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Abstract

With the growing concern about childhood obesity and the associated health
risks, several countries including the UK, Australia and to a limited degree,
the United States, are considering banning food advertising directed to chil-
dren. The Canadian province of Quebec has had experience with this type
of policy since 1980, when the Province imposed a ban on all TV adver-
tising to children under the age of 13. In this paper, we look at whether
the advertising ban affected consumer choice in Quebec. To the best of our
knowledge this will be the first study to explore the effect of the Quebec ban
with household level data.

Using data from the Canadian household expenditure survey and Canada
Foodex surveys from 1986 to 1996, we ask whether consumption at fast
food restaurants has increased or decreased after the ban. Specifically, we
estimate a two-stage Quadratic Almost Ideal Demand System (Q-AIDS) for
expenditure on different foods, toys and other expenditure, controlling for
various demographics, such as income, ethnicity, language, and expenditure
on cable TV.

One issue with using microdata is the presence of censoring. To control
for those categories where we see zero expenditure, we use a modified version
of the Amemiya (1974) and Shonkweiler and Yen (1999) methodology, and
use simulated maximum likelihood to jointly estimate a decision to purchase
(modeled using discrete choice mixed logit specification) and the amount to
purchase (modelled using Quadratic Almost Ideal Demand (Q-AIDS) speci-
fication).

We test for the effect of the ban by considering changes in consumption
as cable TV, which gives Quebec families access to stations from outside the
province, and therefore unaffected by the ban. Following Goldberg (1990)
we will also control for mother tongue as Anglophones have access to more
sources of media from outside the province. Specifically, we test whether
consumption of fast food by Francophones families in Quebec changed more
markedly than consumption of Anglophones in Quebec and Francophones
outside Quebec.



1 Introduction

Increasing concern about child obesity has led a number of countries to pro-
pose sweeping restrictions on food advertising directed to kids.  Several
studies have linked childhood obesity to television viewing, and TV adver-
tisements have been targeted as a prime suspect (e.g. Crespo et al. 2001;
Dietz and Gortmaker, 1985; Gortmaker et al. 1996; Boynton-Jarrett et al.;
Giammattei et al. 2003; Halford et al. 2004 and You and Nayga, 2005). In
response, the UK and Australia are considering outright bans on food adver-
tisements to kids, and in 2004, United States Senator Tom Harkin introduced
a bill to increase FCC restrictions on all advertising directed towards chil-
dren. Groups on both sides of the debate have noted that bans already exist
in some jurisdictions, such as the province of Quebec. Advertising lobby
groups state that even with the ban, children in Quebec are no less obese
than children in other parts of Canada (The Times, May 31, 2004), whereas
proponents note studies showing that child advertising is effective in altering
consumption choices. Although the Quebec law is widely referenced by both
opponents and proponents of advertising bans, to the best of our knowledge
there are very few academic studies conducted on the effect of the ban in
Quebec. The objective of this paper is to analyze the effect of the adver-
tising ban on consumption in Quebec by exploring changes in demand (e.g.
the change in consumer demand for fast food). To the best of our knowledge

this will be the first formal econometric study to explore the impact of the



Quebec law on consumption.

In 1980, the Quebec Consumer Protection Act banned advertising di-
rected to children under the age of 13. Products and programs are rated
according to their appeal to children, and products such as toys, sweets and
food products cannot be advertised during children’s programs. The result is
that child television advertising is banned on Saturday and Sunday morning,
and during the weekdays after school. As with the current proposed bans,
the Quebec law was not without controversy. In one of the most famous
free speech cases in Canada, this law was challenged by Irwin toys resulting
in the Supreme Court of Canada upholding the ban in 1989. Recently, in
the August 15th, 2005 issue of Marketing Magazine an article titled "Time
to End It?" discusses the perceived drawbacks of the ban on Quebec TV
programming. These concerns were echoed at Canadian Federal Standing
Committee hearings in the Senate earlier in 2005, resulting in calls for the
law to be revised or reversed.

We use Statistics Canada’s detailed household expenditure data to ex-
plore the change in preferences due to the ban. This will be a distinct
departure from existing studies as they are mainly based on cross sectional
surveys and experiments. Using data from the annual Canadian household
expenditure survey and Canada Foodex surveys from 1986 to 1996, we ask
whether consumption at fast food restaurants and convenience stores has in-
creased or decreased after the ban. We control for the expenditure on cable or

satellite, internet usage etc. Specifically, we estimate a two-stage Quadratic



Almost Ideal Demand System (Q-AIDS) for expenditure on different foods,
controlling for demographic characteristics, such as income, ethnicity, lan-
guage, education and occupation. One issue with using microdata is the
presence of censoring. To control for those categories where we see zero ex-
penditure, we use a modified version of the methodology initially introduced
by Amemiya (1974) and since used by Shonkweiler and Yen (1999), and
use simulated maximum likelihood to jointly estimate a mixed logit as the
selection equation and a non-linear Q-AIDS model.

Literature on the effect of advertisements on demand using behavioral
marketing methodology and child psychology is already well developed (for a
good review see Hastings et al., 2003) and generally finds strong evidence that
product promotion to children has an effect, and that advertising tends to
encourage the consumption of unhealthy food. To the best of our knowledge
Goldberg (1990) is the only study that has looked at the effect of Quebec ban
using a quasi- experimental setup. He uses the fact that Anglophone children
in Quebec are likely less affected by the ban than Francophones, as Anglo-
phones will watch more programming in English from stations originating
outside the province. He finds that Anglophone children had stronger brand
recognition than Francophones, and those children who watched a greater
amount of television emanating from the United States, had a stronger aware-
ness of toys and a larger number of children’s cereals in their homes. Gold-
berg concludes that the law was successful in reducing children’s exposure to

cereals and toys and therefore reducing the pressure from children on their



parents to buy them. However, in his study he did not look at the effect of
the ban on consumption patterns per se.

