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Household Demand for Convenience Chicken Meat Products in Canada

This paper empirically examines the effect of the opportunity cost of time and household
characteristics on the expenditure on convenience chicken meat. Heckman two-step and
multivariate tobit estimation procedures were employed using a 2007 AC Nielsen weekly chicken
meat expenditure data over 52 weeks period. We find that households with higher income tend to
spend more on most convenience chicken meat. Our results provide additional evidence on
household production theory predication that that wages/income has a positive influence on the
demand for convenience foods. Finally, the evidence obtained confirms the effects some
demographic characteristics have on the demands for convenience foods.
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1. Introduction

For decades there have been structural changes in the demands for foods. Changing
demographics and lifestyles, increasing female workforce participation, rising household income,
increasing awareness of the links between diet and health, and progressing food production,
processing and preparation technologies all contribute to changes in the demands for foods and
food attributes. In particular, the increases in the demands for convenience foods show the influence of a
rise in the households’ opportunity cost of time. One explanation for the changes in the demand and
consumption patterns is that firms benefit — i.e., from increased households’ opportunity cost of time in
the labour market— from the introduction of time and effort saving food products. With increasing
household labour market participation, changing lifestyle and changing household structure, the
impact the opportunity cost of time has on the demand for time and energy saving food is receiving
much attention from academician and practitioners alike.

The potential benefits of convenience chicken meat products as they emerge in the food
industry are pointed out by Buzby and Farah (2000, p.1): “part of the rise in chicken consumption
results from the chicken industry’s response to demands by consumers and foodservice operators
for value-added, brand-name, and convenience products.” From an industry perspective,
convenience has been recognized as an important attribute for obtaining competitive advantage. For
instance, ten percent of food dollars spent in grocery stores was on convenience foods', up from six
percent in 1981 (Agriculture and Agri-Food Canada, 2007). Canadians spent only six per cent of
their time on food related chores - making easy/quick foods to ptepare more appealing - in an
average seven-day period (Statistics Canada, 1998). The 2005 Time Use General Social Survey

conducted by Statistics Canada (2005) reveals that the average amount of time spent in meal

! Convenience refers to food products with features that save time and effort. Using convenience foods involves
choosing to avoid home labour to create more leisure and work time.



preparation, grocery shopping and cleanup was approximately one hour a day (Yu 2009). The
expenditure shares on restaurant meals were up from 25% in 1961 to 34 in 2004 in Canada
(Zafirious 2005).

The enhanced demands for foods sustained by the development and introduction of
convenience attributes is referred to as the opportunity cost of time effects. Consumers can obtain
food preparation time and effort saving benefits from the purchase of convenience foods. For
instance, the introduction of ready-to-prepare, ready-to-cook, heat-and-serve and ready-to-eat
chicken products provides time and effort saving benefits to households with high opportunity cost
of time in labour markets. Meanwhile, economists are increasingly taking interest in household
decision making models — such as household production model - for describing to what extent the
opportunity cost of time influence household consumption decisions. The household production
model explicitly recognizes the effects of the opportunity of cost of households’ time in
consumption decision making. In this paper, we empirically test the hypothesis that increased
households’ opportunity cost of time in labour market is associated with greater demands for
convenience foods using data on chicken meat products.

Empirical evidence tends to support the proposition that cost of time has positive influence
on expenditure in convenience food products. For example, Danish households with more money
and less time bought more convenience foods than households with less income and more time
bought (Bonke 1992; 1993). Martinez and Stewart (2003) found that consumers with higher time
costs spent more on convenience food. College-educated U.S. households (Capps ef a/. 1985) and
high-income Spanish households (Manrique and Jensen 1997) spent more on convenience meats.
For Spanish households, being more educated women and living in urban areas were positively

related to greater expenditure on convenience meat products (Manrique and Jensen 1997).



Despite the growing importance of convenience food attributes (e.g, Capps et al. 1985;
Melton ez al. 1996; Manrique and Jensen 1997; Nayga, 1998; Richards e /. 1998; Kola and Latvala
2002) and the vast literature on consumer demand for food attributes Mullen and Wohlgenant 1991;
Schmitz et al. 1993; West ef a/. 2001; McCluskey and Loureiro 2003), the empirical evidence on the
impact of the opportunity cost of time in labour market on consumption of convenience chicken
meat products is limited.

A study of the demand for convenience food is a useful first step towards answering
questions about the likely future path of food processing patterns over the coming decades. The
paper reveals interesting points. First, the theoretical model shows that changes in the opportunity
cost of households’ time may have influence on food consumption patterns. Second, convenience is
an important product attribute that creates value to buyers - where consumers place higher values on
their time and effort (O’Shaughnessy 1987) - and provides competitive edges to food processors.
Recognizing consumers’ heterogeneity in food marketing may help - through a better segmentation
of consumers- the food industry in efficiently allocating resources when developing products and
marketing mix. Marketing strategy and marketing management can be enhanced if demographic

correlates of convenience-oriented behavior can be identified (Anderson 1971).



What is Convenience?

According to the American Heritage® Dictionary of the English Language® (p. 411),
“convenience” means: “the quality of being suitable to one’s comfort, purposes, or needs; something
that increases comfort or save work.” There are numerous definitions of the term “convenience” in
the academic literature. Consequently, there is no universally accepted definition of convenience,
and it must be viewed as multi-dimensional and complex attribute (Brown 1989; Costa et al. 2001;
Jack et al. 1997). In particular, defining convenience food is difficult because multiple characteristics
can contribute to the convenience attribute of food products. Preparation method, preparation time,
preservation, packaging, and added culinary skills can all contribute to the convenience attributes of
foods.

Early marketing definitions of convenience focus on ease of access dimension. Based on
consumers’ purchasing habits, the amount of time and effort spent in acquiring a product (search
cost), Copeland (1923) categorized retail merchandise into three groups: convenience goods,
shopping goods, and specialty goods. According to this classification, convenience refers to goods
that are purchased at easily accessible stores. Kotler (1980) defined convenience goods as goods
that the primary shopper usually purchases frequently, immediately, and with a minimum effort in
comparing and buying.

Convenience attribute has also been defined based on the #pe and #ming dimensions of food
(Darian and Cohen 1995). The type dimension includes saving of time and physical or mental
energy. The timing dimension includes the stage of consumption at which convenience is obtained.
For food, these stages include deciding what to eat, purchasing, preparing, consuming and cleaning

up. Convenience foods have also been identified as those that are “fully or partially prepared foods

% The American Heritage® Dictionary of the English Language (1992), Third Edition, by Houghton Mifflin
Company. Houghton Mifflin Company.



in which a significant amount of preparation time, culinary skills, or energy inputs have been
transferred from the home kitchen to the food processor and distributor” (Traub and Odland 1979;
p.3).

The key benefits of convenience products and services are time and effort savings (Yale and
Venkatesh 1986; O’Shaughnessy 1987; Brown 1990; Anderson and Shugan 1991). Increasingly,
consumers make product choice decisions partly based on convenience characteristics
(O’Shaughnessy 1987). With increasing opportunity cost of time, consumers are becoming more
convenience-oriented (Gross and Sheth 1989). From firms’ perspective, convenience - as a product
attribute- plays an important role in competitive product positioning. For example, the increased
consumer preference for convenience might be responsible for poultry producers’ success in
competing with beef producers (Anderson and Shugan 1991).

