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How does consumer knowledge affect environmentally sustainable choices?

Evidence from a cross-country latent class analysis of food labels

Abstract

This paper examines consumers’ knowledge andyitegrofiles and preferences regarding
two environmentally labelled food staples, potataed ground beef. Data from online choice
experiments conducted in Canada and Germany algzaddahrough latent class choice
modelling to identify the influence of consumer kreglge (subjective and objective
knowledge as well as usage experience) on envirptaie sustainable choices. We find that
irrespective of product or country under invesiigat high subjective and objective
knowledge levels drive environmentally sustaindbted choices. Subjective knowledge was
found to be more important in this context. Usaggeeience had relatively little impact on
environmentally sustainable choices. Our resulggest that about 20 % of consumers in
both countries are ready to adopt footprint labetheir food choices. Another 10 — 20%
could be targeted by enhancing subjective knowlefigeexample through targeted

marketing campaigns.

Key words: carbon footprint; food; latent class analysis; obye knowledge; subjective

knowledge; water footprint
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Introduction

Many dimensions of sustainability are relevantdocio-economic policy making related to
ecological issues, including the economic, sociatal environmental pillars (Krajnc &
Glavi¢, 2005; Seghezzo, 2009). In this regard, consuarersainly concerned with
favorable economic outcomes and the environment,anvironmental sustainability (Choi &
Ng, 2011). Given personal and environmental consecgs of choosing sustainable products
(e.g., IPCC, 2007), it is important for society gradicy makers to better understand reasons
underlying environmentally responsible consumer teiaFor example, recent research
shows that many consumers are displaying an inageasvareness of and preferences for
environmental sustainability, as well as an inceelasillingness to pay for socially and
environmentally responsible products (Tully & Win2014). Nevertheless, research is
lacking as to what drives such preferences andhgiless to pay. In other words, better
understanding of the drivers of consumer choices@ated with environmentally labelled
products is needed. This paper aims to analyzeotbeof consumer knowledge (objective,
subjective, and usage experience) regarding envieatally sustainable behavior, providing
evidence from latent class analysis of preferetmeards selected sustainability labelled
food products, based on investigations in CanadaGermany.

Sustainability food labels have mainly been devetbaround the ecological footprint
concept of Rees (1992) that includes both the atn@u@O; created (carbon emission) and
water used during production, processing, stonagekaging and distribution. The footprint
concept provides an intuitive framework for undansling the ecological bottom-line of
sustainability (Rees & Wackernagel, 1996; Wackeeh&gRees, 1997). A rapidly expanding
literature has provided water and carbon foot@g#essments with corresponding consumer
and producer perspectives (e.g., Chapagain, Heelidtlaya, & Mekonnen, 2011,

Finkbeiner, 2009; Grunert, Hieke, & Wills, 2014).
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To date, a number of countries and retailers hatabéshed pilot projects in support
of the reduction of carbon emissions by providimigimation through product labelling. The
first footprint labels were introduced in 2007 e tUK (Economist, 2011), followed by the
introduction of the first carbon footprint labelfiood retailing by Tesco in 2009. Tesco
cooperated with the Carbon Trust to implement Hréan footprint but discontinued
labelling products in early 2012 when it becameaicthat shoppers were unwilling to pay
premiums for labelled products and competitorsraitifollow suit in labelling their products
(Financial Times, 2012; Upham, Dendler, & Bledal 20 Consequently, even though a
majority of individuals were found to favor carblatelling and agreed that this should be
mandatory (72% of EU citizens) (Minx, 2007; Uphahal., 2011), there are only a few
footprint labels that have continued in the marketp (e.g., Powers, 2011; Stancich, 2011).