The paper proceeds as follows: in Section 2 we discuss the background of
the legislation. Section 3 describes the database. In Section 4, we outline
our empirical model. We present results from our empirical model in Section

5. And Section 6 we provide our concluding remarks.

2 Background

On April 30, 1980, the Quebec Consumer Protection Act came into force,
banning advertising directed at children under the age of 13. Article 249
of Act the explains what criteria must be used to determine whether an
advertisement is directed at children. These include:

a. The nature and intended purpose of goods advertised. For example,
are the products consumed primarily by children?

b. The advertisement itself - does it use fantasy, magic, or children
specific adventures?

c. The time and place the advertisement is shown.

During programs where children comprise less than 15 percent of the
audience, advertisements that are directed at both children and adults are
permitted. During programs where children are less than 5 percent of
the viewers, advertisements directed mainly at children may be broadcast.
Thus, the law does not formally ban all advertising to children. Stations

may still broadcast advertisements during children’s programmes as long as



the ads are not directed exclusively to children. Similarly, ads exclusively to
children can still be broadcast, but only during programmes that are primar-
ily watched by adults (Caron, 1994). Viewing levels (times and audience
composition) are compiled by the Bureau of Broadcast Measurement and

provided to advertisers.

Educational ads are allowed, however they are tightly regulated. For ex-
ample, in 1984, McDonald’s proposed a commercial where Ronald McDonald
would explain to children the importance of wearing seat belts. This com-
mercial was refused by 1’Office de la Protection du Consommateur (the Con-
sumer Protection Office) because it involved a known and well-liked children’s
character (Government of Canada and Gouvernement du Quebec, 1985).

One of the weaknesses with the legislation is that it only applies to signals
originating inside Quebec. Thus, signals from outside Quebec (for exam-
ple, from Ontario and the United States) transmitted by cable or terrestrial
television are not subject to the regulations. Caron notes that although
Francophone children are not likely to watch the English programs, Anglo-
phone children do spend a large time watching these broadcasts that originate
largely in the United States (Caron). We will use this fact to help identify

the effect of the ban.



3 Database:

To study the effect of the ban, we use household level consumption and
expenditure survey data from Statistics Canada. The biannual Canadian
household expenditure survey provides detailed yearly purchase behavior of
items like toys, clothing, and food and allows us to control for the expendi-
ture on cable and satellite TV. The Canadian household expenditure survey
(also called the Famex) is large, with a sample size that ranges between
10,000 (1996, 1992, 1986 and 1982) and 4,500 (1990 and 1984). The expen-
diture categories of concern to us in this study are Food, Shelter, Clothing,
Recreation and Education, Transportation, Medical and Personal Care, and
Other Household Expenses. Food includes all food expenditures, regard-
less of where purchased. Shelter includes rent and mortgage expenditure.
Clothing includes all expenditure on clothing and footwear. Recreation and
Education includes sporting goods, gym fees, entertainment equipment, CDs,
DVDs, books and any show tickets. It also includes any fees and equipment
associated with education. Transportation includes car purchase and oper-
ation, and public transportation costs. Medical and personal care includes
all health care costs and personal care items such as toiletries. After 1986,
the Famex also collected data on cable and satellite TV expenditure, which
allowed us to control for access to TV stations originating outside of Quebec.
In the surveys before 1990, data was collected on household entertainment,

which included cable and satellite TV expenditure.



The Canada Foodex survey has detailed information on bi-weekly food
purchase behavior of households. The survey is large (in 1996 it has house-
hold information and detailed food expenditure data for over 5,600 families)
and has been conducted periodically since 1972. The information collected
includes where food is purchased: including convenience stores, fast food out-
lets, other restaurants and grocery stores. The categories we use in this study
are Vegetables including vegetable preparations, Fruits and nuts, fresh and
processed, Meat, Fish, Dairy, Bakery and cereals, Sugar and confectionery,
and Restaurant meals.

Both Foodex and Famex surveys have data by province and include de-
tailed household and income descriptions which allow us to match consump-
tion to demographic characteristics between the two surveys. Information
on mother tongue is included in all survey except the two in 1996. For prices,
we used the CPI by expenditure category by province normalized to 1982.

First, let us consider whether cable penetration in Quebec is so large in
our time period as to completely negate the effect of the ban. Using data
from the Household Expenditure Survey, we can track cable expenditure in
Quebec versus the rest of Canada (see table 1).

Table 1: Percent of households with no cable or satellite TV expenditure
Canada Quebec

1996 27 33
1992 35 33
1990 30 41

Source: STATCAN Famex Survey various years

As can be seen from table 1, a significant number of households did not
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subscribe to cable even well into the 1990s.  This was particularly true
for Francophones, 43 percent of whom had no cable expenditure in 1992,
compared to 32 percent for Anglophones.

Prior to 1990, the household expenditure survey did not collect data on
cable expenditure, only the more aggregate category of household entertain-
ment expenditure, which includes cable and satellite TV, rental videos and
movies. The household entertainment expenditure is approximately twice
the expenditure on cable, and although positive household entertainment
expenditure does not necessarily imply access to cable TV, we can be rea-
sonably confident that if they had no entertainment expenditure, they did
not have cable.