Other food research focused on taxonomy of convenience foods by providing a continuum
based on the degree of processing (Capps e# a/. 1985): basic convenience, complex convenience, and
manufactured convenience. Basic convenience foods is more closely related to preservation method
than to ease of preparation, single or limited number of ingredients, or limit in time or energy inputs
without culinary expertise (e.g., canned and frozen fruits and yoghurt). Complex convenience foods
have high levels of time and energy saving inputs, and culinary expertise built in (e.g., frozen entrees
and canned soups). Manufactured convenience foods have fewer requirements for home-
preparation (e.g., beverages and dry cereals.

Another set of literature took a different classification approach focusing on differentiating
between different levels of readiness, not just different levels of processing (Paulus 1978). Foods are
disaggregated into five phases: ready-to-process, ready-to-kitchen process, ready-to-cook foods,
ready-to-heat, ready-to-eat foods. Similarly, the degree of preparation requirement is used to classify

foods into five: no preparation, mixing, heating, mixing, cooking, and cooking (Pepper 1980). This



approach mainly focuses on the amount of preparation and the time needed to produce ready to eat
food. Meanwhile, classification time is used to classify convenience foods (Pearson ez a/. 1985).
Overall, convenience suggests that something can be done with reduced or saved time and
effort; and that the preparation time and efforts are transferred from the household manager to the
food processor. The total costs of food consumption, thus, include product prices and the time and

energy that are spent on preparing food, eating food and cleaning up after a meal.

2. Household Production Model and Convenience Food

Several food consumption studies (Reynolds and Goddard 1993; Manrique and Jensen 1997,
Richards ez al. 1998; Angulo ez al. 2007) using household production theory emphasize the allocation
of household time between market and non-market activities, and employ the assumption that any
commodity produced by a household has a perfect market substitute. For example, prepared food is
a substitute for home food preparation as babysitter is for home childcare.

Households make food choices based on the total cost of food consumption that includes
cash expenditure on food, time costs for preparing food, and the value of the time for consuming
food (Gofton 1995). Household production theory states that a person with higher opportunity cost
of time in labour market spends more on convenience foods or childcare services. Becker (1965)
modified the neoclassical economic model by stating that the household obtains utility from some
underlying goods that cannot be bought in the market but are instead produced in the household
from market goods and time inputs.

Figure 1 provides a graphical illustration of Becker’s household production idea. A
household must decide how to allocate its time across three activities: market (wage) labour, home
labour, and leisure. The horizontal axis represents time, and the vertical axis consumption goods. It

is assumed that the price index of goods is one, the household has only one person, and household



production activities do not provide extra benefits — in the form of leisure- beyond the consumption
value of household production.

Based on these simplifying assumptions, the consumption opportunities made possible by
home production can be represented by a household’s production possibilities frontier (HPPF),
relating household labour inputs to home produced goods. In the absence of labour market
participation, the HPPF is represented by the concave curve T.4,C,. The HPPF is the production
possibility frontier that shows the different combinations of labour time and goods produced. For
each hour of labour, the household must decide whether to produce along its HPPF or supply that
hour to the market at wage rate ». Further, we expect a household to choose the activity with the
greatest returns. If households expend the first hour in labour rather than leisure, the labour hour
will be allocated to household production. This will continue as long as the marginal product of
home production exceeds the market wage rate. Once the marginal product of home production
begins to fall below the market wage rate, any additional labour hours would be allocated to wage
labour. One of the important insights from this model is that a person will work at home as long as
the marginal product of home production exceeds the marginal product of market work (ie., the

market wage rate).



Figure 1 Allocation of Time with an Increase in the Wage Rate
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A representative household that supplies L)\, units of market labour at an initial wage rate
of W), allocates N, T units of home labour, and 0N, units of leisure labour, and purchases market
goods 0X, with non-labour income, achieving a utility of U, Starting with the household
production possibility frontier HPPF and price line w,/p, the household’s optimizing bundle of
market goods (e.g, convenience goods) and leisure becomes located at the point where the highest
possible indifference curve is tangent to the budget frontier. If the point of tangency is achieved
along the linear portion of the frontier, the hours to the left of the point D to the tangency
represents leisure, the hours between the tangency point (B) and A4, represent market labour, and

the hours between point A, and the endowment T represent labour time devoted to home
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production. If the point of tangency occurs along the concave portion of the frontier, the household
will choose only leisure and home production labour.

Because the market wage rate is greater than marginal product of home production starting
from point .4,., the household allocates some hours to work in the market (I,IN,) rather than only
work in the home, From point A4, on, the individual can obtain more consumption goods by
working any additional hours in the market. The individual obtains XX units of home-produced
goods and XX, units of market goods with wages, enjoys 0L, hours of leisure, and use L,N, hours
to work in the market and N, T hours to work at home.

If, however, the wage rate increases from w, to », the price line tilts to w,/p, and the linear
portion of the frontier becomes steeper, corresponding to the highest market wage rate. When the
market wage rate becomes higher, it now exceeds the marginal product of labour allocated to
household production for a greater portion of the household’s HPPF. Therefore, the vertical line
marking the transition point from household to market labour shifts to the right, from N,4, to
N,A,, resulting in an increase in market labour supplied by the household — net of substitution and
income effects of wage changes that would arise.

Therefore, if the household works in the market, a change in wage rate influences the
consumption of goods and the allocation of time. The rise in wage rate expands the household’s
goods consumption from 0X, to 0X,. The individual obtains X,X, units of home-produced goods
and XX, units of goods purchased with income from wage market, enjoys higher hours of leisure
(0L,), and uses L,N, hours to work in the market and N,T hours to work at home. The outcome of
the changes is that the time allocated to home production falls as the wage rate increases. If the
marginal product of home production is lower than the market wage rate, the household will choose
to work more in the market, and perhaps buy. As the wage rate increases, the household decreases

home production labour time from N,T to N,T; increases its market labour hours from I,N, to
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L,N,; increase the purchases of market goods from 0X, to 0X,; and decreases home produced
goods from X,X; 70 X,X,. Thus, wage rates are expected to have a positive effect on household demand for

convenience chicken meat products (x;).

3. Empirical Framework

Based on the household production model, the demand functions for market purchased goods (e.g,
convenience) can be generalized for a consumer or household as
Xie = (Pije Wige, Vige Tige) ey

where 1 = 1,...n indexes the m goods; j =1,..., m indexes the households; t =1,..., T indexes the
weeks; x;, is quantity demand for market purchased convenience chicken meat products, p,is price
of market purchased inputs, wj, is the wage rate, and 17, is non-labour income, and T (24 hours) is
the total time available for a household. In equation (1) the demand for convenience chicken meat
products depends on the price of the product, wage rates, and non-labour income, and total time
available for the household.

Multiplying equation (1) by market prices faced by the i-th household and normalizing all
prices at unity, as done by Yen (1993), Nayga (1998) and Angulo et al. (2007), and T is normalized to
unity, the expenditure function are obtained:

Yiie = PipeXije = Fi (Wi, Vije) 2
Vi represents household’s weekly expenditure. Wage rates are expected to have a positive effect on
consumer demand for convenience chicken meat products from the household production model
(Becker 1965). This hypothesis cannot be tested directly because wage rates are missing. Instead,
aggregate income (wage + non-labour income) is used.

