
Journal of Agricultural and Applied Economics, 48, 3 ( 2016): 241–256
C© 2016 The Author(s). This is an Open Access article, distributed under the terms of the Creative Commons Attribution licence
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution, and reproduction in any medium, provided
the original work is properly cited. doi:10.1017/aae.2016.17

CONSUMER PREFERENCE FOR ALTERNATIVE
MILK PACKAGING: THE CASE OF AN
INFERRED ENVIRONMENTAL ATTRIBUTE

C L I N T O N L . N E I L L ∗

Department of Agricultural and Applied Economics, Texas Tech University, Lubbock, Texas
Department of Agricultural Economics, Oklahoma State University, Stillwater, Oklahoma

RYAN B . W I LL IAMS

Department of Agricultural and Applied Economics, Texas Tech University, Lubbock, Texas

Abstract. Ecolabeling allows firms to segment a market by informing consumers
about unobservable attributes of a product. Previous studies evaluate consumer
preferences for products explicitly labeled as possessing positive environmental
attributes. This research evaluates consumers’ willingness to pay for a product
that is perceived by the consumer as having environmentally friendly attributes.
We explore glass packaging for fluid milk as a case study. Data were collected
through a contingent valuation survey, and a bound-and-a-half logit model was
employed. The estimated premium is 59.78 cents with a premium between $0.73
and $0.92 for consumers more likely to prefer the glass alternative.
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1. Introduction

Consumers are increasingly making purchases of products that possess ecolabels
or are labeled as locally grown/produced. Ecolabels are a voluntary labeling
system that identifies a good or service as having a reduced environmental impact
relative to comparable goods and services. The growth of ecolabeling is closely
tied to sales of local and organic foods, which, despite a small market share,
increased sevenfold between 2008 and 2013 (Greene, 2016).

Ecolabels and locally grown labels provide a clear signal to consumers that the
product should be considered as being more environmentally friendly—whether
true or not—than the alternative. Consumers demonstrate willingness to pay
(WTP) a premium for such products. Some goods and services attract consumers
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via an inferred attribute without the benefit of such explicit labeling. In such
instances, the consumer perceives a product to be environmentally friendly,
but there are no observable identifiers that distinguish the product as being
environmentally friendly.

Previous studies (Bajari and Benkard, 2001; Toro-González et al., 2013) have
discussed the idea of an unobservable or inferred product attribute. These studies
define an unobservable product attribute as it relates to flavor quality. Although
the previous literature discusses matters of quality, the current study proposes a
differentiating product attribute that is not based on personal quality measure-
ments, but rather on consumer inclinations toward environmental impacts.

At times, a producer of a product is also a consumer of intermediate
products that are vital to the production process; thus, producers also have
preferences regarding the characteristics of the products that they purchase. In
their study, Gallardo and Wang (2013) address this issue of WTP for pesticides’
environmental features and social desirability bias. The central concern of the
study was to determine if producers were willing to pay for pesticides that
decrease the probability of pesticide toxicity to natural enemies along with
determining if there was social pressure on pesticide choice. Their study evaluates
unobservable product attributes resulting from the potential environmental
attributes that are not guaranteed and, therefore, only perceived on the part
of the consumer—or in this case, the producer purchasing the pesticide.

More recent studies have focused on decomposing WTP into two parts. Lusk,
Schroeder, and Tonsor (2014) examine the separation of WTP estimates into
preferences and beliefs. What these researchers show are misinterpretations of
WTP when both segments of the estimates are not distinguished. They argue
that surveys need to combine both preference elicitation and belief elicitation in
order to extract accurate WTP estimates.

Johannson-Stenman and Martinsson (2006) proposed a model in which
utility, besides being a function of the good’s characteristics, was a function
of the individual’s perceived concern relative to the average perceived concern of
others. Both Lusk and Norwood (2009a, 2009b) and Norwood and Lusk (2011)
found that indirect valuation had the potential to provide better predictions of
field behavior if social concerns were the primary contributor to bias and could
therefore provide potentially improved predictions of WTP and market shares.