Table 2: Percent of households in Famex survey with no Household En-

tertainment Expenditure

Canada Quebec

1996 17 18
1992 18 26
1990 18 20
1986 23 28
1984 27 36

Thus, even using the broader entertainment category, there are still a
large portion of Canadian households with no expenditure on cable, movies
or videos, and that percentage is larger in Quebec. Therefore, there is
evidence that the advertising restrictions may well have affected a significant
share of the population in Quebec, and, as noted by Caron and Goldberg,

there is also evidence that Quebec may have lower cable penetration than



other provinces.

To determine whether the advertising ban had an obvious effect on con-
sumption, we consider the amount of fast food consumed inside and outside
Quebec.

Table 3: Average biweekly fast-food expenditure in Quebec compared to
the rest of Canada

Rest of Canada Quebec

1996 481.8 363.8
1992 420.6 324.8
1986 381.8 339.7

Source: Foodex survey, various years

From table 3, it appears that there is some evidence that residents of
Quebec consume less fast food than other parts of Canada. One concern with
this anecdotal evidence is that perhaps Francophones have distinct eating
habits. To address this, we use the consumption of fast food by Francophones
outside of Quebec as a control, noting that Francophones in Quebec are
more likely to be the most affected by the ban. Specifically, we take a
difference in difference approach and compare the gap between Anglophones
and Francophones in Quebec to the rest of Canada, expecting that if the ban
has an effect, the gap should be larger in Quebec than the rest of Canada.
As data was not collected on mother tongue in 1996, we can only use the

1986 and 1992 surveys (see table 4).

Table 4: Average biweekly fast-food expenditure by Francophones and

Anglophones inside and outside of Quebec



year province anglophone  francophone dif ference

1986 Quebec 319.8 268.3 51.6
Rest of Canada 300.3 295.9 4.4

Dif ference 19.5 —27.5 47.2

1992 Quebec 409.5 313.3 96.3
Rest of Canada 436.0 351.9 84.0

Dif ference —26.5 —38.6 12.3

source: STATCAN Foodex survey, 1986, 1992.

Although only anecdotal, there appears to be evidence that Francophones
in Quebec are consuming less fast food than both their Anglophone counter-
parts in the province, and than their Francophone counterparts in the rest
of Canada. More compelling, the difference between Anglophone and Fran-
cophone consumption inside Quebec is more pronounced inside Quebec than
in the rest of Canada (allophones were excluded). In 1986, Francophones
in Quebec spent $51 less on fast-food than Anglophones in Quebec, while
Francophones in the rest of the country only spent $4 less than their Anglo-
phone counterparts. Thus, the difference-in-difference was $47. In 1992,
Francophones in Quebec spent $96 less than their Anglophone counterparts,
whereas this difference in the rest of the country was $84, giving a smaller
difference-in-difference of $12. These data are consistent with the hypothe-
sis that the advertising restrictions have affected Francophones more than
Anglophones in Quebec, and although some Francophones outside of the
province will receive french language TV signals from Quebec, many will get
their french language programming locally, where children’s advertisements

are allowed.
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4 The Model:

In building a model for this study we face the following challenges:

1. Abundance of zero consumption by households of certain product cat-

egories.

2. Given the number of products the households consumes, it is almost

impossible to estimate a single demand system.

3. We only observe one price for a given product category at a given time.
As a result our price database does not contain quality variations in

consumption by the household.

To overcome challenge [1] we control for censoring by utilizing mixed logit
choice specification and then we incorporate this conditional distribution of
choice into our final demand specification.

To overcome challenge [2] we estimate a multi-stage demand system fol-
lowing Gorman (1970). In this model, at the first stage household allocates
income over a broad set of product categories (such as: food, clothing, health
care etc.) and in the second stage household allocate resources within spe-
cific product categories on specific products (such as: breakfast cereals, sugar,
vegetables within food product category). Details of the product categories

and products are provided in the Data section of this paper.
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4.1 The Choice Model:

As with most micro data, we have a problem of censoring.  Following
Amemiya, Wales and Woodland have proposed estimating demand systems
by deriving share equations from a non-stochastic utility function, where
latent shares are assumed to differ from the observed due to random distur-
bances affecting consumer behavior, errors in measurement etc., which result
in an error term being added to the observed shares (Wales and Woodland
1983). The error terms are then truncated to satisfy non-negativity con-
straints.  One issue with this approach is the need to evaluate multiple
integrals in the likelihood function, making it computationally cumbersome.

A solution to this problem is to estimate the selection equation and quan-
tity equations separately. Two-step estimators were initially proposed by
Hein and Wessells (1990) based on a standard tobit. Their idea was to apply
a probit to each selection equation and them estimate the budget shares using
a system of equations (e.g. SUR) along with a correction factor, the inverse
mills ratio, from the probit estimation. Shonkweiler and Yen (1999) note
that the Hein and Wessells approach is inconsistent and propose a different
modification, which we use here. One shortcoming of the Shonkweiler and
Yen methodology is that the first stage is estimated using individual probit
equations, thus assuming that the choice whether or not to consume a good
is independent of the choice to consume other goods. A number of papers

have followed, using simulated maximum likelihood (SML) to estimate a mul-
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tivariate probit in the first stage (Harris and Shonkweiler, 1997; Yen and Lin,
2002; Yen, Lin and Smallwood, 2003; and Dong, Gould and Kaiser, 2004).
Golan, Perloff and Shen (2001) use a similar framework but instead of using
SML, they use maximum entropy to estimate censored demand, which allows
them to relax the assumption of normality. In this paper, we use SML to
estimate the selection and quantity equation simultaneously, using a mixed
logit as the selection equation instead of the multivariate probit. The mixed
logit allows us to relax the assumption of normally-distributed error terms,
while also being less computationally arduous than the GHK simulator for
the multivariate probit used by Dong, Gould and Kaiser (2004).