Information on socio-demographic variables can play distinctive roles in consumption

decisions (McCracken and Brandt 1987; Yen 1993; Nayga 1998) to capture differences in taste
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(Pollak and Wales 1992). To control for household heterogeneity, the expenditure functions in (2) is
augmented to by socio-demographic variables:
Yiie = Fi (1ijes €ije) ©)

where [

i (= wy, + 17,) is aggregate income and se;; is a vector of socio-economic variables. The above

it

relationship can be estimated using ordinary least square. The use of household micro-data on
detailed products raises, however, econometric issue related to zero consumption’ of one or more of
the products. The three possible reasons that may contribute to the zero expenditure problems are
infrequency of purchase (too short duration of the survey not allowing households to report any
purchase), non-consumption (households not interested in buying a specific product), and corner
solution (potential buyers do not buy a specific product at current prices and household income
level).

As indicated above, zero expenditure is a limited dependent variable econometric issue
related to censoring, truncation and sample selection. The distinction among censoring, sample
selection, and truncation is that for both censoring and sample selection, the information on selected
and non-selected subsamples is available, but for truncation only the information for selected
subsample is available. To deal with zero expenditure problems, depending on whether the data is
censored, sample-selected, or truncated, different econometric methods have been used in the
literature. The models include the Tobit model (Tobin 1958), the Heckman two-step model
(Heckman 1979), the double hurdle model (Pudney 1990), Generalized Multivariate Heckman

(reference), and multivariate Tobit model (Lee 1993; Shonkwiler and Yen 1999; Yen e al. 2003;

Barslund 2007).

% The proportion of a household with zero expenditure is high when increases as both the record period is short (e.g,
daily) and the categories are more specific. For example, the number of households with zero expenditure would
increase as the survey period decreases from monthly to weekly; and there would be more households with zero
expenditure for chicken than for meat, and mote for chicken wings than for chicken.
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Note that parameter estimates are inconsistent when only observed positive expenditure data
are used to estimate expenditure functions by OLS regression. The Tobit model has been found to
be appropriate when zero consumption problems are caused by economic factors such as high
prices or low income (corner solutions). The restrictive feature of the Tobit model is the nature of
its parameterization. The Tobit model treats recorded zeros as true non-consumption and implies
that the probability and level of consumption are determined by the same sets of parameters and
variables. This parameterization has been criticized in food demand analyses (Reynolds 1990; Jones
and Posnett 1991). A variable is constrained to influence the probability of censoring and the level
of expenditure in the same direction (Barslund 2007).

The double-hurdle model was proposed by Cragg (1971) and Atkinson ef a/. (1984) as an
alternative to deal with zero expenditure problems. The double-hurdle model features two separate
stochastic processes, which determine the probability and conditional level of consumption and
accounts for zero expenditure resulting from true non-consumption as well as other factors (Pudney
1990). The double-hurdle model, however, ignores zero expenditure resulting from infrequency of
purchase.

Heckman two-step is another popular method that has been used in the empirical demand
analysis (Heckman 1979). Maddala (1992, p.53) has raised the question of when it is appropriate to
use the censored regression model (Tobit) instead of the sample selection model (Heckman). The
censored (e.g, Tobit) regression model is appropriate if the censored dependent variables are caused
by the way in which the data were collected or recorded. The Tobit regression model is not
appropriate if the censored data is because of some decision on the part of the respondents (e.g, a
decision not to purchase any convenience chicken meat).

In this study, the equation-by-equation Heckman two-stage and a multivariate Tobit models

are used to correct for the zero expenditure problem. As discussed above, each model is based on
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different assumptions regarding zero expenditure. The Heckman two-step is appropriate when zero
expenditure is because of sample selection, and the multivariate Tobit model when zero expenditure
is caused by corner solutions. Using Monte Carlo simulation Tauchmann shows that— compared to
multivariate selection models— “...if computational simplicity and consistency are the major
concern, the equation-by-equation Heckman appears to be the best choice” (Tauchmann, 2008; p.
7). “Heckman-OLS, -SUR, show a remarkably good performance and might be the best choice for
practical applications.” (Tauchmann, 2005:372).

The Heckman’s two-step procedure has been widely applied in estimating wage rates
(Heckman 1980), and in demand studies (e.g, Cheng and Capps 1988; Heien and Wessells 1990;
Nayga 1995; Nayga 1998). The Heckman two-step procedure models purchase decisions and the
level of purchase separately. The first step (the participation decision) is whether or not to purchase
(1= yes, 0 = no), and the second step (the purchase decision) deals with the quantity purchased or
the amount spent on purchasing. An intermediate parameter, the inverse Mills ratio, is calculated
from the first step, and then incorporated into the second step. The first step models the probability
of participation:

Yiie = Xiie Bi + €ije

dije = Zij¢ " o + Ujje

Q)

where 1 = 1,...n indexes the m goods; j =1,..., m indexes the households; t =1,..., T indexes the

weeks; di: is the latent variable (unobservable) for 0/1 purchase (participation) decisions; Zj; Vi

Xjjt ate vectors of observed independent variables; a;’s are coefficients to be estimated; €;; and Uy,

ij

are the random error term.

1 if dj; >0
ijt = . * ©)
0 if dj <0
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The inverse Mills ratio (imr) (A(z;;"a;)) for each household can be calculated as

ijt

~0(z5 o)

My o) = D(z;'a)

©)

where ¢(z;;'a;) are the standard normal density function and @(zj;'c;) the cumulative

ijt ijt

distribution function. The mean of the expenditure equation for households:

Xijt Bi +8iMzy ') i dyy =1

ELyi | Xijt’zijt’dijt]={0 if dj, =0 7

where yj, is the level of actual expenditure on convenience chicken products, 6; = pc, is the

coefficient of the inverse Mills ratio. The inverse Mills ratio is derived for each equation and is used
as an explanatory variable in the second step estimation of purchasing decision to capture sample
selection bias (Heckman 1979). Importantly, only the positive observations on y,s are used in the

second step to estimate the conditional marginal effects. The estimates of a; from the probit model

are then used to construct consistent estimates of the inverse Mills ratio term. By assumption, the
means of U and & are zero, the standard deviation of Uis one and the standard deviation of &is o,
(Greene 2008, pp.883-880).

Another way to solve zero expenditures problem is to use multivariate Tobit model (Lee
1993; Shonkwiler and Yen 1999; Yen, Lin and Smallwood 2003), where both the participation
decision and the consumption decision are determined by the same process. The advantages of the
Multivariate Tobit model are to capture corner solution problem and cross-equation correlations.
Following Yen, Lin and Smallwood (2003), Yen and Lin (2002) and Barslund (2007), the Amemiya-
Tobin approach with a system of Tobit expenditure shares are specified. Yen, Lin and Smallwood

(2003) used a simulated maximum likelihood (SML) estimator of a similar system. For the
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multivariate Tobit model, the conditional recursive mixed process (CMP) estimator (Roodman 2009)

is used.