Our research extends previous work (e.g., Gruneal,,e2014; Grunert, Scholderer,
& Rogeaux, 2011; Mesias Diaz, Martinéarrasco Pleite, Miguel Martinez Paz, & Gaspar
Garcia, 2012) by accounting jointly for consumeigjective and objective sustainability
knowledge as well as for usage experience (e.th,niegard to previous “green” purchases)
in the context of food choices. Furthermore, oun@hof products allows us to assess
possible differences in consumer responses foistajgle food products by analyzing
consumers’ choices for ground beef and potatoesdalier environmental sustainability,
using the example of carbon and water footprints.ddhtribute to the literature of
sustainable food choices by identifying consumgmnsnts in North America (Canada) and
Europe (Germany) regarding a variety of charadtesissuch as membership in
environmentally active groups. Finally, we extemjke-region focused literature by
accounting for differences in choice behavior astfesrope and North America, thereby
contributing to the literature that has focusedmss-cultural comparisons (Loose &

Remaud, 2013). Specifically, the Canadian studympkcated with German consumers to
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assess possible regional differences. Our redubw ghat it is important to use a segmenting
approach to analyze choices. We include psychooatid demographic variables in latent
class choice models, to identify meaningful différations between segments (Boxall &
Adamowicz, 2002), and to provide novel insights o inderlying reasons for low self-
reported experience, complementing previous cotijjmased analyses (Grunert, et al., 2014).

From a marketing and policy perspective, we denvaications for information
provision and suggest target groups that can beeased through distinct marketing
strategies.

The remainder of the paper is structured as falolhe next section reviews relevant
literature, followed by an outline of the methodatad approach. Subsequently we present

the estimation results and finish with a discussiond conclusions.

Literature

Environmental sustainability labels

The focus of our paper lies on environmental soatality food labels considering in
particular ecological footprints for carbon emissam water usage. Carbon emission and
water usage are credence characteristics thatstalyinot be verified by the consumer at
the point of purchase (Darby & Karni, 1973). Oneyw@turn such credence quality
attributes into search quality attributes (that lbarperceived by consumers) is the use of
environmental sustainability labels, which providetprint information. However, there is a
distinction between different labelling schemes. M/bonsumers nowadays are relatively
familiar with labels such as the nutrition fact:ela they are rather unfamiliar with the
primary unit of carbon labelling, lacking commongeaexperience that would enable them to
contextualize C@equivalents (e.g., Hartikainen, Roininen, Katajaju& Pulkkinen, 2014;

Van Loo, Caputo, Nayga Jr, & Verbeke, 2014). Tivelef consumer awareness and
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understanding related to carbon labelling therefooee closely resembles that found in eco-
labelling (e.g.,Teisl, 2003) or ethical labelingthrer than in nutritional labelling (Upham, et
al., 2011). Interestingly, studies usually findighhdegree of self-reported use of nutrition
labels but only a low observed use of nutritiorelal{Grunert, Fernandez-Celemin, Wills,
Storcksdieck genannt Bonsmann, & Nureeva, 2010hVéigard to environmental labels,
consumers generally report not using them in tts¢ filace (Grunert, et al., 2014). This raises
the question of whether labels carrying specifioinfation, such as carbon and water
footprints, could be an alternative to more genenaironmental labels in order to support
sustainable consumer behavior.

The literature on environmental sustainability ladeas improved understanding of
various different drivers that may lead consumershioose such labels and corresponding
products. Schumacher (2010) has shown that consustated preferences for eco-labelled
goods increase with environmental consciousnesslacigase with price-orientation. Some
studies have linked individuals’ values to theefprences for footprint labeled foods
(e.g.,Grebitus, Steiner, & Veeman, 2013; Grebiisjner, & Veeman, 2015). Kempton
(1991) demonstrates that consumers’ desire to m&slee environment for one’s
descendants is a key concern to U.S. consumers ettoasing products carrying eco-labels.
However, knowledge levels and understanding ofrenmental labels have been found to be
low, which could deter adoption of these labels nvimaking food choices (Grunert, et al.,
2014). To address this issue, we investigate coassustainability knowledge, namely

subjective and objective knowledge as well as usxgerience.