This study attempts to combine WTP estimates for an inferred environmental
attribute with consumer perceptions about the attribute. Milk packaged in glass
bottles is an example of a product with an inferred environmental attribute. In the
past, dairies and creameries would ship glass bottles of milk to consumers within
a 100-mile radius, and evidence suggests that glass-bottled milk retains a sense of
nostalgic, local milk production (Hollywood et al., 2013; Thistlethwaite, 2010).
With advancements in the production of alternative materials for packaging and
transportation, the plastic milk bottle was adopted. According to Zaleski (1963),
the plastic bottle is a viable alternative to glass-bottled milk because it is cheaper
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on a per unit basis and does not have to be returned. Today, however, consumers
seem to be more cognizant of their environmental impacts and view the glass
bottle as a recyclable that can assist in reducing waste. In fact, some studies
suggest glass milk bottles have a lower total-life carbon footprint (irrespective
of true economic costs) relative to plastic containers because of their reusability
(e.g., Ghenai, 2012).

Glass-bottled packaging demand for nonalcoholic beverages had approxi-
mately 10% of the market share in 2013 (Transparency Market Research,
2014). We are particularly interested in evaluating consumers’ perceived attitudes
toward glass-bottled milk and how they respond to varying price points
associated with the product. Neill and Williams (2015) show that the returnable
glass bottle for milk has the lowest external cost when it is reused 8 times, relative
to plastic and paperboard. The external cost is offset, however, by the private
cost, which requires the returnable glass bottle to be reused 12 times in order
to have a lower social cost relative to the alternatives. Thus, consumers may
perceive that the returnable glass bottle is the better social option, even though,
realistically, it is not.

We estimate a decomposed consumer WTP similar to Lusk, Schroeder, and
Tonsor (2014) for glass-bottled milk through the use of a consumer intercept,
bound-and-a-half contingent valuation (CV) survey. CV is a nonmarket-
valuation method that is used to value specific changes from the status quo. In
the CV method (CVM), individuals are asked about the status quo versus some
alternative state of the world, which in this case is unconventional packaging of
milk; WTP is then elicited for the alternative. The use of the CVM is common
in the literature related to ecolabeling, as it allows consumers to consider all
alternatives simultaneously (Lourerio and Hine, 2002; Loureiro, McCluskey,
and Mittelhammer, 2001). The hypothesis for this study is that consumers are
willing to pay a higher premium if they perceive that a returnable glass bottle is
more environmentally friendly than a plastic jug, ceteris paribus.

2. Data

In order to extract consumer WTP for a returnable glass milk bottle, a survey
was conducted in Lubbock, Texas, at the Market Street Grocery Store #553
(4425 19th Street). We were unsuccessful in gaining permission from additional
Market Street Grocery Store locations or other grocers. Data collection was
approved by the Texas Tech University Human Research Protection Program
Institutional Review Board and Market Street. Participants were solicited on two
separate occasions: Saturday, April 27, and Monday, May 19, 2014. In total,
245 surveys were collected, and 229 were used in the analysis after removing
incomplete surveys. It is noted that this sample size is small both in aggregate
number and in respondent scope.

https://doi.org/10.1017/aae.2016.17 Published online by Cambridge University Press

https://doi.org/10.1017/aae.2016.17


244 CLINTON L. NEILL AND RYAN B. W ILL IAMS

The survey elicited demographic information and included a set of questions
to determine the level of a respondent’s proenvironmental attitude. The bound-
and-a-half CV instrument used for this study was in the form of a dichotomous
choice system. Consumers were solicited to take the survey as they entered the
grocery store. If they agreed to participate in the survey, the consumers were first
asked how often they consume milk. Those that did not consume milk were not
included in the analysis, as to control for this area of bias. Next, the consumers
were asked if they would be willing to pay a specific premium for the glass-
bottled milk. If they said yes, the amount of the premium in the next question
was doubled; if they said no, they were simply asked if they would be willing to
pay any premium amount.

Table 1 shows the summary of statistics for the demographic characteristics
and perception variables collected from the consumers. The average responding
consumer was between 30 and 45 years of age, with two or three people living
in his or her household. The average annual household income of the consumers
surveyed was approximately $56,650. These average characteristics are similar
to those reported in the latest U.S. Census for Lubbock, Texas (U.S. Census
Bureau, 2014).

