk of developing
high blood pressure and/or manage your high blood pressure? (Check all that

apply)

OoooooOono

Limit consumption of alcohol

Engage in regular physical activity

Reduce stress

Quit smoking

Quit the use of products containing nicotine
Reduce exposure to second-hand smoke
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O  Lose weight
0O  Consume the daily recommended intake of fruits and

vegetables

O  Consume the daily recommend intake of whole grains and
cereals

O  Avoid foods containing high levels of salt

0  Limit the amount of salt added while cooking

O  Limit the amount of salt added at the table

0O  Buy and eat processed foods with low salt or sodium labels
0O  Limit consumption of foods containing high levels of

saturated fat
Avoid foods containing trans fat
O  Did not do anything

O

8. Using the following scale, please indicate how effective you consider each of the
following in reducing the risk of developing high blood pressure and/or managing
high blood pressure? (Check one per line)

Extremely » Notatall
Effective effective
7 6 5 4 3 2 1

Limiting consumption of O a O O a O O
alcohol
Engaging in regular a 0 a O O a ad
physical activity
Reducing stress 0 0 0 0 O O 0
Quitting smoking O O 0 O O O O
Quitting the use of products O O O O O O a
containing nicotine
Reducing exposure to O O O O O a a
second-hand smoke
Losing weight O 0 0 O 0 0 0
Consuming the daily O 0 O 0 O O O

recommended intake of
fruits and vegetables

Consuming the daily 0 ] 00 O a O O
recommend intake of whole
grains and cereals

Avoiding foods containing O O O O 0 0 O
high levels of salt

Limiting the amount of salt 0 0 0 0 a O O
added while cooking |
Limiting the amount of salt 0 0 0 O a O O
added in at the table

Buying and eating O d0 O O 0 0 O
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processed foods with low
salt or sodium labels

Limiting consumption of O a O d ad O O
foods containing high levels
of saturated fat

Avoiding foods containing 0 0 O a O 0 O
trans fat

9. In the past year, was anyone in your family diagnosed with high blood pressure?
(Check one)

O Yes
O No
O Don’t know

10. In the past year, were any of your close friends diagnosed with high blood
pressure? (Check one)

O Yes
O No
O Don’t know

11. Does your family have a history of high blood pressure? (Check one)

O Yes
O No
O Don’t know

12. The statements below will enable us to better understand how you feel about high
blood pressure. For each statement, please indicate the extent to which you agree
or disagree with the statement using the following scale. (Check one per line)

Completely __, Completely
Agree Disagree
7 6 5 4 3 2 1
Having high blood pressure d 0 a O ad ad 0
significantly alters your
way of life
High blood pressure is ] a 0 O ] 0 0
usually a severe condition
High blood pressure is 0 ] O O 0 O O
unlikely to have a
significant impact on your
health
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13.

14.

People in my age group are
vulnerable to high blood
pressure

It 1s unusual for someone
my age to have high blood
pressure

Once you have been
diagnosed with high blood
pressure there is nothing
you can do about it

High blood pressure is
inevitable as one gets older

There is little you can do to
reduce the risk of suffering
from high blood pressure

There are effective ways to
treat high blood pressure
when it has developed

The statements below will enable us to better understand how you feel about the
risk of developing high blood pressure. Please consider each and indicate where

you would place yourself on the following scale. (Check one per line)

Extremely . Extremely
High " Low
7 6 5 4 3 2 1

Compared to the average 0 a a O O a 0
person, my risk of
developing high blood
pressure is...
I believe that the likelihood 0 0 0 0 0 O 0
that I will have high blood
pressure in the future is...

Using the following scale, please tell us how important each of the following is to
you personally. (Check one per line)

Extremely » Extremely
Important Unimportant
7 6 5 4 3 2 1
Being vulnerable to high O O D O O O O
blood pressure
Being in a high risk group O O 0 O O O O
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for high blood pressure

Being unlikely to develop O O g a O O
high blood pressure

According to the Heart and Stroke Foundation of Canada, there are lots of things that you
can do to keep your blood pressure in a healthy range. Some of the choices they
recommend to keep a healthy blood pressure level include being smoke-free, limiting
alcohol intake to 1 or 2 drinks per day, finding healthy ways to manage your stress,
participating in regular physical activity and following a diet that is rich in fruits,
vegetables and whole grains while low in salt, saturated fat and trans fats.

In this section we are going to ask you about a food product developed to reduce the risk
of developing hypertension.