Carbon and Water Footprint Labelling

Consumer preferences for water usage footprints bagr investigated for various products

and markets, including global cotton consumptiohg@again, Hoekstra, Savenije, &
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Gautam, 2006), coffee and tea (Chapagain & Hoek&d@), pork (Galloway, et al., 2007),
tomatoes (Chapagain & Orr, 2009), as well as pemiae and candy (Ridoutt & Pfister,
2010), suggesting widespread interest in the agpdic of this labelling concept. Research
related to carbon labelling includes a food-basbelling survey of Japanese undergraduate
students (Kimura, et al., 2010), suggesting thdlingness to pay is higher if information has
to be obtained actively. Recent carbon label studa/e been conducted on locally grown
fresh apples, applying an equilibrium displacenmeatlel on US consumer responses to
labels (Onozaka, Hu, & Thilmany, 2015), and a deldmunded dichotomous choice analysis
for fluid milk and bread in Chile (Echeverria, Moee Sepulveda, & Wittwer, 2014). Closest
to our analysis are two articles that focus onpitbwrer of human values to predict Canadians’
choices of unprocessed ground beef products labfEteenvironmental footprints (Grebitus,
Steiner, et al., 2013), and Germans’ choices ddtpes labeled for environmental footprints
related to human values and trust (Grebitus, £@l5). Although those articles also employ
attribute-based choice experiments, they diffemftbis analysis in focusing on only one
country and one product, while considering onlyvidials’ value orientation and trust,
rather than focusing on the role of other psychomeariables and assessing groupings of
consumers with similar preferences as consumer aegmOur focus on the two selected
countries and staple foods was primarily motivdigaur goal to analyze the robustness of
our predictions, irrespective of the cultural backond of the respondents. Furthermore, in
contrast to the previous studies, which conductaetlimmmial and mixed logit analyses, we
use latent class analysis to identify distinct segihtlasses based on choice behavior and
psychometric variables. The results can be useddorecommendations for marketers to
target potential customers and policy makers to ldpv&ocio-economic policies related to

ecological issues.
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Consumer Knowledge

We focus on consumer knowledge in this paper, asggthe relationship between
preferences for environmental labeling and threeets of consumer knowledge: subjective
knowledge (i.e., what individuals think they knowhjective knowledge (i.e., what is
actually memorized) and usage experience (Brud&5;1Carlson, Vincent, Hardesty, &
Bearden, 2009; Lee & Lee, 2009; Raju, Lonial, & @lyMangold, 1995).

Previous work has shown that subjective knowledfge® the quality of consumers’
choices (e.g., Moorman, Diehl, Brinberg, & Kidw&l04). Consumers make an effort to
achieve consistency between subjective and objektive/ledge such that objective
knowledge increases the likelihood that consumdtdogate themselves close to stimuli
consistent with their subjective knowledge (Moormetral., 2004). This leads to substantial
correlation between both types of knowledge (Brudk85; Raju, et al., 1995), although this
was found to be stronger for products relativedn-products (e.g., financial or medical
services) and public relative to private goods [€2am, et al., 2009). Divergence between
subjective and objective environmental knowledge ltesen observed, with subjective
knowledge having more influence on actual enviromi@ebehavior (Aertsens, Mondelaers,
Verbeke, Buysse, & Van Huylenbroeck, 2011; Elle394). In contrast, early adoption of
new labels, such as carbon or water footprint Bheas attributed more to objective
knowledge (Thggersen, Haugaard, & Olesen, 2018)jig us to assess both types of
knowledge in this study. Improving knowledge in geai by educating consumers with
regard to carbon footprint information was showmtwease intentions to purchase products
with a lower carbon impact (Wikoff, Rainbolt, & Walland, 2012).

The role of knowledge has also been assessed ootitext of the nature of product
attributes, distinguishing extrinsic (e.g., prit@m intrinsic (e.g., functional) attributes, and

was found to play a significant role in consumetisien making (Park & Lessig, 1981; Raju,
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et al., 1995; Rao & Monroe, 1988). Rao and Sieli®8%) have identified a U-shaped
relationship between knowledge and extrinsic/isidrattributes, suggesting that with
increasing levels of knowledge, importance of esiig attributes first decreases, then
subsequently increases relative to intrinsic atteabuln the context of our analysis, we focus
on consumers’ preferences for the key extrinsitbatte (price) relative to the attribute which
is the major functional aspect of the products urmdasideration, namely their carbon and
water footprint levels. Therefore we are most ieséed in benchmarking our findings with
those of Rao and Sieben (1992), who find that Iomvidledge consumers place a greater
weight on extrinsic attributes relative to intrimsines, as well as with Raju et al. (1995), who
suggest that high-knowledge consumers may attehdttointrinsic and extrinsic attributes
in a more balanced fashion than consumers withrdewvels of knowledge.