Other variables not in Table 1 but also included in the analysis were as follows:
Perception (i.e., whether the consumer perceived the glass bottle to be more
environmentally friendly as compared with plastic); Personal responsibility (i.e.,
whether the consumer thought that it was solely his or her responsibility to seek
out environmentally friendly products); and Local (i.e., certain versions of the
survey state that the milk in the glass bottle was produced locally).

3. Methods

In order to estimate WTP through CVM, an interval model was used as a function
of the demographic variables and other characteristics of the individual. The
probability that the WTP lies between a specific lower and upper bound was
estimated through a log-likelihood function. The lower and upper bounds of
WTP can be estimated using the Turnbull estimator; however, here we are more
interested in a mean WTP.

The interval data model allows the efficient use of data to estimate WTP. The
following econometric estimation is taken from Lopez-Feldman (2012). Let us
define y1

i and y2
i as the dichotomous variables that capture the response to the

first and second closed questions. The probability that an individual answers
“yes” to the first question and “no” to the second can then be expressed as

Pr
(
y1

i = 1, y2
i = 0|zi

) = Pr (s, n) , (1)

where s and n represents “yes” and “no,” respectively. This notation is to simplify
notation on the right-hand side of the expression without omitting the fact
that the probability is conditional on the values of the explanatory variables.
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Table 1. Summary of Statistics for Survey Respondents

Variable Description
Percentage of
Occurrence Mean

Standard
Deviation

Age Age of the consumer: 1.9039 1.0171
1 = 18–30 47.60
2 = 30–45 23.58
3 = 45–60 19.65
4 = Older than 60 9.17

Gender Dummy variable: 0.6245 0.4853
0 = Male 37.55
1 = Female 62.45

Household size Number of people currently living
in household:

2.5721 1.2911

1 = 1 24.02
2 = 2 30.57
3 = 3 20.52
4 = 4 13.97
5 = More than 4 10.92

Education Highest level of education
completed:

2.6245 0.9265

0 = Some school 0.44
1 = High school diploma 9.61
2 = Some college 37.12
3 = Bachelor’s degree 32.75
4 = Advanced degree 20.09

Household
income

Household’s income level: $56,650 $36,870
Less than $20,000 24.45
$20,000–$35,000 8.73
$35,001–$50,000 13.54
$50,001–$70,000 18.34
$70,001–$100,000 13.54
More than $100,000 21.40

Bags How often the consumer uses or
prefers to use canvas or reusable
bags (Likert scale 1–5):

2.7424 1.4046

1 26.64
2 18.78
3 24.02
4 14.85
5 15.72

Purchase of
ecolabeled
products

How often the consumer
purchases ecolabeled products
(Likert scale 1–5):

2.7293 1.2794

1 21.40
2 22.27
3 30.57
4 13.54
5 12.23
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Given this probability formulation and under the assumption that WT Pi(zi , ui) =
z′
iβ + ui and ui ∼ N(0, σ 2), we have that the probability of the first of the three

cases (y1
i = 1 and y2

i = 0) is given by

Pr (s, n) = Pr(t1 ≤ WT P < t2)

= Pr(t1 ≤ z′
iβ + ui < t2)

= Pr
(

t1 − z′
iβ

σ
≤ ui

σ
<

t2 − z′
iβ

σ

)

= �

(
t2 − z′

iβ

σ

)
− �

(
t1 − z′

iβ

σ

)
, (2)

where the last expression follows from Pr(a ≤ X < b) = F (b) − F (a) and t i

represents the alternative. Therefore, using symmetry of the normal distribution,
we have

Pr (s, n) = �

(
z′
i

β

σ
− t1

σ

)
− �

(
z′
i

β

σ
− t2

σ

)
. (3)

The other two probabilities can be derived by manipulating this first
probability, which is derived from the following censored likelihood function:

N∑
i=1

{
dsn

i ln

[
�

(
z′
i

β

σ
− t1

σ

)
− �

(
z′
i

β

σ
− t2

σ

)]
+ dss

i ln

[
�

(
z′
i

β

σ
− t2

σ

)]

+ dnn
i ln

[
1 − �

(
z′
i

β

σ
− t2

σ

)]}
, (4)

where dsn
i , dss

i , and dnn
i are indicator variables that take the value of one or

zero depending on the relevant case for each individual—that is to say, a given
individual contributes to the logarithm of the likelihood function in only one of
its four parts.