In the household consumer data, not all consumers purchase every cate-
gory every period, thus we have censored data. One can write the observed

expenditure shares, s which are related to the latent shares, s*, by (1)
s* <0;
§ = { S* O, s = * (1)

Assume whether to purchase is determined by (some) different factors
than how much to buy. For example, ownership of storage space, certain
kitchen appliances may be needed before one will purchase some goods (say
foods needing a pressure cooker), whereas for others (e.g. Mac and cheese)
one just needs a microwave. Similarly, having storage space may affect the
quantity of products that one purchases, but not whether one purchases the
good at all.

Let the selection equation be defined by:
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& = Fw+p'v+o (2)

s = 2'f+e (3)

where v and ¢ are correlated. Thus, the share for product g by household

[ in province r will be equal to the latent share if dj,. > 0. Thus,

_ * / /
Sglr = Sgerngrru’glr + Uglr > _Vgrwgh“

= 0 otherwise. (4)

The selection component is estimated using a mixed logit model, where z
is a vector of error terms, which, along with v defines the stochastic portion
of utility (Train, 2003). The mixed logit model is based on the assumption
that the unobserved portion of the utility consists of a part that follows any
distribution specified by the researcher plus a portion that is iid extreme
value. Using the mixed logit, one can determine the probability of observing
a censored or uncensored budget share, giving the unconditional mean of the

budget share as:

E(SQlT|x917’7 wng) = q)QT (w‘,qTIYQZT) qulrﬁgr + 5gl7"¢gr (w;rq/glr) (5)

where @, and ¢,, are the CDF and PDF respectively associated with
the probability of observing a censored outcome.
Following Shonkweiler and Yen (1999) one can write the system of budget

share equations as:

Sgir = (1)9 (w;r’)/glr) xlglrﬁgr + 597‘¢g (w;}r’Yglr) + fglr (6)
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Unlike Shonkweiler and Yen, we plan to estimate choice and demand

specification simultaneously using SML.

4.2 The Demand Model (Q-AIDS):

As mentioned earlier, for the purpose of tractability and manageability we
will develop a demand system using the concept of multi-stage budgeting. We
will use Quadratic Almost Ideal Demand Specification to estimate household
demand. In the first stage we will estimate demand for product categories
such as: food and clothing, and in the second stage we will estimate disag-
gregate product level demand.

Following Blundell and Robin (2000), let e(p, u) be the household expen-
diture function, where p € R’} is the (n x 1) price vector of the (n x 1) vector
of consumption goods ¢ € R} , and u is a reference utility level. Under the al-
most ideal class of demand systems, Ine(p,u) = Ina(p) + c(p)[d(b) + v~ 7L,
where Ina(p) = ao + a’Inp + 1/2 % (Inp)"T(Inp), Inc(p) = A7 Inp and
d(p) = 7"Inp (Banks, Blundell and Lewbell, 1997). Let k, denote the
(n x 1) vector [k...k)', where k is a scalar. The parameters (o, 5, 7,T") satisfy
the restrictions: o’1, = 1, g1, = 0, 771 = 0, I'l, = 0, (homogene-
ity and adding up restrictions), and I'" = " (symmetry). Letting M > 0

be household income, the corresponding Marshallian expenditure share s =

(p1q /M, ... pq/M)T are:

3:oz—i—I‘lnp+ﬁ[ln]\/[—lna(p)]—i—%[ln]\f—lna(p)]2 (7)
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Our first stage budget specification will be the following;:

G 2
M, T M
Sng = O‘g + E 799/ ln(Png) + ﬁgr ( Pl ) + G ! ln <P > (8)
g=1 Ir H P’Bg lr

where P = (Py,...,Pg) is a (G x 1) vector of price indices for products
categories from the estimated second stage, and s, is the budget share
for the ¢'" product category consumed in the {** household residing at r**
province.

In the second stage again we will use Q-AIDS to estimate household
product level demand. Given the multidimensional household consumption
database we can specify our Q-AIDS specification as:

N 2
Mg G Mg
s = af + 3Gl + 570 () + m () )
BG

N
Ir ( Ir
k2
| | pilr
i=1

J=1

Similarly here p = (p1, ..., pn)is a (IV x 1) price vector of products. The
term P¢ is a price index expressed as: In(PS) = & + .0 _ a% In(py) +
: SN Zjvzl Y5 I (Pyir) In(pjir). This estimated price index of the second
stage is used to estimate first stage of the demand specification.

The above AIDS specification (9) can be modified to incorporate the
effects of socio-demographic variables (21, - . . , Zxy-) on consumption behav-
ior, where 2y, is the k' socio-demographic variable in the /' household

residing in 7* province, & = 1,...,K.. This can be done by specifying
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the parameters o to depend on z. This allows demographic effects to affect
consumption behavior by generating variations in elasticity estimates. Un-
der demographic translating, we assume that «; takes the following form:
a; = ag; + Z,ﬁil NikZgirs ©=1,...,N.