Previous work has also assessed the role of comdumowledge in the context of
usage experience, in particular, relative to coreshprevious environmentally friendly
behavior and the lifestyle characteristics assediatith such behavior (e.g., Ellen, Wiener,
& Cobb-Walgren, 1991; Thggersen, et al., 2010) drigular, consumers who had
previously purchased environmentally friendly pradugere observed to show a greater
likelihood of choosing products with lower carbardavater footprints (Thggersen, et al.,
2010). Similarly, consumers who were members ofrenmentally active groups were
found to be more likely to choose products withéowarbon and water footprints (e.qg.,
Ellen, et al., 1991). Further, in their cluster lgaes of a survey that asked U.S. respondents
to recall a recent opportunity to purchase a gpeduct, Gleim, Smith, Andrews and Cronin
Jr (2013) found that one of the main barriers gegrconsumption is consumers’ lack of
shopping expertise (perceived understanding albeeingproducts).

Against this background, this study aims to asgessmpact of these three types of

knowledge on environmentally sustainable choicadaiir hypotheses:
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Ourfirst hypothesisis that higher levels of subjective and objeckuewledge
increase the likelihood to choose products withdowarbon and water footprints, because
both subjective and objective knowledge increasswmers’ ability to assess and select
products (Moorman, et al., 2004) .

To benchmark our work to previous analyses,seoond hypothesisis that
subjective and objective knowledge have a diffesffgtct on consumers’ decision making
associated with footprint labeling. More specifigabur second hypothesis is that subjective
knowledge is more important in driving environmdigtaustainable choices than objective
knowledge (Aertsens, et al., 2011; Alba & Hutchimsb987; Moorman, et al., 200%).

Considering usage experience (Brucks, 1985; Rapi,,€1995) regarding previous
environmentally sustainable purchases (Thggerseh, 2010) and membership in
environmental groups (e.g., Ellen, et al., 1990),third hypothesisis that consumers who
are characterized by higher levels of such usagerence are more likely to choose
products with lower carbon and water footprintdéi] et al., 1991; Thggersen, et al., 2010).

Benchmarking our analysis to Raju et al. (1995),fourth hypothesisis that high-
knowledge consumers weigh intrinsic and extringicbaites more evenly than consumers

with lower knowledge levels.

Methods

Sample description
This study applies data from two online surveys—Ha&us et al. (2013) and Grebitus et al.
(2015) have used these surveys in the past—onaictaalin Canada between December

2010 and February 2011 and a second similar sappled in Germany between December

! The authors argue that subjective knowledge canenée decision making by increasing the likelihduat
consumers will search in locations consistent withjective knowledge (Moorman, et al., 2004).
? Moorman et al. (2004, p. 674) suggest that ibismecessary to have objective knowledge to actistamntly.

9



218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

2011 and January 2012. Our aim was to compare mespdrom North America to responses
from Europe. While both, Canada and Germany, areldped countries, they differ

in features of their economic structure, history anlure. Germany, the largest economy in
Europe in GDP terms, is a major exporter of fincdshad industrial goods, with much less
dependence on fossil fuel use domestically than €anahich has a smaller population, a
larger land base, and a high dependence on thetefgaw materials and fossil-fuel based
energy. In this paper, we use the data of a sgi@$tions that asked respondents to indicate
their knowledge and usage experience relative ¥o@mmental issues and products, and
related this to respondents’ choices of two stégpde products. These staple products,
namely ground beef and potatoes, were chosen $iroe &re considerable differences in
carbon emissions and water usage between diffgrenps of food such as meats and
vegetable produce.