Compared with a double-bounded CVM, the bound-and-a-half CVM reduces
the potential for response bias on the follow-up bid (Cooper, Hanemann,
and Signorello, 2002). There has been controversy with the double-bounded
approach as there is evidence that responses to the first price may sometimes
be inconsistent with the responses to the second (Cooper, Hanemann, and
Signorello, 2002; DeShazo, 2002; Hanemann, 1991; McFadden and Leonard,
1993). The bound-and-a-half CVM allows a balance between efficiency and
response bias, which is why it is employed with this survey.

The reference price, or the price of the plastic bottled milk, was $2.75, and
the different premium levels were added on top of this price for the glass-bottled
milk. The WTP analysis was bounded at a maximum price of $4.00 for milk in
glass bottles, or a $1.25 premium level, which was calculated using the Turnbull
estimator. Premium levels were randomly assigned to consumers as they entered
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the grocery store. The specific premium levels for the first CVM question were
$0.05, $0.10, $0.20, $0.35, and $0.50.

The dependent variable was censored at a zero premium level in order
to eliminate negative WTP estimates. A negative value would imply that the
consumer preferred glass packaging at a lower price than the alternative, which
might very well be the case. However, the cost to the seller of providing
glass packaging is greater than that for either plastic or paperboard (Neill and
Williams, 2015). We therefore assume that glass packaging is not available to
the consumer at a lower price than plastic or paperboard. Additionally, we are
only interested in estimating a mean WTP for those respondents that indicate
a preference for glass packaging in the case that prices are the same for all
options.

The interval regression analysis was conducted in SAS v. 9.3, using the
LIFEREG procedure. LIFEREG was selected for numerous reasons. First, the
parameter estimates are directly interpreted as changes in the marginal WTP.
Second, it uses the maximum likelihood estimation method, through which
the researcher is able to define the distribution. For ease of interpretation,
the logistic distribution was used in the estimation. Finally, this procedure
allows the researcher to censor the dependent variable, which is especially useful
when attempting to estimate the effects of a bound-and-a-half CV question. An
example of the CV portion of the survey is shown in Figure 1.

4. Results

4.1. WTP Models

Alternative methods exist for the estimation of WTP from the results of statistical
analysis. WTP may be estimated for every individual in the sample or for
“types” of individuals possessing certain characteristics of interest, or WTP
may be evaluated at the average of the explanatory variables. For the purposes
of this research, we are primarily interested in the average WTP of the entire
population and the WTP of those respondents that indicated a willingness to
purchase glass-bottled milk over alternative packaging when offered at the same
price.

Table 2 illustrates how the varying levels of WTP were distributed. This table
assists in understanding how the consumers reacted to the different premium
levels. Only 18.78% of the consumers surveyed are not willing to pay any
premium amount, whereas 62.01% are willing to pay both premium amounts
that were presented to them. Approximately 12.66% are willing to pay the first
premium presented to them but are not willing to pay twice that premium. At
the same time, 6.11% of the consumers find the first premium to be too large
but are still willing to pay some unknown premium less than the one they were
presented.
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Figure 1. Contingent Valuation Portion of the Survey

The results of the interval regression are presented in Table 3. The mean WTP
estimated using the results from the regression was a 59.78 cent premium, or
approximately $3.35 for the returnable glass bottle as compared with $2.75 for
a plastic container. The lower and upper bounds of the WTP premium were
33.03 cents and 86.53 cents, respectively, or product prices of approximately
$3.08 and $3.62, respectively.

The other statistically significant variables at the 1% level are Perception
and Purchase of ecolabeled products. If consumers perceive the returnable glass
bottle to be more environmentally friendly than plastic, they are willing to pay
an additional 26.78 cents. The more often a consumer purchases ecolabeled
products, the greater their likelihood of paying an additional 8 cents for each
increase on the Likert scale.

https://doi.org/10.1017/aae.2016.17 Published online by Cambridge University Press

https://doi.org/10.1017/aae.2016.17


Consumer Preference for Alternative Milk Packaging 249

Table 2. Willingness-to-Pay Premium Distribution

Premium Level Combination % Yes, Yes % Yes, No % No, Yes % No, No

$2.80; $2.85 19.72 3.45 0.00 9.30
$2.85; $2.95 14.49 6.90 0.00 11.63
$2.95; $3.15 28.73 55.17 21.43 34.88
$3.10; $3.45 13.38 13.79 50.00 18.60
$3.25; $3.75 22.54 20.69 28.57 25.58