As a result, our AIDS model incorporates a set of dummy variables to
control for mother tongue, cable TV ownership along with selected socio-
demographic variables. To maintain theoretical consistency of the AIDS
model, the following restrictions based on adding up restrictions are applied

to demographic translating parameter «p;:
9 F
api =Y digDy, Y diy=1,i=1,.,N. (10)
r=1 f=1

where d;; is the parameter for the it" product associated with the dummy
variable D for the f" language. Note that as a result, our demand equations
do not have intercept terms.

Details of the demand shifters and dummy variables are discussed in the

data description section of the paper.

5 Empirical Model Specifications and Results

At the product category level we use the following product categories to
estimate our demand system: Food, Shelter, Clothing, Recreation, Trans-
portation, Health Care, and Other Household Expenses. For our initial re-
gression, in the second stage we only estimate detailed product level demand

only for the food categories using FoodEx survey data. At the second stage
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food demand system the specification is based on the following products:
Vegetables, Meat, Fish, Dairy, Bakery, Fruits and Nuts, Sugar, Restaurants.
The following variables are used for demographic translating: for the first
stage of the demand specification we use Size of the residence, Income at-
ter tax, Number of household members below 15 years of age, Number of
family members, a dummy for Cable, Dummies for mother tongue. For the
second stage of demand specification we use the same set of translating vari-
ables excluding Size of residence and Cable dummies. The first variable was
dropped as household food consumption tends not to depend on the size of
the household rather on the composition of the household members. The sec-
ond dummy variable was dropped as the FoodEx data file does not contain
such information.

We use full information maximum likelihood to estimate the demand
systems. At this stage we are in the process of estimating both the choice
and demand systems as a simultaneous system using SML. Here we present
only the results from our regression model. We estimate demand systems
for the following years: in the case of first stage 1986, 1992, and 1996 and
in the case of second stage 1992 and 1996. As a result we get a snapshot of
how consumption behavior changed over the years since the ban. The year
1986 was chosen as this is one of the early years of the ban. The other two
years provide a indication of the long run effects of the ban. The reason for
choosing two years to explore long term effects was to capture specific effects

of Cable penetration at the household level. For example, the household level
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cable penetration increased significantly from 41 percent to 33 percent from
1990 to 1996.

Estimated price elasticities of both the stages of the estimated demand
models are presented in Table 1 and Table 2. We test and compare estimated
elasticities across comparable provinces and across households with different
mother tongue. For most food products and product categories we do not
find any significant differences between Quebec and the other provinces. At
the category level first stage demand model, Quebec households have signif-
icantly lower own price elasticity for food than comparable other provinces
(i.e., Ontario and British Columbia). Similarly at the second stage within the
food product category, own price elasticities for Restaurants is significantly
lower for Quebec than comparable provinces. Interestingly, these differences
decrease over the years from 1986 to 1996 implying increase in cable pene-

tration may have decreased effectiveness of this ban.

6 Concluding Remarks

In our initial results we do not find overwhelming evidence of effectiveness of
Quebec advertising ban. In products and product categories where we expect
significant effects, Quebec households tended to show more inelastic demand
than other provinces. If the role of advertising is to inform consumers about
price and product attributes then our results suggest lack of advertising has
been diminishing competitiveness of market places. This is an area we would

like to explore further. Given the current level concern regarding the influence
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of advertising on children we believe our current study will be able to shed
light on effects of advertising on household consumption.

Further work will focus on refining our technique and estimating demand
for more detailed food categories (e.g. fast food, food from convenience
stores, candy, soda pop) and detailed non-food categories (toys and children’s
clothing). We believe that with this estimation we will be better able to

determine the effects of the ban.
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Table 1: Price elasticities of food in the first stage

1986.000
Price elastities of Expenditure
Province Food Elasticities

Atlantic Provinces -1.208 0.644
Quebec -1.198 0.648
Ontario -1.222 0.616
Manitoba and Saskatchewan -1.217 0.625
Alberta -1.231 0.603
British Columbia -1.211 0.637

1992.000
Newfoundland -1.666 0.669
Prince Edward Island -1.716 0.644
Nova Scotia -1.705 0.650
New Brunswick -1.739 0.633
Quebec -1.659 0.668
Ontario -1.728 0.638
Manitoba -1.725 0.639
Saskatchewan -1.763 0.621
Alberta -1.757 0.623
British Columbia -1.734 0.635

1996.000
Newfoundland -0.568 0.670
Prince Edward Island -0.544 0.652
Nova Scotia -0.561 0.665
New Brunswick -0.564 0.667
Quebec -0.599 0.694
Ontario -0.548 0.656
Manitoba -0.561 0.665
Saskatchewan -0.534 0.644
Alberta -0.526 0.638
British Columbia -0.559 0.664

*Highlighted estimates are significant at the 5% level



Table: Price and Expenditure Elasticities by Food Products

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies

Veggies
-1.227
-0.666

0.267
-2.980
0.459
-0.167
0.747
1.221

Veggies
-1.209
-0.737

0.325
-2.060
0.464
-0.167
0.670
0.994

Veggies
-1.191
-0.696

0.334
-2.448
0.464
-0.165
0.749
1.028

Veggies
-1.171

Meat

-0.369
-0.651
0.010
1.088
0.181
-0.075
-0.151
-0.214

Meat

-0.336
-0.613
0.012
0.752
0.182
-0.076
-0.136
-0.175

Meat

-0.307
-0.635
0.012
0.894
0.182
-0.075
-0.152
-0.181

Meat

-0.278

Newfoundland

Fish Dairy
0.236 -0.665
0.070 0.520
-1.360 0.173
1.121 -0.384
-0.258 0.602
0.154 -0.031
0.065 -0.057
0.143 -1.819