4. Data

The data used in this study is from AC Nielsen weekly scanner data providing information on the
Canadian retail chicken market. AC Nielsen data for 2007 include frozen and fresh chicken meat
products weekly purchases of 82,936 numbers of observations across Canada for approximately
9,000 households over 52 weeks. The data include product characteristics, such as brand (branded,
unbranded), meat cuts (wing, leg, etc.), preparation form (popcorn, wings, etc.), preparation type
(breaded, fried, etc.), expenditure in cents, number of packages or units, and weight in pounds (for
frozen products). Household characteristics include region (Ontario, Quebec, West Canada, British
Columbia), language, household size, age and presence of children, household head age, income,
household head education, and urban and rural. The chicken meat product category contains forty-
six types of meat cuts: thirty-eight fresh and eight frozen chicken. The forty-six meat cut types are
then categorized into three based on the degree of convenience.

The following discussion provides the basis for classifications of convenience chicken meat
products. The categories of convenience chicken meat draw on the work of Paulus (1978) and Park
and Capps (1997). Five degrees of convenience are identified by Paulus (1978): ready-to-process,
ready-to-kitchen-process, ready-to-cook, and ready-to-heat, and ready-to-eat. As showed in Table 1,
this scheme provides five phases of degree of readiness. Phase 1 (i.e., ready-to-process) represents
the lowest level convenience. In Phase 2 (i.e., ready-to-kitchen processing) the extent of processing
still is considerable. In Phase 3 (i.e., ready-to-cook) the basic operations in the treatment of foods

were already accomplished. Phase 4 (ready-to-heat) refers to products that are already cooked and
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preserved, and what remains to be done is only heating. Phase 5 (ready-to-eat) requires no further
processing; the products can immediately be served.

Convenience food classification usefully focuses not only on the degree of processing or the
degree of readiness, but also on the households’ opportunity cost of time (wage rate). Following the
notion of time saved in preparing food and Paulus’s work, three ex post categories of convenience are
identified (Table 2): most convenience (prepared), semi-convenience (semi-prepared), and least
convenience (unprepared). The most convenience category includes the ready-to-heat phase. Semi-
convenience includes the ready-to-cook and ready-to-kitchen-processing phases. Least convenience
contains the phase of ready-to-process. Because the information on the ready-to-eat is not available

in the date, it is not included in the current classification.
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products if economies of scale (Vernon 2005) in food preparation exist. There is a higher tendency
for some household members to specialize in food preparation, therefore, larger family can use less
time for meal preparation than smaller family. On the other hand, for households with higher
opportunity cost of time in the labour market, it is possible that they may spend more on
convenience food (Nayga 1998).

Further, based on household production theory, households with children are expected to
influence expenditure on convenience chicken meat positively. This is because the presence of
children in the family increases the opportunity of cost of household labour. Age is included to
capture the stage of the household in the life cycle (Nayga 1998). Older households are expected to
spend less on convenience foods than others. Younger household might be more receptive to the
increased availability of convenience foods and additional mechanical labour saving kitchen
equipment than older household (Reynolds and Goddard 1993).

Regional dummy variables are included to control for location specific-effects such as
regional price and wage rates variations. Seasonal dummy variables for winter, spring, and summer
are included to control for the possible seasonal effects, such as temporal price variations, holidays
and weather. Table 3 presents data description along with descriptive statistics for the dependent

and independent variables.

5. Results and Discussions

Parameter estimates of Heckman-two step model are presented in Table 4. Most of the estimated
coefficients are statistically significant at the 0.05 level or better for both selection and level
equations. Some of parameter estimates have opposite signs in the selection and level equations,
which highlight the importance of using sample selection model such as Heckman-two stage (Table
4), rather than models such as Multivariate Tobit (Table 6). For example, for most convenience

model, being in higher income category has a negative coefficient on the participation equation but a
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positive effect of the expenditure equation. On the other hand, the estimated result from the
Multivariate Tobit model shows that households with income greater than $69,000 spent less than
households with income between $40,000 and $69,000, but spent more than households with
income less than $20,000 on most convenience. This results shows that the multivariate tobit model do
not separate participation and intensity effects of the explanatory variables. Thus, the following
discussion is based on results from Heckman-two step.

For the probability model, the LR chi-square test statistic was significant at a five percent
significance level. The selection equation correctly predicts the probability of participation 70
percent of the time for most convenience, 60 percent of the time for semi-convenience and 82 percent of
the time for Jeast convenience. The pseudo R-square are low, as typical for cross-sectional data (e.g., Yen
2005) 0.02 for most convenience, 0.02 for semi-convenience, and 0.02 for /fast convenience. Sample
selectivity is present for the semi-convenience and least convenience equations as evidenced by the

significance of the coefficient of the Inverse Mill ratios in the expenditure equations.

5.1. Selection (Participation) Model Results

The statistical test in this section is based on marginal effects (Table 5). For the selection
equation a higher income level was associated with a lower probability of consumption of most
convenience (ie., households with income greater than $69,000 were less likely to purchase nzost
convenience chicken meat products), and a higher probability of consumption of semi-convenience and
least convenience chicken meat consumption. The probability model does not support our hypothesis
that the consumption of most convenience increases with wage rate (income). In particular,
households with income from $20,000 to $69,000 were more likely to purchase most convenience
chicken meat. Based on the marginal effects (Table 5), compared to household in income category

above $79,000, the probability of purchasing “most convenience” was higher by 2.8% for
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households with $20,000 to $29,000 annual income, by 1.1% for household with $30,000 to $39,000
annual income, by 2.5% for household with $40,000 to $49,000 annual income, and by 1.2% for
households with income with $50,000 to $69,000 annual income.

For other socio-demographic variables, some conclusions can be drawn from the
participation equation. In general, households with more than four members are more likely to
purchase most convenience chicken meat than those with four and less. Households without children
were less likely to purchase wost convenience and were more likely to purchase sewzi-convenience.

In relation to household head age effects, most of the marginal effects are positive. Those
household heads with age less than 65 were more likely to purchase wost convenience (Table 5) than
those with age greater than 64. The result may indicate that younger household heads are more
receptive to the increased availability of convenience foods than older households, as it is easier for
younger households to try new things (Capps ef a/. 1985). Our result for the relationship between
household age and demand for convenience food is consistent with Angulo, Gil and Mur‘s (2007)
for Spanish consumers.

Our results indicate that households with higher level of education were less likely to
purchase most convenzence chicken meat. In particular, those households with education level less than
university graduate were more likely to purchase »ost convenience.

Our results indicate regional variations in the probability of participation in ost convenience
chicken meat purchasing. Households in Quebec, Ontario, and Manitoba/Saskatchewan were more
likely to purchase most convenience chicken meat products than those in British Columbia.
Urbanization also explains variations in the probability of purchasing convenience chicken meat.
Urban residents were less likely to purchase muost convenience chicken than rural residents; but urban

residents are more likely to purchase sewz- and Jeast- convenience chicken than rural residents.

22



Seasonality plays a significant role in explain temporal variation in the probability of
purchasing most convenience, semi-convenience and least convenience chicken meat. Our findings
suggest that households were more likely to purchase most convenience and less likely to purchase
least convenience in winter season. In summer and spring, the probability of purchasing ost

convenience is lower, semi-convenience is greater, and least convenience is lower.

5.2. Expenditure Model Results

To empirically test the hypothesis that an increase income is associated with a greater expenditure on
convenience chicken meat products, the results of the second steps of Heckman’s two-step procedure are
presented in Table 4. The test was based on the statistical significance of marginal effect of income
variable categories (Table 5). Contrary to the results for the participation model, for the expenditure
level, a higher income level was associated with a greater level of expenditure on ost convenience and
semi-convenience, but has no significant effect on the level of expenditure on /east convenience at 5 percent
significance level.