% of Total sample 62.01 12.66 6.11 18.78

Table 3. Willingness-to-Pay for Milk Packaged in Returnable Glass Bottle, Regression

Parameter Estimate Standard Error Pr > Chi-Square

Intercept 3.3838∗∗∗ 0.2089 <0.0001
Age 0.0980 0.1621 0.5457
Age squared − 0.0140 0.0339 0.6801
Gender − 0.0744 0.0548 0.1748
Household size − 0.0757∗∗∗ 0.0229 0.001
Education 0.6226 0.4843 0.1986
Household income 0.0494 0.0348 0.1555
Household income squared − 0.0001 0.0001 0.2352
Income/education interaction − 0.7106 0.4849 0.1428
Personal responsibility − 0.0675 0.0568 0.2348
Perception 0.2678∗∗∗ 0.0582 <0.0001
Local 0.0315 0.0541 0.5604
Bags 0.0381∗ 0.021 0.0696
Purchase of ecolabeled products 0.0668∗∗∗ 0.0223 0.0028
Scale 0.3402 0.0178

Log likelihood −202.555

Note: Asterisks (∗, ∗∗, and ∗∗∗) indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

At the 10% level, the variable Bags is statistically significant. This shows that
the more often consumers use canvas or reusable bags at the grocery store, the
more they increase their WTP by approximately 3.8 cents. Also, as household
size increases, a consumer’s WTP decreases by 7.5 cents. None of the other
demographic variables are statistically significant. In order to determine if the
absence of consumer beliefs leads to bias, a model was run without the Perception
variable (Table 4). Previous statistically significant variables have a higher level
of significance statistically and economically.

For further comparison, a model was run with just an intercept. The intercept
was significant at the 1% level and showed a base WTP of $3.31, or a base
premium of approximately 56 cents that surveyed consumers were willing to
pay for milk in a glass bottle. The results of this model can be seen in the
Table 5.
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Table 4. Willingness-to-Pay for Milk Packaged in Returnable Glass Bottle, Regression without
Perception Variable

Parameter Estimate Standard Error Pr > Chi-Square

Intercept 3.503∗∗∗ 0.2271 <0.0001
Age 0.1005 0.1781 0.5728
Age squared − 0.0114 0.0376 0.762
Gender − 0.0875 0.0611 0.152
Household size − 0.0956∗∗∗ 0.0247 0.0001
Education 0.4208 0.5267 0.4243
Household income 0.036 0.0378 0.3406
Household income squared − 0.0001 0.0001 0.4552
Income/education interaction − 0.5249 0.5263 0.3185
Personal responsibility − 0.0697 0.0631 0.2694
Local 0.0183 0.0612 0.7643
Bags 0.0624∗∗∗ 0.0227 0.0061
Purchase of ecolabeled products 0.0819∗∗∗ 0.025 0.001
Scale 0.2087 0.0127

Log likelihood −219.68

Table 5. Willingness-to-Pay for Milk Packaged in Returnable Glass Bottle, Regression with
Intercept Only

Parameter Estimate Standard Error Pr > Chi-Square

Intercept 3.3117∗∗∗ 0.0338 <0.0001
Log likelihood −248.047

4.2. Logit Models

To analyze which consumers have a preference for the glass-bottled milk, a
traditional logit model was estimated. The model components are similar to
the WTP model with the change of the dependent variable to Stated, which
is a binary variable of whether the consumer prefers the glass bottle. The
purpose of using Stated as the dependent variable is to determine what the
preferred milk packaging of the consumers is in regard to alternative milk
packaging. Specifically, the regression is focused on consumers’ stated preference
toward a returnable glass bottle. The results of this regression are shown in
Table 6.

This type of regression provides a stated preference analysis of the consumers
in this geographic area in regard to a perceived environmental attribute. Stated
preference is critical for comparison to the WTP regression because if a consumer
prefers glass, ceteris paribus, then he or she is more likely to accept a price
premium to purchase glass.