The survey was pretested with an initial focus groomprised of 14 randomly
recruited adult members of the public in Edmont@anada. Data were subsequently
collected by an international marketing companysTampany was responsible for sample
recruitment in both countries and charged withemibn of a reasonably representative
sample of adult grocery buyer respondents in eash.Surveys were completed by n=1551
participants in Canada and n=1579 participantsam@ny. An overview of the demographic
characteristics of the two samples is providedabl& 1. The share of female participants is
52% in the Canadian sample and 55% in the GernrapleaOn average, Canadian
respondents were 48 years old and the averagef &@&grman participants was 45 years,
relative to an average age of 41 years for thé @daadian population, indicated by the 2011
Census of Canada (Statistics Canada, 2011) andeaage of 44 years from the 2011
German Census (Statistisches Bundesamt, 2014) eHolassize ranged from 1 to 9

individuals in Canada (Mean=2.5) and from 1 todividuals in Germany (Mean=2.2),

10
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which compares to a mean census household sizendi&h countries (Statistics Canada,
2011). In both countries at least one child wasg@mein approximately 20% of the
households in the sample. Roughly one third ofordpnts in both the Canadian and
German samples held a university degree. ConsdgukatCanadian sample is slightly more
highly educated than the total Canadian populatm@011 some 26% of Canadian adults
aged 25 to 65 held a university degree, accordir@anada’s National Household survey
(Statistics Canada, 2015a, 2015b). The German samplso slightly better educated than
the German population (German statistical officary2005). Average annual household
income before taxes reported for respondents w3 £42,500 (Canada) or 28,000 Euros
(Germany), whereas the respective 2012 census lgoosehold income in Germany is 3,989
Euro/month (Destatis, 2015) and the median aftehtaisehold income for all households

was CAD $47,100 in 2010 (Statistics Canada, 2011).

11



255  Table 1. Socio-demographic characteristics of the two samples

Canada Germany
n 1551 1579
Female 52 % 55 %
Age groups
18-24 5.8 % 4.9 %
25-34 16.8 % 209 %
35-44 18.3 % 24.8 %
45-54 23.9% 25.2%
55-64 23.4% 17.3 %
65-74 9.5% 6.0 %
>74 2.2 % 0.9 %
Education*
Volks-/Hauptschule (low school educatign)  N/A 13.8 %
Mittlere Reife (modest school educatign) N/A 31.3%
High School Diploma (Germany: University entrance 21.5%
. : : : 22 %
diploma, i.e., high school education)
University degresd N/A 29.4 %
Some collegq 22 % N/A
Technical School Diplomg 17 % N/A
Bachelor's Degre¢ 24 % N/A
Master's Degree 7% N/A
Doctorate 1% N/A
Other 7% N/A
Mean household size 2.5 2.2
Households with at least one child under 12 yehege 20.1 % 18.9 %
Average annual household income €30%21 | € 28,000

256 Note: *Germany and Canada differ in their educatigstems. Therefore, education levels were measased

257 on country specifications.

258

259  Choice experiments

260 In the following empirical analysis, we use datnfrattribute-based choice experiments
261  (Louviere, Hensher, Swait, & Adamowicz, 2000). Bggenting respondents with a set of
262  product choice alternatives, described in termgrodluct attributes, the preferred product
263  choices allow attribute preferences to be reveaidtbut directly asking participants about
264  their subjective valuation of specific product iatiites. This approach reduces social

265 desirability bias (Norwood & Lusk, 2011), which ca@ expected to be an issue in

266  investigations of green consumer behavior, giveneiasing societal awareness of this topic.

* We assume an exchange rate of 0.7158 CAD/Euro.