In particular, households with income less than $70,000 spent less on wost and seni convenience
than households with income of $70,000 and higher. The expenditure on most convenience chicken
meat was lower than the reference group (i.e., $70,000 and above) by $1.57 per week for households
with annual income from $20,000 to $29,000, by $1.69 per week from $40,000 to $49,000, by $1.43
per week for households with annual income from$30,000 to $39,000 and by $0.35 per week for
households with annual income from $50,000 to $69,000. Similar results wetre obtained for semzi-
convenience that households with income greater than $69,000 spent more on semi-convenience. 'Thus,
income has a significant positive effect on the level of expenditure on most and semi-convenience
chicken products, and the results support the hypothesis that increased income is associated with

greater expenditure on most convenience meat.
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Our results are consistent with the household production theory (Becker 1965) since the
higher the wage rate (household income), the higher will be the opportunity cost of time for the
household. Households may be unwilling to spend much time on food preparation due to the
increasing value placed on leisure time. Previous studies (McCracken and Brandt 1987) have also
shown that wage rate — the opportunity cost of household’s time- is an important factor in
determining convenience foods consumption. This result is consistent with findings from other
convenience foods studies (Reynolds and Goddard 1993; Manrique and Jensen 1997; Nayga, 1998),
which concluded increase in income would increase demand for convenience foods. Bonke (1992;
1993) showed that households with higher incomes spent more on convenience foods.

Households with four or less members spent less on wzost convenience, semi-convenience, and least
convenience chicken meat products (Table 5). The finding for muost convenience is consistent with other
studies in that household size positively affected the expenditure on most convenience meats
(Manrique and Jesen 1997), and the consumer demand for complex and basic convenience foods
(Capps ef al. 1985). Others found a positive relationship between household size and expenditures
on prepared salads/disserts and miscellaneous prepared foods, and negative relationship between
household size and expenditures on frozen meals and frozen prepared food other than meal (Nayga
1998).

Households without children spent approximately six cents per week more on ost convenience
and sixteen cents per week more semi-convenience than household with children. This result is
unexpected since the household production theory predicts that the opportunity cost time for
household with children is higher than those without children. Perhaps households without children
may not spend much time on cooking. Similar results have been found for U.S consumer that

households without children spent more o food away from home than do households with children
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(Nayga 1995). Nayga (1998) argues that larger labour supply for households with children—
economies of scale — may explain this relationship.

Our results indicate regional variations in the level of expenditure on mwst convenience. The
marginal effect shows that households in Maritimes, Quebec, Ontario, Manitoba/Saskatchewan, and
Alberta spent less on ost convenience chicken meat than households in British Columbia. For
example, the expenditure on ost convenience chicken meat less than British Columbia by $4.80 per
week for Maritimes by $4.95 per week for Quebec, by $4.49 per week for Ontario, by $1.32 per
week for Manitoba/Saskatchewan, and $1.04 per week for Alberta. The differences in marginal
effects for most convenience may reflect regional variations in prices, because price variables are missing
from the analysis. Regarding seasonality, households spent more on mwost convenience and semi-
convenience meat in spring and summer seasons than in fall season; and they spent less on semi-
convenience meat in winter season than in the fall. There was no statistically significant difference in
the level of expenditure on Jeast convenience between winter and fall seasons.

Age has a mixed effect on expenditures on most convenience: expenditures on st
convenience is higher for age category 45 to 64 year than those higher than 64 years old, and there is
not statistical different between age category 18 to 44 and those higher than 64 years old. This may
suggest non-linear relationship between age and expenditure on most convenience (see Nayga 1998)
— the opportunity cost of time increase with age, reaches maximum and eventually decline with age.
Expenditure on semi-convenience is lower for age higher than 64 years old suggesting that younger
households with your head spend more on semi-convenience.

Education dummy variables have statistically significant effect on expenditures on ost and
semi-convenience chicken meat. Household headed by high school and technical college graduates spent

more on most and semi-convenience than do household headed by post graduates. On the other
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hand, household headed by college and university graduate spend less on most and semi-convenience

than households headed by post graduates.

6. Concluding Remarks

The purpose of this study is to empirically examine the effects of household income — as a measure
of the opportunity cost of time — and other socio-demographic variables on the demand for
convenience chicken meat. Theoretical relationship between wage rate and consumption of
convenience food was established; and household income was selected to proxy wage rates. This
research is the first one to consider the relationship between income and convenience chicken meat
consumption in the Canadian context. In addition, the study documents the importance of modeling
chicken consumption at a disaggregate level based on convenience attribute. The findings of this
research contribute to food demand literature by providing additional evidence on the influence of
households” opportunity cost of time (i.e., income) and demographic characteristics on the demands
for foods.

The results from selection model show that households with higher income were less likely
to participate in the purchases of muost convenience and semi-convenience chicken meat. Meanwhile, the
findings from expenditure equation suggest that households with higher income spent more on 7ost
convenience and semi-convenience. Note that the positive relationship between household income and the
expenditure on semzi-convenience may indicate the importance of other attribute (e.g., diet and health).
Approximately 47 percent of the expenditure on semi-convenience is on breast meat (i.e., white
meat) which is claimed to have health benefits. The time-saving and energy-saving benefits of eating
some convenience foods have been criticized as having negative effect on health. Examples of this

include the potential link between the level of fast food consumption and the prevalence of obesity
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(Wolf and Colditz 1994, 1998; Chou, Grossman, and Saffer 2004; Rashad, Grossman, and Chou
2005; Binkley 2006; Gayaneh et al. 2007) and other health issues. One factor that is held largely
responsible for excess and obesity since the 1970s is dietary intake and dietary quality; in particular,
fast food is one of the major contributors to excess and obesity (Binkley 2000).

With regards to demographic variables, the empirical results have considerable importance
for food industries. Most of the non-income variables examined significantly influenced the
participation in chicken market and the expenditure on chicken meat. For example, having higher
level of education, having smaller numbers of household members, being older, living in urban area,
being without children were all associated with lower probability of purchasing wost convenience chicken
products. The expenditures on most convenience and semi-convenience were higher in spring and summer
seasons than in the fall. Households living in Maritime, Quebec, Ontatio, Manitoba/Saskatchewan
and Alberta spent less on both most convenience and semi-convenience than those living in British
Columbia. Thus, it is important for policymakers and the food industry to recognize observed and
unobserved consumer heterogeneity. Policy makers can use this information in public policy design,
while food industry can use it in marketing policy design.

Despite the important contribution of the study to the literature, data limitations resulted in
some challenges. Obtaining information on actual wage rates (the opportunity cost of time), non-
labour income and prices market goods may help to disentangle the influence of total income into
wage rate effects (substitution effect) and income (non-wage and wage) effects. As well, extension to
other meat types (e.g., beef and pork) may prove useful, as chicken in itself is claimed by some as
more time saving than beef or pork. “...binding time constraints of increased number of women in
workforce may also direct meat consumption towards categories in which poultry products

predominate — those that favor quick preparation and fast food choices.” (Haley, 2001: p.42).
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The present study is based on ex post classification of chicken meat into most convenience,
semi-convenience and least convenience. Further research could use latent class model to classify
chicken products and consumers into different categories based on the underlying unobserved
heterogeneity. The results may show which consumer categories spend more on chicken with certain
attributes. For example, convenience-oriented consumers may spend more on most convenience
chicken products, while health-oriented consumers may spend more on less processed and less
convenient chicken products. Those results may provide useful information to better understand
consumers purchase behavior.