The results of the logit model indicate that five variables are statistically
significant. The variable with the largest impact on a consumer’s stated preference
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Table 6. Stated Preference Regression for Milk Packaged in Returnable Glass Bottle

Parameter Estimate Odds Ratio Standard Error Pr > Chi-Square

Intercept 0.9052 — 1.4532 0.5333
Age − 1.053 0.349 1.1253 0.3495
Age squared 0.1957 1.216 0.2379 0.4107
Gender − 0.155 0.857 0.3883 0.6908
Household size − 0.147 0.864 0.1592 0.3574
Education 5.0192 151.29 3.5559 0.1581
Household income 0.3174 1.374 0.2556 0.2144
Household income squared −7E-04 0.999 0.0007 0.3244
Income/education interaction − 4.933 0.007 3.5541 0.1652
Personal responsibility − 0.087 0.917 0.3969 0.8268
Perception 1.3957∗∗∗ 4.038 0.223 <0.0001
Local − 0.415 0.66 0.3843 0.28
Bags 0.4065∗∗∗ 1.502 0.1516 0.0073
Purchase of ecolabeled products 0.3421∗∗ 1.408 0.1583 0.0307

Log likelihood −141.8

Note: Asterisks (∗, ∗∗, and ∗∗∗) indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

for milk packaged in a returnable glass bottle is Perception. The results reveal that
a person is 4.038 times more likely to have a stated preference for the returnable
glass bottle if he or she perceives it to be more environmentally friendly than
plastic. It was hypothesized that someone who perceived the returnable glass
bottle to be more environmentally friendly than plastic would have an increased
likelihood to prefer the glass alternative.

Furthermore, the more often a consumer shops with canvas or reusable bags,
the more likely (1.502 times) he or she is to have stated that he or she has a
preference for the returnable glass bottle. Similarly, the more often a consumer
purchases ecolabeled products (i.e., for each increase on the Likert scale), the
more likely (1.408 times) the consumer is to have stated that he or she has a
preference for the returnable glass alternative. Also, even though the education
variable is not statistically significant, it is economically significant in that for
each increase in education, a consumer is 151.29 times more likely to prefer the
returnable glass bottle.

Given that the primary goal of this research is to determine whether consumers
are willing to pay for a perceived environmental attribute, it is important to
determine which variables affect a consumer’s perception of the returnable glass
bottle. Table 7 shows the results of a traditional logit model with the dependent
variable as Perception. In this case, the variables on the right-hand side of the
model are the same as before, except that the Perception variable is removed and
used as the dependent variable. However, any variables that result in significance
demonstrate a pathway to explaining the WTP results.
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Table 7. Consumer Environmental Perception for Milk Packaged in Returnable Glass Bottle

Parameter Estimate Odds Ratio Standard Error Pr > Chi-Square

Intercept − 0.1384 — 0.0122 0.9120
Age − 0.3420 0.710 0.1179 0.7314
Age squared 0.1046 1.110 0.2399 0.6243
Gender − 0.00018 1.000 0.0000 0.9996
Household size − 0.1795 0.836 1.7356 0.1877
Education − 3.1469 0.043 1.1832 0.2767
Household income − 0.2355 0.790 1.2923 0.2556
Household income squared 0.000586 1.001 1.2188 0.2696
Income/education interaction 3.1952 24.415 1.2148 0.2704
Personal responsibility − 0.1748 0.840 0.2615 0.6091
Local − 0.1478 0.863 0.2018 0.6532
Bags 0.4613∗∗∗ 1.586 11.8502 0.0006
Purchase of ecolabeled products 0.0142 1.014 0.0113 0.9155

Log likelihood −134.715

Note: Asterisks (∗, ∗∗, and ∗∗∗) indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

After running the traditional logit, it was found that Bags was the only variable
statistically significant at the 1% level in determining whether a consumer
perceives the returnable glass bottle to be more environmentally friendly than
plastic. Economically, this result means that the more often a consumer uses
canvas or reusable bags, the more likely (1.586 times) he or she is to perceive
the returnable glass bottle to be more environmentally friendly than plastic.
Although this result does not directly explain the variation in perception, it does
show that the perception of glass being environmentally friendly is why the
consumer prefers glass.