12



267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

Since there are considerable differences in cagpaissions and water usage between
different groups of food such as meats and produeesonsider two staple foods, ground
beef and potatoes. In the choice experiments,ggaatits could choose between different
product options described by combinations of tlattgboutes, price, carbon emission
equivalents and water usage. Each attribute has tavels (Table 2) which were randomly
varied among the choices presented to participdhts figures that are presented as carbon
emission equivalents and water usage measuresseé ba estimates from previous
research (see e.g., Chapagain & Hoekstra, 2004iieraify the prices used in the
experiment we collected actual market prices fougd beef and potatoes at different
grocery stores in a major city in each of the twardries chosen for the study (Edmonton,
Canada and Bonn, Germany). Based on these obsswaie identified price levels based on
an assessment of the mean price, in addition togrldsminus one standard deviation (see

e.g.,Grebitus, Jensen, Roosen, & Sebranek, 7013).

Table 2. Design of Choice Experiments (pricesin Eurofor Germany and in CAD $for

Canada)
Product Quantity Price Carbon Water Categorical
emission usage level
Ground  1Kkg 5.19 €/CAD$ 6.75 19.49 kg 131751 Low
beef 6.11 € /CADS$ 7.95 22.93 kg 155001  Medium
Levels 7.02 € /|CAD$ 9.14 26.37 kg 17825 | High
Potatoes 1 kg 0.72 €/CAD$ 1.63 0.51 kg 173.66 | Low
0.85 € /ICAD$ 1.92 0.60 kg 204.30 1  Medium
0.98 € /CAD$ 2.20 0.69 kg 234.95 | High

A random parameter panel efficient design with BOice sets was generated using

Ngene software (Choice Metrics, 2014). We usedakdtiesign with 10 blocks containing

*1t should be noted that the point of sale pricesaléected were for products that were not labeltedvater
usage or carbon emission equivalents
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299

two choice sets each to avoid fatigue effects, @laegiven respondent was randomly
assigned to one block for each product categ@gch choice set consisted of three
alternatives: alternative A, alternative B and‘the choice” option of choosing “None of
These” (allowing opting-out). The order of preséintaand allocation to respondents of the

various choice sets was randomized. Figure 1 presenexample choice set.

Figurel Example choice set in the Canadian survey

Imagine you are in your usual grocery store andwould like to purchase 1 kg of ground

beef you usually buy: Do you choose AlternativeA&ernative B or Alternative C?

1 kg of ground beef Alternative A Alternative B Alternative C
Carbon (CQ)
22.93 kg 26.37 kg
emission equivalents
Water usage 13175.00 | 13175.00 | None of these
Price 6.75 CAD $ 9.14CAD %

| would choose:

In line with similar work (e.g., Grebitus, Lusk, Mayga Jr, 2013), carbon emission and water
usage were described prior to the choice expergrterpprovide a common definition of the
concepts:

“Carbon emission equivalents are the amount of Carbon Dioxide (CO2) created by the

grocery product and refer to greenhouse gas emissions over the whole life of a product. [For

example, from the time an apple was grown and picked from a tree until its presentation at

> Since this study was part of a larger project,eheere four product categories in total. Here, egort results
on ground beef and potatoes; two product categw@sed (a household essential and dairy) areepatrted on.
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300 the point of sale, e.g., in a supermarket]. The lower the emissions, the better for the

301  environment.”

302

303  “Water usage refers to the water used to produce, store and distribute a grocery product.
304  [For example, the water used in the orchard to grow an apple until it is picked from a tree
305 and then until its presentation at the point of sale, e.g., in a supermarket]. The lower the

306  water usage, the better for the environment.”

307  Knowledge assessment

308 To assess respondenisbjective knowledge, questions were asked on how well informed
309 respondents considered themselves to be about samays to reduce greenhouse gas

310 emissions, climate friendly food production, andooa footprint in production, as well as
311  water usage in production, prior to the experimeath item was rated on a scale ranging
312 from 1 = no knowledge, to 5 = very knowledgeabimilar to Grebitus, Jensen, Roosen and
313  Sebranek (2013). These values were averaged fhrpaaticipant to create a “subjective

314  knowledge index” intended to measure subjectiveliceived knowledge (e.g., Flynn &

315  Goldsmith, 1999).

316 To assessbjective knowledge, participants were asked, after completion ofdheice
317  experiments, to indicate the extent of their agretwith four statements about climate

318 friendly production, water usage and carbon foatpusing a scale ranging from 1 = do not
319 agree, to 5 = fully agree. Responses were re-caadzeraged for each participant to create
320 an “objective knowledge index”. Table 3 displays #tatement items used in the

321  questionnaire.