One important result relates to the choice of estimators when dealing with the problem of
zero expenditure. The Heckman equation-by-equation approach that is adopted in this study appears
to be the best choice when computational simplicity and consistency is considered (Tauchmann
2008). But, an extension to multivariate Heckman-type sample selection model (e.g,Tauchmann
2005; 2008; Shonkwiler and Yen 1999; Yen 2005) to capture cross-equation correlation in the
second stage worth considering. In terms of econometric modeling, further research could be also
carried out to capture the dynamic and heterogeneous nature of consumer behavior using dynamic

panel model (Bover and Arellano 1997).
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Table 1 Categories of Ready-to-serve Foods

Phase Designation Explanation Example Processing Required
1 Ready to Products still subject to Carcass Cutting of the meat,
process processing other than those  halves preparation
within the direct scope of
production
2 Ready to Suitable for kitchen Cuts of meat  Preparation,
kitchen processing dimensioning, recipe,
processing cooking, portioning
3 Ready to cook  Suitable for direct cooking Portioned Cooking, portioning if
meat necessary
4 Ready to heat  Suitable for heating to eating Ready-to- Final cooking and/or
temperature serve foods heating to eating
temperature, portioning, if
necessary
5 Ready to eat Suitable for direct Hot meals Portioning if necessary
consumption from central
kitchen

Source: Paulus 1978, pp.6-14.
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Table 2 Percentage Expenditure Share by Meat Cut and Convenience Categories

Category Meat cut Category Overall Proportion of
expenditure expenditure  Zeros
share Share

Most Convenience 100% 28.86% 68.4%

(Frozen)

Breast 30.1% 9.00% 89.7%
(processed)

Thighs 0.62% 0.19% 99.8%
Wings 15.88% 4.58% 94.4%
Drumsticks 0.37% 0.11% 99.9%
Unspecified 52.31% 14.61% 82.3%
(processed)

Mini drums 0.48% 0.14% 99.8%

Semi-convenience 100% 55.10% 40.7%

(Fresh)

Breast 46.82% 26.34% 70.8%
Thighs 11.36% 6.25% 92.2%
Legs 5.44% 2.95% 96.3%
Wings 4.21% 2.32% 97.1%
Drumsticks 6.8% 3.68% 95%
Drummettes 0.31% 0.17% 99.8%
Gizzards/Giblets  0.38% 0.20% 99.7%
Not applicable 12.8% 6.97% 91.6%
Breast/Thighs 0.34% 0.19% 99.8%
Assorted 1.88% 1.05% 98.8%
Legs w/backs 4.57% 2.49% 97%
Breast w/backs  2.91% 1.62% 98.1%
Thighs w/backs  0.67% 0.36% 99.5%

Least Convenience 100% 16.04% 81.9%

Whole 96.35% 15.32% 82.5%
Half 1.67% 0.26% 99.7%
Quarter 1.97% 0.31% 99.6%
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Table 3 Descriptive Statistics for Variables in the Demand for Convenience Chicken Meat Products

(2007)
Dependent Variables Descriptions Mean  Standard
Deviation

Decision to buy #ost = 1 if expenditure > 0; 0, 0.318  0.466

convenience otherwise

Decision to buy sem: = 1 if expenditure > 0; 0, 0.590  0.492

convenience otherwise

Decision to buy /east = 1 if expenditure > 0; 0, 0.183  0.386

convenience otherwise

Total expenditure (in MC +SC+LC 12.457 10.203

$/week)

Most convenience Most convenience 0.289  0.438

expenditure share expenditure/total expenditure

Semi convenience Semi convenience 0.551 0.481

expenditure share expenditure/total expenditure

Least convenience Least convenience 0.160  0.354

expenditure share expenditure/total expenditure

Canadian

Independent Variables Population *

Income under20k =1 if household income <20K; 0.060 0.238 0.153
0 otherwise

Income 20k-29k =1 if household income 20K-  0.098  0.297 0.105
29K; 0 otherwise

Income 30k-39k =1 if household income 30K-  0.112  0.316 0.110
39K; 0 otherwise

Income 40k-49k =1 if household income 40K-  0.117  0.322 0.099
49K; 0 otherwise

Income 50k-69k =1 if household income 50K-  0.204  0.403 0.167
69K; 0 otherwise

Income above70k =1 if household income > 0.408  0.492 0.367
69K 0 otherwise

agel8-34 = 1if age = 18-34; 0 otherwise  0.054  0.227 0.293

age35-44 =1if age = 35-44; 0 otherwise ~ 0.234  0.424 0.184

age45-54 = 1if age = 45-54; 0 otherwise  0.283  0.450 0.200

age55-64 = 1if age = 55-64; 0 otherwise  0.211  0.408 0.150

age above 64 = 1if age = >64; 0 otherwise ~ 0.217  0.412 0.173

Not high school grad =1 if education = Not high 0.128  0.334 0.154
school grad; 0 otherwise

High school graduate =1 if education = High school ~ 0.180  0.384 0.239
graduate; 0 otherwise

College =1 if education = College; 0 0.140  0.346 0.124
otherwise

College grad =1 if education = College grad; 0.240  0.427 0.253
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0 otherwise

University =1 if education = University; 0 0.084  0.278
otherwise

Post Graduate =1 if education = Post 0.228 0.419 0.229
Graduate; 0 otherwise

Household size 1 =1 if household size = 1; 0 0.168 0.374 0.268
otherwise

Household size 2 =1 if household size = 2; 0 0.406  0.491 0.336
otherwise

Household size 3 =1 if household size = 3; 0 0.151  0.358 0.159
otherwise

Household size 4 =1 if household size = 4; 0 0.179  0.383 0.150
otherwise

Household size above 4 =1 if household size > 4; 0 0.096 0.294 0.088
otherwise

Presence of Children =1 if children present=; 0 0.689  0.463 0.715
otherwise

Location =1 if location = Urban; 0 0.622  0.485 0.800
otherwise

Maritimes =1 if region = Maritimes; 0 0.145 0.352 0.055
otherwise

Quebec =1 if region = Quebec; 0 0.272  0.445 0.233
otherwise

Ontatio =1 if region = Ontario; 0 0.325  0.468 0.389
otherwise

Manitoba/Saskatchewan =1 if region = 0.084  0.278 0.067
Manitoba/Saskatchewan; 0
otherwise

Alberta =1 if region = Alberta; 0 0.090 0.288 0.107
otherwise

British Columbia =1 if region = British 0.082 0.274 0.131

Columbia; 0 otherwise

* Statistic Canada 2006 census
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Table 4 Parameter estimates of purchasing convenience chicken products

Most Convenience

Semi-convenience

Least Convenience

Variable
Income under 20k

Income 20K-29k
Income 30K-39k
Income 40K-49k
Income 50K-69k
Household size 1
Household size 2
Household size 3
Household size 4
Age 18-34
Age 35-44
Age 45-54
Age 55-64