Bakery
0.219
0.292

-0.193
2.209
-1.330
0.071
-0.421
-0.902

Prince Edward Island

Fish Dairy
0.216 -0.607
0.077 0.576
-1.438 0.211
0.775 -0.574
-0.260 0.607
0.155 -0.031
0.058 -0.051
0.116 -1.479

Bakery
0.200
0.323

-0.235
1.527
-1.333
0.071
-0.378
-0.733

New Brunswick

Fish Dairy Bakery
0.197 -0.556 0.184
0.073 0.544 0.305

-1.450 0.216 -0.241
0.921 -0.494 1.814
-0.260 0.608 -1.333
0.153 -0.030 0.070
0.065 -0.057 -0.423
0.120 -1.530 -0.759
Quebec

Fish Dairy Bakery

0.178 -0.501 0.165

Fruitnut
-0.246
-0.150

0.050
-0.156
0.065
-0.756
-0.134
0.656

Fruitnut
-0.224
-0.166

0.060
-0.108
0.065
-0.755
-0.120
0.533

Fruitnut
-0.205
-0.157

0.062
-0.128
0.065
-0.759
-0.135
0.552

Fruitnut
-0.185

Sugar
0.251
-0.147
0.012
-0.121
-0.218
-0.061
-1.191
0.659

Sugar
0.229
-0.163
0.014
-0.084
-0.220
-0.061
-1.171
0.536

Sugar
0.209
-0.154
0.015
-0.099
-0.220
-0.060
-1.191
0.555

Sugar
0.189

Restaurant
0.174
-0.095
0.009
-1.603
-0.206
0.172
0.259
-0.394

Restaurant
0.159
-0.105
0.011
-1.108
-0.208
0.173
0.232
-0.507

Restaurant
0.146
-0.099
0.012
-1.317
-0.208
0.171
0.260
-0.490

Restaurant
0.131

Income el.
1.627
0.828
1.032
0.826
0.705
0.693
0.884
0.649

Income el.
1.571
0.809
1.039
0.880
0.703
0.691
0.896
0.715

Income el.
1.523
0.820
1.041
0.857
0.703
0.696
0.884
0.705

Income el.
1.472



Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery

-0.711
0.361
-2.168
0.516
-0.166
0.713
1.111

Veggies
-1.166
-0.729

0.362
-2.221
0.523
-0.177
0.661
1.166

Veggies
-1.192
-0.688

0.337
-2.172
0.530
-0.161
0.625
1.149

Veggies
-1.202
-0.685

0.312
-2.345
0.525

-0.628
0.013
0.791
0.202

-0.076

-0.144

-0.195

Meat

-0.268
-0.618
0.013
0.811
0.205
-0.081
-0.134
-0.205

Meat

-0.312
-0.640
0.012
0.793
0.208
-0.073
-0.127
-0.202

Meat

-0.326
-0.641
0.011
0.856
0.206

0.074
-1.487
0.815
-0.289
0.154
0.062
0.130

Fish
0.172
0.076
-1.488
0.835
-0.293
0.164
0.058
0.136

Fish
0.200
0.072
-1.454
0.817
-0.298
0.149
0.055
0.134

Fish
0.209
0.072
-1.421
0.882
-0.294

0.555 0.311
0.234 -0.261
-0.552 1.606
0.676 -1.371
-0.031 0.071
-0.054 -0.402
-1.654 -0.820
Ontario
Dairy Bakery
-0.485 0.160
0.570 0.320
0.235 -0.262
-0.540 1.646
0.685 -1.376
-0.033 0.076
-0.050 -0.373
-1.735 -0.861
Manitoba
Dairy Bakery
-0.564 0.186
0.537 0.301
0.218 -0.243
-0.551 1.609
0.695 -1.381
-0.030 0.069
-0.048 -0.353
-1.711 -0.848
Saskatchewan
Dairy Bakery
-0.589 0.194
0.536 0.300
0.202 -0.226
-0.515 1.738
0.687 -1.377