322 We separated the assessment of subjective andiebjknowledge in order to

323  prevent carryover effects between the two concé&ibjective knowledge was, therefore,

324 assessed in the earliest part of the survey, whijlective knowledge was assessed upon
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completion of the choice task as part of a gerguraktionnaire component about knowledge
and lifestyle factors. The statements to assessxtg knowledge were developed to not
closely resemble the definitions, so as to presanple recall of the definitions. Instead, the
items were designed to require some transfer of letye, so that these could only be

answered correctly if the concept was understood.

Table 3. Statements used to assess objective knowledge about climate friendly

production

1. Climate friendly products are those products tihati@w in water usage.
2. Carbon footprint and ecological footprint are theng.

3. A carbon footprint measures the amount of CO2 enhith producing, distributing
and marketing the product.

4. Climate friendly products are those products thathegh in carbon emissions

Note: Items were rated on a 5-point scale, wherald not agree and 5 = fully agree. Items 2 ancdew

reversed to calculate the index.

To assesssage experience, We explored whether participants pursue climasadlly
shopping behavior by asking whether they had pwsethany climate friendly grocery
products in the last four weeks. In addition, watoalled for whether or not the respondent

was a member of a group that supports the envirabme

Latent class choice analysis

Latent class models draw on the assumption o&fimixture modelling, i.e., instead of
assuming one homogeneous population, it is asstimatd mixture of unobserved segments
exists in a population (e.g.,Wedel & Kamakura, 200Bese segments are characterized by
segment-specific sets of identifiable parametersatent class choice experiments it is

assumed that the utility an individual derives fraroertain attribute is not individual-specific
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but depends on the unobservable class membersbietofg = 1,2.. O latent classes. The
probability of class membershipdepends on individualchoosing alternativgat timet,
which consists of a certain set of observablelattesy’ (Greene & Hensher, 2003):

exp(x’it jBq)

1) Probjiyq = o5
(1) TG ST exp(a’ieBg)

It is assumed that there exist a totapaftent preference classes, which results in theatlve
log-likelihood:

(@) InL = 3N, In[S2_, Cig(T1¢ Probjiyq)]
with C;, being the probability that individuabelongs to clasg. While this allows
segmenting a population based on the observednssgpattern, these classes are not
informative as to why the utility derived from theven attributes differs. In order to describe
the latent classes with the consumer characterisfimterest, we follow the approach
described by Boxall and Adamowicz (2002) to incogpe relevant psychometric constructs
and socio-demographic characteristics to explagmsst membership.

All product attributes entered the model as effeotded variables. Due to the
different scaling of the environmental attributesl & ensure comparability of the price level
between countries we opted for categorical vargabistead of linear effects. The underlying
utility function we assume is as follows:

(3) Uitig = Bco21qCO2t + BrzojqH2O4 + Boiq Pt + Eiiq
where CO2 is the level of carbon emission, H2Méslével of water usage and P denotes the

price level;£is the error term and subscripts follow the defoms above.

17



367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

Empirical results

Descriptive statistics

Table 4 provides descriptive statistics for thetplased independent variables included in the
analysis. It is evident that both Canadian and Gerparticipants tend to view themselves as
moderately knowledgeable (subjective knowledgeiti&pants’ objective knowledge ranges
around a value of 3.5, also indicating a moderbjeative knowledge levél The measured
constructs were only mildly correlated, with a siigant Pearson correlation coefficient of

r =.11 for Germany and r = .17 for Canada. Regardsage experience, the percentage of
respondents who claim to buy climate friendly prddus twice as high in Germany, with

35 % of the total, compared to 17% in Canada. Aposjte tendency is observed regarding
membership in an environmental group. Only 8 %hefGerman respondents reported being

a member, while such membership was reported fé6 b2 the Canadian sample.

