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a  b  s  t  r  a  c  t

An  increase  in the  amount  of  packaging  consumed  in  the  U.S.  has  put pressure  on  companies  to  take
responsibility  for the  entire  life-cycle  of  their  product.  This  study  uses  discrete  choice  experiments  to
assess  consumer  willingness  to pay  (WTP)  for  packaging  materials  and  recyclability  of  a beverage  prod-
uct.  A  between-subject  design  was  used  to analyze  the  effectiveness  of  indirect  questioning  in addressing
issues  of  social  desirability  bias  as  well  as  the  effects  of  information  on  consumer  behavior.  Consumer
WTP  for  packaging  material  was  highest  for plastic  packaging,  followed  by glass,  carton  and  aluminum.
Our  empirical  analysis  reveals  that indirect  questioning  results  in  WTP  values  for  packaging  recyclability
that  are  60%  lower  than  those  obtained  from  direct  questioning.  We  find  that  information  from  a  video
treatment  had  a significant  and  positive  effect  on  consumer  preferences  and  demand  for  packaging  recy-
clability.  Our  results  suggest  that more  scrutiny  should  be  placed  on  studies  that  do  not  address  social
desirability  bias  when  evaluating  recycling  behavior.

© 2016  Elsevier  B.V.  All  rights  reserved.

1. Introduction

Total household trash generated in the United States is at an all
time high (Green Sky Video, EPA, 2015), which poses environmen-
tal problems and wastes resources. Recycling has been proposed as
part of the solution to mitigate this problem. As the amount of pack-
aging consumed has increased, companies are pressured to take
responsibility for the entire life cycle of their product, and inter-
est in environmentally friendly packaging has started to increase
(Martinho et al., 2015). Companies have responded by promot-
ing increasing recycling of their packaging materials. For example,
Coca-Cola has released a green leaf recycling logo for their prod-
ucts in an effort to promote recycling behavior. Even though there
has been an increase in the overall amount of packaging recycled,
the percent of packaging that is recycled has remained stagnant in
recent years. Previous research has mainly focused on cumulative
household recycling habits (e.g., Lane and Wagner, 2013; Saphores
and Nixon, 2014; Babaei et al., 2015; Fielding et al., 2016), with
relatively little work available on product-specific recycling.

In this study we utilize discrete choice experiments to assess
consumer willingness to pay (WTP) for packaging materials and
recyclability of a beverage product. A between-subject design
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was used to analyze the effectiveness of indirect questioning in
addressing issues of social desirability bias as well as the effects of
information on consumer behavior. Consumer WTP  for packaging
material was  highest for plastic packaging, followed by glass, carton
and aluminum. Our empirical analysis reveals that indirect ques-
tioning results in WTP  values for packaging recyclability that are
60% lower than those from direct questioning. Our results provide
strong evidence for the effects of information, via a video treatment,
on consumer preferences and demand for product recyclability.
We also find potential evidence of social desirability bias in self-
reported recycling data and discuss the need for additional research
that focuses addressing this type of bias when evaluating recycling
behavior.

To examine these issues, this study is outlined as follows. In
the next section we  present a more in-depth discussion on the
background and motivation for our study. Section 3 provides the
economic theory and method behind our approach. Section 4 dis-
cusses our choice experiment design, survey and data. Section 5
presents our results. Section 6 examines the implications of our
findings and concludes the paper.

2. Background

Although research on product specific recycling and consumer
preferences for recyclability using revealed preferences is scarce,
a number of studies have examined self-reported consumer pref-
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erences for recyclability. Rokka and Uusitalo (2008) focused on
consumer preference for packaging attributes. They used a choice
experiment to find the relative importance of different packaging
attributes in consumers’ choices, including re-sealability, brand,
and recyclability. They found that consumers receive 34% of their
overall product utility from packaging and that a portion of respon-
dents (31%) placed environmentally-friendly packaging as the most
important factor driving their purchasing decision. When deter-
mining factors that contributed to valuing packaging sustainability,
they found no strong relationship with a particular demographic
variable; rather it correlated more closely to common interests
and preferences (Rokka and Uusitalo, 2008). Chinese consumers’
purchase of green products was found to be influenced by educa-
tion, media type, and the perceived credibility of the environmental
claim (Chan, 2004). Morris et al. (1995) highlighted high levels
of confusion in respondents’ perceptions of recyclability, advocat-
ing for eco-labels regulation and educational campaigns. Saphores
and Nixon (2014) used an online survey to examine American
household recycling behavior. Their results showed that few socio-
economic variables were statistically significant, while internal
variables, such as attitudes towards and perceived barriers to recy-
cling, correlated more with recycling rates. In the context of organic
food purchases, Dahm et al. (2009) and Paul and Rana (2012) find
that positive attitudes toward organic foods and environmentally
friendly practices significantly predicted green purchases. Brécard
et al. (2009) found that age, gender, education, and environmen-
tal attitude were strong predictors of eco-labeled purchases in the
context of fish products in Europe.

van Birgelen et al. (2009) used an online survey of purchasing
and disposal of beverages to analyze drivers of environmentally
friendly behavior. They determined that consumers were willing
to trade many product attributes, except for price and taste (van
Birgelen et al., 2009). Another online survey in Portugal found that
gender, environmental awareness, and a positive attitude towards
green purchasing differentiate two groups of consumers, one that
places high importance on environmentally friendly packaging and
another that places low importance (Martinho et al., 2015).