-0.160
0.067
-0.114
0.073
-0.757
-0.128
0.597

Fruitnut
-0.179
-0.164

0.067
-0.116
0.074
-0.741
-0.119
0.626

Fruitnut
-0.208
-0.155

0.062
-0.114
0.075
-0.765
-0.112
0.617

Fruitnut
-0.217
-0.154

0.058
-0.123
0.074

-0.157

0.016
-0.088
-0.245
-0.061
-1.182

0.600

Sugar
0.183
-0.162
0.016
-0.090
-0.248
-0.065
-1.169
0.629

Sugar
0.212
-0.152
0.015
-0.088
-0.252
-0.059
-1.160
0.620

Sugar
0.222
-0.152
0.014
-0.095
-0.249

-0.101
0.013
-1.166
-0.231
0.172
0.247
-0.449

Restaurant
0.127
-0.104
0.013
-1.195
-0.234
0.183
0.229
-0.422

Restaurant
0.148
-0.098
0.012
-1.168
-0.238
0.166
0.217
-0.430

Restaurant
0.154
-0.098
0.011
-1.261
-0.235

0.816
1.044
0.874
0.669
0.694
0.889
0.681

Income el.
1.457
0.811
1.044
0.871
0.665
0.673
0.897
0.665

Income el.
1.531
0.822
1.041
0.873
0.659
0.704
0.903
0.670

Income el.
1.554
0.823
1.038
0.863
0.664



Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

*Highlighted estimates are significant at the 5% level

-0.156
0.684
1.103

Veggies
-1.177
-0.627

0.378
-2.132
0.521
-0.164
0.674
1.128

Veggies
-1.192
-0.630

0.359
-2.138
0.486
-0.167
0.683
1.002

-0.071
-0.139
-0.194

Meat

-0.287
-0.671
0.014
0.778
0.204
-0.075
-0.137
-0.198

Meat

-0.311
-0.670
0.013
0.780
0.190
-0.076
-0.138
-0.176

0.144
0.060
0.128

Fish
0.184
0.066
-1.510
0.802
-0.293
0.152
0.059
0.131

Fish
0.199
0.066
-1.484
0.804
-0.273
0.155
0.060
0.117

-0.029 0.067
-0.052 -0.386
-1.641 -0.814
Alberta
Dairy Bakery
-0.517 0.171
0.490 0.275
0.245 -0.273
-0.559 1.580
0.683 -1.375
-0.030 0.070
-0.051 -0.381
-1.679 -0.832

British Columbia

Dairy
-0.562
0.492
0.233
-0.558
0.637
-0.031
-0.052
-1.491

Bakery
0.185
0.276

-0.259
1.584
-1.349
0.071
-0.385
-0.739

-0.772
-0.123
0.592

Fruitnut
-0.191
-0.141

0.070
-0.112
0.074
-0.760
-0.121
0.606

Fruitnut
-0.207
-0.142

0.067
-0.112
0.069
-0.755
-0.123
0.538

-0.057
-1.175
0.595

Sugar
0.195
-0.139
0.017
-0.087
-0.247
-0.060
-1.172
0.609

Sugar
0.212
-0.140
0.016
-0.087
-0.230
-0.061
-1.174
0.541

0.161
0.237
-0.453

Restaurant
0.136
-0.089
0.013
-1.147
-0.234
0.170
0.234
-0.440

Restaurant
0.147
-0.090
0.013
-1.150
-0.218
0.173
0.237
-0.503

0.712
0.894
0.683

Income el.
1.487
0.838
1.046
0.876
0.666
0.697
0.895
0.676

Income el.
1.529
0.837
1.044
0.875
0.688
0.692
0.894
0.712



Price elasticities

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies

Veggies

-0.633

0.237

0.545
-0.524
-0.379
-0.163
-0.765
-0.522

Veggies

-0.700

0.263

0.640
-0.548
-0.359
-0.153
-0.849
-0.522

Veggies

-0.691

0.269

0.617
-0.566
-0.362
-0.148
-0.884
-0.510

Veggies
-0.718

Meat

0.075
-1.399
0.188
-0.839
0.307
-0.188
-0.177
0.615

Meat

0.061
-1.443
0.221
-0.876
0.290
-0.176
-0.197
0.615

Meat

0.063
-1.453
0.213
-0.905
0.292
-0.170
-0.205
0.600

Meat

0.057

Newfoundland

Fish Dairy
0.706 -0.213
0.558 -0.601

-1.930 0.167
0.660 -1.759
-0.670 0.246
0.374 0.106
0.295 0.522
0.575 -0.162

Bakery Fruitnut
-0.414 -0.208
0.507 -0.313
-0.465 0.181
0.559 0.209
-0.532 0.215
0.231 -0.964
0.262 -0.403
-0.563 0.257

Prince Edward Island

Fish Dairy
0.577 -0.174
0.620 -0.668

-2.092 0.196
0.690 -1.793
-0.634 0.233
0.351 0.100
0.327 0.579
0.574 -0.162

Bakery Fruitnut
-0.338 -0.170
0.563 -0.348
-0.545 0.212
0.584 0.218
-0.557 0.204
0.216 -0.966
0.290 -0.448
-0.563 0.257

New Brunswick

Fish Dairy
0.593 -0.178
0.634 -0.683

-2.053 0.189
0.713 -1.819
-0.638 0.234

Bakery Fruitnut
-0.348 -0.174
0.576 -0.355
-0.526 0.205
0.603 0.226
-0.553 0.205

0.339 0.096 0.209 -0.968
0.340 0.603 0.302 -0.466
0.561 -0.158 -0.550 0.251
Quebec
Fish Dairy Bakery Fruitnut

0.542 -0.164

-0.318 -0.159

Sugar
-0.489
-0.203

0.113
0.850
0.198
-0.284
-0.746
0.137

Sugar
-0.400
-0.225

0.133
0.889
0.187
-0.266
-0.718
0.137

Sugar
-0.411
-0.230

0.128
0.918
0.189
-0.257
-0.706
0.134

Sugar
-0.376

Restaurant Income el.

-0.158 1.333
0.317 0.897
0.100 1.101

-0.121 0.964

-0.165 0.780
0.088 0.800
0.056 0.957

-1.204 0.867

Restaurant Income el.

-0.129 1.272
0.352 0.885
0.117 1.118

-0.126 0.963
-0.156 0.792
0.082 0.812
0.062 0.952
-1.204 0.867

Restaurant Income el.