5. Discussion

The most significant finding from this study is that people who perceive the
returnable glass bottle to be more environmentally friendly than plastic are
willing to pay an extra 26.78 cents. At the same time, approximately 72.5% of
the survey respondents perceive the glass bottle to be environmentally friendly.
If the Perception variable is taken out of the regression, the same set of variables
is still significant but has a greater statistical and economic impact indicating
bias of certain parameters as a result of disregarding a consumer’s belief about
the product.

The more often a consumer uses, or prefers to use, canvas or reusable bags
when shopping for groceries, the more likely (i.e., �50% more likely at each level
on the Likert scale) the consumer is to have a stated preference for the returnable
glass bottle. Moreover, the more often a consumer purchases food products that
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are considered to be ecolabeled, the more likely (�40%) the consumer is to have
a stated preference for the returnable glass bottle.

These results can be extrapolated to estimate the WTP for specific consumer
segments. The mean WTP within the study is for the entire sample. For those
that have a higher likelihood of preferring the returnable glass, the corresponding
WTP is estimated to be between 73 and 92 cents. However, the mean WTP is
reflective of the price premium that dairies in other parts of the United States
(i.e., the Danzeisen Dairy in Phoenix, Arizona) are charging for their glass-
bottled milk products (Merrill, 2015). Dairies can use the information from
the various regressions to identify price points that both appeal to targeted
consumers and offset the cost of packaging the milk in the returnable glass
bottle.

It is important to note that there is the issue of hypothetical bias inherent in
CVM because no money is transacted. To account for this, an ex post calibration
is used by reducing the WTP amount by a factor of 2. This would reduce the
overall WTP to 13.39 cents, and the WTP for those with a higher likelihood of
preferring the returnable glass to the range of 36.5 to 46 cents.

6. Conclusions

Overall, it was found that consumers, on average, are willing to pay a premium
for milk packaged in a returnable glass bottle. This is significant because there
is no identifying label suggesting that the bottle is environmentally friendly.
The idea that consumers do perceive returnable glass packaging to be more
environmentally friendly than plastic shows that there is precedence for more
research into these types of products. If there are other products similar to the
returnable glass bottle, whether they truly have a lower environmental impact,
then consumers could be indirectly creating a market for these products.

The multiple regressions used within this study reveal a pathway that
contributes to the understanding of the information. In the perception regression,
it was found that the more often a consumer uses canvas or reusable bags, the
higher the likelihood that the consumer perceives the glass bottle to be more
environmentally friendly. From this regression, it was seen that a consumer’s
stated preference for the returnable glass alternative was not only based on the
Bags and Perception variables, but was also influenced by Household size and
Purchase of ecolabeled products. Finally, both the perception of environmental
friendliness and WTP for glass packaging are explained by the same pattern of
statistically significant explanatory variables.

From the results of the analysis, the types of consumers that have a stated
preference for milk packaged in a returnable glass bottle are people that prefer
to buy ecolabeled food products and/or use canvas/reusable bags when they
shop for groceries. It is also important to note that the consumers that perceive
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the glass bottle to be environmentally friendly are those that willing to pay the
highest premium. By introducing glass-bottled milk, dairies may take advantage
of a unique market segment through product differentiation.

This research has successfully demonstrated that some consumers are willing
to pay for an environmental attribute that they believe a particular product
possesses. A majority of the consumers surveyed perceived a returnable glass
milk bottle to be more environmentally friendly than plastic, which means that
there is precedence for future research in this area to determine what other
products consumers perceive to possess environmental attributes.

Future research should focus on determining potential consumer return rates
of the glass bottle to the store in order to determine if the calculated WTP return
rate is in line with the likelihood of actual consumer return rates. If these two
variables do not align, then the returnable glass bottle would not be the optimal
social choice. Other research should focus on expanding the idea of the perceived
environmental attribute to other types of products and geographic locations to
determine if the results of this study hold true on a broader scale. The primary
limitation to the study is the limited sample from only one source. Although
the sample did represent the general population within the study area, there is
concern that not all possible consumer segments were represented. Therefore,
the generalizability of the results is weak, and further investigation of these
results in samples from other populations could be pursued. In general, there are
opportunities to enhance consumer-based studies to include beliefs/perceptions,
which will reduce bias in WTP estimates. We have shown that the exclusion of
a consumer’s perceptions can have a significant impact on the other parameters
in the model, which supports the implications put forth by Lusk, Schroeder, and
Tonsor (2014).
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