Not high school grad

Probit
-0.029
(-1.240)
0.078*x*
(4.300)
0.032*
(1.910)
0.070%%*
(4.320)
0.034%*
(2.610)
-0.494x+%
(-19.860)
-0.375%**
(-17.380)
-0.27 1%k
(-13.770)
-0.077+%%
(-4.370)
0.47 1%+
(20.460)
0.44 2%
(27.100)
0.37 2%
(25.160)
0.185%%*
(12.170)
0.289+%*

Expenditure

1,588k
(-5.010)
11,6364+
(-6.510)
141200k
(-6.190)
-0.789%%
(-3.560)
-0.327*
(-1.900)
22,7364k
(-5.920)
1,103k
(-3.270)
~1.305%%k
(-4.630)
0,779k
(-3.750)
0.717*
(1.680)
0907+
(2.450)
1.069%+*
(3.210)
1,149k
(4.470)

Probit
0.055%*
(2.550)
-0.030%*
(-1.760)
0.021
(1.300)
-0.031**
(-2.020)
-0.022
(-1.810)
0.184kk
(7.650)
(0.152%k
(7.180)
0.144%kx
(7.400)
0.042%*
(2.370)
-0.093%x*
(-4.220)
-0.083%**
(-5.420)
-0.069%**
(-5.060)
-0.020
(-1.410)
-0.140%+x

Expenditure

22,089
(-11.080)
1,633
(-9.990)
1,064
(-7.410)
20,6954+
(-4.680)
0,468+
(-3.970)
4,827
(-17.400)
2,712k
(-11.790)
-2.168%*
(-9.790)
11710k
(-6.690)
1,027
(4.850)
0,658+
(4.340)
0.81 5%+
(6.040)
0,858+
(6.950)

Probit Expenditure
-0.105%F* 0.243
(-4.180) (0.690)
-0.095%#¢ -0.279
(-4.720) (-0.950)
-0.081#*¢ -0.008
(-4.360) (-0.030)
-0.059%F* 0.196
(-3.260) (0.840)
0.00002 0.030
(0.000) (0.200)
0.113%** -3.857#*%
(3.970) (-11.290)
0.0971#x* -2.235%4%
(3.590) (-7.860)
0.058** -2.144x%%
(2.450) (-8.080)
0.014 -1.77 5%k
(0.640) (-7.450)
-0.361#F* 0.437
(-13.510) (0.590)
-0.334x%¢ 0.808
(-18.780) (1.210)
-0.268*** 1.123%*
(-17.250) (2.080)
-0.103%*¢ 0.652%+
(-6.780) (2.620)
-0.044%¢
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High school graduate
College

College graduate
University
Quarter 1
Quarter 2
Quarter 3
Maritimes
Quebec

Ontario
Manitoba/Sask
Alberta

Urban

No child

Constant

(16.490)
0.27 3%
(18.020)
0.205%%*
(12.630)
0.168%%*
(12.010)
0,13+
(6.780)
0.092%*
(7.010)
10.04GHr*
(-3.550)
10,073k
(-5.600)
-0.037*
(-1.760)
0.061%%*
(3.260)
0.048%x*
(2.630)
0,184k
(8.100)
0.041%
(1.800)
10.084%
(-8.310)
10,088k
(-5.210)
0,599+
(-20.720)

-0.084
(-0.470)
0.442%%
(2.520)
0.393*
(2.200)
4,845+
(-17.160)
4,902+
(-19.200)
-4 460
(-17.910)
1.185%%x
(-3.770)
~1.009%%+
(-3.340)
0.175
(1.210)

16,7025+
(15.440)

(-8.440)
-0.145%%x
(-10.060)
10.08445%
(-5.460)
-0.070%%x
(-5.280)
10.068%*
(-3.780)
-0.001
(-0.050)
0.108%*
(8.650)
0.092%%*
(7.440)
0.21G**
(11.100)
0.184%#
(10.450)
0.247%5
(14.290)
10.07G#r*
(-3.550)
-0.022
(-1.020)
0.064%%*
(6.600)
0.074%%*
(4.460)
-0.053*
(-1.930)

-0.225
(-1.930)
0.050
(0.350)
0.103
(0.770)
-1.655%%*
(-6.500)
4,051 %5
(-18.160)
3,499k
(-13.670)
1.726%%+
(7.740)
0.69 1%k
(3.360)
-0.066
(-0.630)

18.435%%x
(15.650)

(-2.300)
-0.075%%x
(-4.510)
0.0728%+
(-4.040)
10.0625%+
(-4.060)
-0.037*
(-1.820)
0,107k
(-7.370)
-0.095%%*
(-6.610)
-0.025%
(-1.740)
0,171
(-7.980)
L0.274%%%
(-14.070)
-0.360%%*
(-18.750)
10,152k
(-6.340)
-0.026
(-1.140)
0.03 5%k
(3.100)
0.003
(0.160)
10,4534k
(-14.400)

0.050
(0.200)
0.409*
(1.740)
0.013

(-0.080)
0.693*
(1.820)

0.204
(0.370)

0.770
(1.090)
0.327
(-0.880)

0.196
(0.860)
0.021
(-0.150)

16,3645+
(5.870)
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Mills lambda 0.989

(1.100)
Number of obsetrvations 82936
Censored observations 56598
Uncensored observations 26338
Wald chi-square(22) 339.97
Rho 0.100
Sigma 9.862

3.749%%x
(-2.800)
82936
34012
48924
2061.09
-0.410
9.136

82936
67791
15145
339.97
-0.554
7.207

Note: *#* #* represent statistically significant at 1%, 5%, and 10% respectively; t-values are in parentheses.

-3.996*
(-1.630)
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Table 5 Marginal effects of purchasing convenience chicken products