<Michael/Michelle> is 50 years old and weighs about the ideal weight based on age and
height. <Michael/Michelle> recently became concerned about <his/her> blood pressure
after a family member was diagnosed with high blood pressure. Although
<Michael/Michelle> has not been diagnosed with high blood pressure, <he/she> spoke
with <his/her> doctor about what <he/she> could do to reduce <his/her> risk.
<Michael/Michelle> decided to minimise <his/her> salt intake by avoiding foods
containing high levels of salt and limiting the amount of salt added in cooking or at the
table. Recently, <Michael/Michelle> was at the grocery store where <he/she> most often
shops and saw a cheddar cheese developed to reduce the risk of developing high blood
pressure. The new cheddar cheese is identical in appearance to conventional cheddar
cheese (i.e. one that does not work to affect high blood pressure) and contains no
artificial ingredients. <Michael/Michelle> likes cheddar cheese and is interested in
consuming the new cheddar cheese instead of minimising <his/her> salt intake to reduce
<his/her> risk of developing high blood pressure. The new cheddar cheese costs

<$5.59/$5.99/$6.49> for a 300g package which is <less than the weekly cost of/the
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same weekly cost as/more than weekly the cost of> changes <Michael/Michelle>
made to <his/her> diet to minimise <his/her> salt intake. <Michael/Michelle> sampled
the product and found it <less satisfying than/as satisfying as/more satisfying than>
the conventional cheese <he/she> regularly consumes, <Michael/Michelle> spoke
to<his/her> doctor who told <him/her> that the new cheddar cheese when consumed
<instead of/ in addition to> minimising salt intake is <as effective as/more effective
than> simply limiting <his/her> salt intake.

15. Should <Michael/Michelle> purchase and regularly consume the cheddar cheese

developed to reduce the risk of developing hypertension? (Check one)

O  Yes (proceed to question 16)
O  No (proceed to question 17)
O  Don’t know (proceed to question 18)

16. In order to interpret your responses correctly, please briefly give your reasoning
behind why you answered “Yes” to the last question? (proceed to question 19)

17. In order to interpret your responses correctly, please briefly give your reasoning
behind why you answered “No” to the last question? (proceed to question 27)

18. In order to interpret your responses correctly, please briefly give your reasoning
behind why you answered “Don’t know” to the last question? (proceed to
question 27)
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19. Will <Michael/Michelle> continue to minimise <his/her> salt intake?

O  Yes (proceed to question 20)
O  No (proceed to question 21)

20. In order to interpret your responses correctly, please briefly give your reasoning
behind why you answered “Yes” to the last question? (proceed to question 22)

21. In order to interpret your responses correctly, please briefly give your reasoning
behind why you answered “No” to the last question? (proceed to question 22)

Finally, we would like to update some information about you that we gathered in one of
last year’s surveys. This information is only to help us interpret the results across the
people we interview and will be kept strictly confidential.

22. To which of these age groups do you belong? (Check one)

20-29 30-39 40-49 50-59 60-69

u a U u O

23. In the past year, have you updated your level of education? (Check one)

O  Yes (proceed to question 24)
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0O  No (proceed to question 25)

24. What is the highest level of education you have completed? (Check one)

Less than High school | Trades College University
high school certificate or
diploma
] 0 0 ] 0

We recognize that your decision to purchase and consume a product that reduces the risk
of developing high blood pressure may reflect its price and affordability. In order to
understand the results from the survey, we need some indication of your annual
household income. We understand that some people are not comfortable providing this
information, but as always, you can be assured that all information is confidential and is
never associated with you as a named individual, even within the research team.

You may recall that we asked you about your annual household income in one of last
year’s surveys. We are asking questions about household income again here to get a
better understanding of how your household income may have changed from the last time
we asked.

25. Would you please tell us what your total household income was in 20087 (Check
one)

Under $19,999
$20,000 - $24,999
$25,000 - $34,999
$35,000 - $44,999
$45,000 - $54,999
$55,000 - $64,999
$65,000 - $74,999
$75,000 - $89,999
$90,000 - $120,000
More than $120,000

e [ e o o |

26. In 2008, did you earn an hourly wage (as opposed to an annual income)? (Check
one)

O  Yes (proceed to question 27)
O  No (proceed to question 28)

27. Would you please tell us what your hourly wage was in 2008? (Check one)

O  Under $10
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O $10-$14.99
0O $15-$19.99
0O  $20-$24.99
O $25-$29.99
0  Over $30

28. In 2008, did another adult in your household earn an hourly wage (as opposed to
an annual income)? (Check one)

0  Yes (proceed to question 29)
O  No (proceed to question 30)

29. Would you please tell us the average hourly wage earned by other adults in your
household in 2008? (Check one)

Under $10
$10-$14.99
$15-$19.99
$20-$24.99
$25-$29.99
Over $30
Don’t know

OO0Ooogogdg

30. If you have any additional comments, please feel free to write them below. (Write
verbatim)

Your participation is very important and much appreciated. Thank you very much for
your time!
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