-0.133 1.280
0.360 0.883
0.113 1.114

-0.130 0.961

-0.157 0.790
0.080 0.819
0.065 0.950

-1.199 0.871

Restaurant Income el.
-0.121 1.256



Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat

Fish

Dairy
Bakery
Fruitnut
Sugar
Restaurant

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery

0.240

0.665
-0.589
-0.382
-0.161
-0.777
-0.536

Veggies

-0.724

0.237

0.697
-0.548
-0.411
-0.150
-0.777
-0.545

Veggies

-0.662

0.255

0.568
-0.786
-0.375
-0.146
-0.793
-0.448

Veggies
-0.684
0.251
0.655
-0.572
-0.399

-1.405
0.229
-0.942
0.309
-0.185
-0.180
0.632

Meat

0.056
-1.400
0.240
-0.876
0.332
-0.173
-0.180
0.642

Meat

0.069
-1.430
0.196
-1.258
0.303
-0.169
-0.184
0.528

Meat

0.065
-1.424
0.226
-0.914
0.322

0.567
-2.134
0.741
-0.674
0.369
0.299
0.590

Fish
0.531
0.560
-2.188
0.689
-0.725
0.345
0.299
0.600

Fish
0.649
0.602
-1.969
0.990
-0.662
0.335
0.305
0.493

Fish
0.607
0.593
-2.117
0.720
-0.705

-0.611 0.515
0.203 -0.566
-1.852 0.627
0.248 -0.529
0.105 0.228
0.530 0.266
-0.166 -0.578
Ontario
Dairy Bakery
-0.160 -0.311
-0.603 0.508
0.213 -0.593
-1.792 0.583
0.266 -0.493
0.098 0.213
0.530 0.266
-0.169 -0.588
Manitoba
Dairy Bakery
-0.196 -0.381
-0.649 0.547
0.174 -0.484
-2.137 0.838
0.243 -0.537
0.095 0.207
0.541 0.271
-0.139 -0.483
Saskatchewan
Dairy Bakery
-0.183 -0.357
-0.638 0.538
0.200 -0.558
-1.827 0.609
0.259 -0.507

-0.318
0.221
0.235
0.217

-0.965

-0.409
0.264

Fruitnut
-0.156
-0.314

0.231
0.218
0.233
-0.967
-0.410
0.269

Fruitnut
-0.191
-0.337

0.188
0.313
0.213
-0.968
-0.418
0.221

Fruitnut
-0.179
-0.332

0.217
0.228
0.227

-0.206
0.138
0.955
0.199

-0.280

-0.742
0.140

Sugar
-0.368
-0.203

0.144
0.888
0.214
-0.262
-0.741
0.143

Sugar
-0.450
-0.219

0.118
1.275
0.196
-0.254
-0.736
0.117

Sugar
-0.421
-0.215

0.136
0.927
0.208

0.322
0.122
-0.136
-0.166
0.087
0.057
-1.209

Restaurant

-0.119
0.318
0.127

-0.126

-0.178
0.081
0.057

-1.213

Restaurant

-0.145
0.342
0.104

-0.181

-0.163
0.079
0.058

-1.175

Restaurant

-0.136
0.337
0.120

-0.132

-0.173

0.895
1.123
0.960
0.778
0.803
0.956
0.864

Income el.
1.250
0.896
1.129
0.963
0.762
0.816
0.956
0.862

Income el.
1.307
0.888
1.105
0.946
0.782
0.821
0.955
0.886

Income el.
1.287
0.890
1.121
0.961
0.768



Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

Veggies
Meat
Fish
Dairy
Bakery
Fruitnut
Sugar
Fast food

*Highlighted estimates are significant at the 5% level

-0.148
-0.703
-0.460

Veggies

-0.727

0.246

0.656
-0.710
-0.410
-0.148
-0.768
-0.569

Veggies

-0.735

0.232

0.713
-0.617
-0.450
-0.148
-0.776
-0.456

-0.171
-0.163
0.542

Meat

0.055
-1.415
0.226
-1.135
0.332
-0.170
-0.178
0.671

Meat

0.054
-1.391
0.246
-0.986
0.364
-0.170
-0.180
0.537

0.340
0.271
0.506

Fish
0.524
0.580
-2.118
0.893
-0.724
0.339
0.296
0.626

Fish
0.510
0.547
-2.216
0.776
-0.794
0.339
0.299
0.502

0.096 0.210
0.480 0.240
-0.143 -0.496
Alberta
Dairy Bakery
-0.158 -0.307
-0.625 0.527
0.200 -0.558
-2.027 0.756
0.266 -0.494
0.097 0.209
0.524 0.263
-0.176 -0.614

British Columbia

Dairy
-0.153
-0.589

0.218
-1.892
0.292
0.096
0.530
-0.141

Bakery
-0.299
0.497
-0.607
0.657
-0.444
0.209
0.265
-0.492

-0.967
-0.371
0.227

Fruitnut
-0.154
-0.325

0.217
0.283
0.233
-0.968
-0.405
0.280

Fruitnut
-0.150
-0.306

0.237
0.246
0.255
-0.968
-0.409
0.225

-0.258
-0.766
0.121

Sugar
-0.363
-0.211

0.136
1.151
0.214
-0.258
-0.744
0.149

Sugar
-0.353
-0.198

0.148
1.000
0.235
-0.257
-0.742
0.119

0.080
0.052
-1.179

Restaurant
-0.117
0.330
0.120
-0.163
-0.178
0.080
0.056
-1.222

Restaurant
-0.114
0.311
0.130
-0.142
-0.196
0.080
0.057
-1.178

0.818
0.960
0.883

Income el.
1.247
0.893
1.121
0.952
0.762
0.819
0.957
0.855

Income el.
1.240
0.899
1.132
0.958
0.739
0.819
0.956
0.884