Most Convenience

Semi-convenience

Least Convenience

Variable Probit Expenditure Probit Expenditure Probit Expenditure
Income under 20k -0.010 -1.568*** 0.021** -1.969%** -0.026%** -0.092
(-1.250) (-4.940) (2.560) (-10.140) (-4.380) (-0.260)
Income 20K-29k 0.028* -1.692%+* -0.012* -1.699%** -0.024xx* -0.581*
(4.240) (-6.720) (-1.760) (-10.130) (-4.900) (-1.930)
Income 30K-39k 0.011* -1.435%%x 0.008 -1.019%%x -0.027+* -0.267
(1.900) (-6.280) (1.300) (-6.890) (-4.500) (-0.980)
Income 40K-49k 0.025%¢* -(0.839#kx -0.012%* -0.764%+* -0.01 5%+ 0.010
(4.270) (-3.780) (-2.020) (-5.010) (-3.330) (0.040)
Income 50K-69k 0.012%%¢ -0.351** -0.009* -0.517+%% 0.00001 0.030
(2.600) (-2.040) (-1.810) (-4.280) (0.000) (0.190)
Household size 1 -0.157%kx -2.367%r* 0.070%kx -4.436%r* 0.030%** -3.503%**
(-22.500) (-5.120) (7.810) (-15.740) (3.840) (-9.930)
Household size 2 -0.129%* -0.830%* 0.059%k* -2.382kxk 0.024%* -1.948++*
(-17.860) (-2.450) (7.220) (-10.160) (3.560) (-6.590)
Household size 3 -0.090+x* -1.105%** 0.055%¢* -1.8671%*x* 0.015%* -1.962%+*
(-14.630) (-3.910) (7.510) (-8.270) (2.410) (-7.120)
Household size 4 -0.027+x* -0.723%+% 0.016** -1.080+** 0.004 -1.731 %k
(-4.430) (-3.470) (2.380) (-6.030) (0.640) (-6.990)
Age 18-34 0.179%%¢ 0.394 -0.037%kx 0.819%* -0.080** -0.733
(19.640) (0.920) (-4.190) (3.760) (-16.300) (-0.980)
Age 35-44 0.163%¢* 0.596 -0.032%+% 0.47 4% -0.080+x* -0.261
(26.350) (1.610) (-5.400) (3.050) (-20.630) (-0.390)
Age 45-54 0.135%k* 0.805** -0.027#%% 0.662%%* -0.066*** 0.270
(24.610) (2.410) (-5.040) (4.790) (-18.300) (0.500)
Age 55-64 0.067+%* 1.0717%#%* -0.008 0.815%%* -0.026+** 0.324
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(11.920) (3.950) (-1.410) (6.410) (-6.980) (1.280)
Not high school grad 0.106%+* 0.150 10.055%* 0.227* 0.011%* 10.291
(15.930) (-0.850) (-8.380) (-1.890) (-2.340) (-1.110)
High school graduate 0.100%%* 0.47 5%k L0.057#* 0.283%* L0.019%5% 0.107
(17.490) (2.710) (-:9.990) (1.970) (-4.620) (0.450)
College 0.07 5%k 0.446%* 10,033k 0.302%* 10.018%* -0.090
(12.280) (2.490) (-5.430) (2.210) (-4.150) (-0.570)
College graduate 0.060%x* 4,797k 0,027k 1,199k 10.01 6%k 0.146
(11.800) (-17.050) (-5.260) (-4.650) (-4.120) (0.380)
University 0.04 7%k 4,947k 0,027k 13,6564k 0.010% 0.672
(6.620) (-19.340) (-3.760) (-16.170) (-1.850) (-1.220)
Quarter 1 0.033%x* 4,495k 0.000 2,97k 0,027k -0.379
(6.940) (-18.020) (-0.050) (-11.490) (-7.570) (-0.540)
Quarter 2 10.01 6%+ 1.3 5wk 0.042%%% 1,557k 10,0245 10.813%*
(-3.570) (-4.170) (8.710) (6.820) (-6.760) (-2.140)
Quarter 3 10.025%* 1,038k 0.035%* 0,644k -0.006* 0.113
(-5.650) (-3.430) (7.470) (3.050) (-1.750) (0.470)
Maritimes -0.013* 0.235 0.0825+x 0.074 10.042%%% 0.089
(-1.770) (1.620) (11.410) (0.690) (-8.490) (0.630)
Quebec 0.022%%* 10,2045k 0.07 1% 0.3 4% L0.067#* 10.139%*
(3.240) (-16.940) (10.600) (-8.270) (-14.990) (-2.300)
Ontario 0.01 7%+ 10,193k 0.095%+* 10,323k 10,088+ 10,230k
(2.620) (-18.410) (14.530) (-9.880) (-20.000) (-4.500)
Manitoba/Saskatchewan 0.06 7% 0.14G%* 10.030%5 0.187#% L0.037#5* 10,220k
(7.870) (-12.860) (-3.530) (-5.400) (-6.760) (-4.030)
Alberta 0.014% 0,120k -0.008 01545 -0.007 -0.197%%+
(1.780) (-12.130) (-1.020) (-5.240) (-1.150) (-4.050)
Urban -0.030%%+ 0,093+ 0.025%+* 0,151k 0.009%+* 0.118
(-8.280) (-6.860) (6.590) (-3.740) (3.110) (-1.820)
No child 10.031%% 0.063%%* 0.029%+* 0.162%%* 0.001 0.010
(-5.170) (5.230) (4.450) (4.440) (0.160) (0.160)
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Note: ##* #¥* represent statistically significant at 1%, 5%, and 10%, respectively; t-values are in parentheses.
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Table 6 Multivariate Tobit Model Parameter estimates of purchasing convenience chicken products

Variable

Most Convenience

Semi-convenience

Least Convenience

Income under 20k
Income 20K-29k
Income 30K-39k
Income 40K-49k
Income 50K-69k
Household size 1
Household size 2
Household size 3
Household size 4
Age 18-34

Age 35-44

Age 45-54

Age 55-64

Not high school grad
High school graduate
College

College graduate
University

Quarter 1

Quarter 2

Quarter 3

113k
(-2.760)
0.383
(1.280)
-0.098
(-0.340)
0,751k
(2.730)
0477+
(2.110)
-8.0564*
(-17.750)
-5.928 %+
(-14.990)
43064+
(-12.420)
1,209
(-3.930)
6949k
(17.500)
6.901%%*
(23.720)
5,820k
(21.800)
3,326+
(12.520)
480255
(15.360)
3,984k
(14.790)
3,252k
(11.480)
2ATTHx
(10.170)
2,117k
(6.340)
1,294
(5.770)
-0.466**
(-2.070)
-0.93 4k

1,092+
(-5.090)
1,488+
(-8.420)
0,554k
(-3.210)
0,859k
(-4.930)
0,530k
(-3.810)
1,958k
(-7.150)
10,6625+
(-2.610)
-0.139
(-0.590)
-0.364*
(-1.660)
0.002
(0.010)
0.153
(-0.930)
0.014
(0.090)
0,524k
(3.600)
1,271
(-6.990)
1,318k
(-8.160)
0,773k
(-4.590)
10,535k
(-3.640)
0,771
(-3.940)
0.132
(-0.950)
1.115%%+
(8.150)
1.033%%+

1,324
(-3.840)
~1.337kk
(-4.640)
~1.155%%
(-4.250)
-0.765%x*
(-2.930)
0.030
(0.140)
0.011
(0.030)
0.183
(0.450)
0.047
(0.120)
-0.452
(-1.290)
-4.8374xk
(-11.990)
4,221k
(-15.320)
3,420k
(-14.830)
1,132k
(-5.260)
-0.404
(-1.420)
~1.0445%
(-4.300)
-0.8934k%
(-3.450)
-0.7285+
(-3.240)
-0.433
(-1.410)
1,204+
(-5.880)
11,2207k
(-5.630)
-0.329
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Maritimes

Quebec

Ontario
Manitoba/Saskatchewan
Alberta

Urban

Nochild

Constant

Number of observations
Wald chi-square(28)

(-4.170)
-2.320kx
(-6.100)
-0.520
(-1.490)
10.842%
(-2.430)
1.926%%+
(4.560)
0.021
(-0.050)
10.963#%+
(-5.580)
1.244%5x
(-4.190)
29,3005+
(-15.930)
82936
2998.04

(7.590)
1.426%%
(6.150)
10,734k
(-3.530)
0.249
(1.200)
0.098
(0.350)
0.120
(0.450)
0.755%k
(7.070)
1,121k
(5.900)
2.388%xk
(7.270)

(-1.590)
1,95k
(-6.250)
-3.509%%x
(-12.370)
4.3 0k
(-14.830)
2,858k
(-8.210)
-0.595*
(-1.770)
0.366%*
(2.250)
-0.024
(-0.080)
7.068%*
(-12.640)

Note: *#¥ #£* represent statistically significant at 1%, 5%, and 10% respectively; t-values are in

parentheses.
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