Despite the lack of research on product-specific recycling, vari-
ous studies have examined household behavior regarding curbside
recycling. While some of these studies have been able to use
revealed preference data to determine WTP  for curbside recy-
cling (e.g., Aadland and Caplan, 2003; Guagnano et al., 1995), the
majority have used stated choice experiments. Aadland and Caplan
(2003) test for hypothetical bias using hypothetical choice exper-
iments and revealed preference data and find that WTP  estimates
for curbside recycling can range from $7.00/month to $6.71/month
depending on the method used. Karousakis and Birol (2008) used
a choice experiment to estimate an average consumer WTP  of
£2.68/month to have one additional material accepted for recy-
cling in London. More recently, Ferreira and Marques (2015) used
a consumer survey in Portugal to derive a mean WTP  for monthly
recycling service of D 1.35 and D 3.16 depending on whether protest
answers were included.1 They found that many of the protest
answers were indicative of a positive WTP  for recycling, but respon-
dents noted that it was the government’s duty to pay for waste
management. These results on WTP  for curbside recycling sug-
gest that households may  also display positive WTP  for recyclable
packaging materials.

Prior research has also focused on motives and barriers to col-
lective recycling rates. Sidique et al. (2010) use panel data of
county-level recycling rates in Minnesota to review several poli-
cies (e.g., mandatory recycling regulations and increasing recycling

1 Protest answers are when respondents refuse to give an amount they are willing
to  pay for a particular reason.

education expenditures) and their effects on recycling rates over a
period of eight years. The largest increase in recycling rates, they
found, came from a variable pricing strategy, which is when house-
holds are charged more for larger trash cans, which decreases the
relative cost of recycling bins. Higher income, older age, and larger
household sizes were better predicting factors of usage of a recy-
cling center than gender or marital status (Sidique et al., 2010).

The majority of information available on individual preferences
regarding recycling comes from self reported data. Self reported
data suffers from the basic human tendency to present oneself in
the best possible way  and often distorts the information gained
from self-reports (Fisher, 1993). Social desirability bias is the ten-
dency of an individual to provide answers or to self-report in a way
that is biased towards their perception of a socially acceptable or
“correct” answer that may  deviate from their true behaviors or pref-
erences (Fisher, 1993). An important tool available to researchers
to reduce the effects of social desirability bias is the use of indirect
questioning, which is a projective technique that asks respondents
to answer questions from the perspective of another person or
group. A number of studies in the U.S. have used a “neighbor” or
“average American” as the comparison group (Johansson-Stenman
and Martinsoon, 2006; Olynk et al., 2010). The underlying assump-
tion behind this type of questioning is that although people want
to make themselves look good, they are relatively unconcerned
with making others look in a positive light. In response to Fisher’s
(1993) original validation of the indirect questioning method as a
tool to mitigate social desirability bias, researchers have developed
formal models of how individuals respond to direct versus indi-
rect questioning (Johansson-Stenman and Martinsson, 2006; Lusk
and Norwood, 2009) and have found that indirect questions lead to
more accurate answers.

This study relates to the literature on consumer preferences
for packaging material and recyclability, and more broadly, to
the literature on consumer attitudes toward green packaging and
eco-labels. Our study contributes to the existing literature by inves-
tigating the presence of social desirability bias, in conjunction with
the role of information and consumer socio-economic factors, on
self-reported green purchases. As such, the objective of this study is
to estimate consumer demand for packaging material and recycla-
bility, evaluate the effects of information on consumer behavior and
assess issues of social desirability bias in stated preference recycling
research.

3. Economic theory and method

In order to analyze consumer preferences and demand for
packaging material and recyclability, we utilize a discrete choice
experiment (DCE) approach. The DCE methodology has been
applied to a wide range of studies to better understand individual
preferences for product and product attributes. The DCE tech-
nique enables researchers to easily compare demand for intangible
attributes, such as product recyclability, that are not revealed in
markets (Mangham et al., 2009). Once researchers select which
attributes are expected to affect consumers’ choices and carefully
design the options and levels of the attributes, they are able to
determine which characteristics have the strongest effect on con-
sumer utility and derived product demand.

Choice experiments are rooted in Lancastrian consumer the-
ory (Lancaster, 1966) and random utility theory (McFadden, 1974;
Manski, 1977; Hanemann and Kanninen, 1999). The Lancastrian
approach to consumer theory assumes that utility is derived from
the characteristics of goods rather than from the goods themselves.
Subsequently, models based on random utility theory assume that
decision makers or consumers seek to maximize their expected
utility given a budget constraint and specifies utility as a ran-
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