Table 4. Descriptive statistics of relevant consumer characteristics

Canada (n=1552)Germany (n=1579)

Index: subjective knowledge Mean (SD) 2.46 (0.90) 2.54 (0.86)
Index: objective knowledde Mean (SD) 3.59 (0.52) 3.53 (0.55)
Shop climate friendly % yes 17 35
Member of environmental group % yes 12 8

Econometric results

All models were estimated using Latent Gold Chdigesoftware. An aggregate multinomial
logit (MNL) model was estimated to serve as a exfee model for each country and product

category. As shown in Table 5, all choice attrisutéthe model — price, carbon and water

® Since we provided information regarding the meamwihigh and low carbon emission and water usage,
respectively, this figure might be higher than haspondents not received such information.

’ The Cronbach’s alpha for the Canadian sample w&$s @nd for the German sample it was 0.86.

® We do not apply and report Cronbach’s alpha valoesbjective knowledge because it is a formativat,
reflective construct
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386 footprint — were significant, suggesting that ea@s relevant in the decision process.

387 Inclusion of the no choice option in the model iongrd model fit substantially in all

388 models’ Relative attribute importance was included as measf the importance of an

389  attribute in the respondent’s decision. It is cklted as the ratio of the utility of an attribute
390 to the sum of the utility of all attributes (KalleRealini, & Gil, 2014; Vermunt & Magidson,
391  2005). It therefore follows that attributes withigh coefficient will have a higher relative

392  attribute importance. For the no choice optiors tiwuld result in a higher attribute

393 importance relative to the other available choiesen if the no choice option was not

394 chosen, or in other words if participants derivétityifrom not choosing the no choice

395 option. The ratio was highest for price, which exped 27 % to 47 % of variance in

396 respondents’ choices. Carbon emissions explaingklea 12 % and 23 %. Water usage

397 explained 24% to 30 % of variance for both coustriéhe no choice option was of almost no
398 relevance for German respondents’ stated grounfdcheeces, but explained about 25 % of
399 the variance of stated choices for potatoes in botimtries.

400

401  General results of latent class modelling

402  To benchmark findings across the two countrieshig section we describe the results for the
403 Canadian sample in more detail and refer to then@ersample only where results deviated.
404  Empirical results of the latent class modelling aresented in Table 6 for the Canadian

405 sample and Table 7 for the German sample. In axhdiEigure 2 summarizes the relative

406  importance of attributes for each of the produtegaries and countries.

° The no choice option was chosen in 18 % of thempidaeef and 7 % of the potato choices in the Camadi
sample, and in 26 % of the ground beef and 9%eptitato choices in the German sample.
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407 Tableb5. Aggregated MNL choice modelsfor both countriesand product categories
408
Canada Germany
Modéd for Choices Ground beef Potato Ground beef Potato
Pseudo-R; 0.21 0.29 0.14 0.21
n| 1552 1552 1579 1579
Attributes Classl Wald Importance | Classl Wald Importance Classl Wald Importance Classl Wald Importance
CcCOo2 Low | 0.527  155.33" 18% 0.49" 123.58" 12% 0.57" 195.95" 23% 0.64" 245.67" 19%
Medium| -0.17" -0.18" -0.18™ -0.19”
High | -0.35" -0.317 -0.39" -0.45”
H20 Low | 0.69" 176.67" 24% 1.05" 366.98" 29% 0.73" 217.44° 30% 1.04” 369.37" 28%
Medium| -0.19™ -0.16" -0.24" -0.45”
High | -0.50” -0.88" -0.50” -0.59"
Price Low | 1.24"  720.97" 47% 1.28" 716.36" 36% 1.03" 537.53" 43% 0.85 414.56" 27%
Medium | -0.10 -0.17" -0.23" -0.15"
High | -1.13" -1.127 -0.79" -0.70”
No choice option -0.78 12847 11% -0.81"  528.66 23% -0.08™ 13.90” 4% -0.777 549.34" 26%
LL =-2689.57, AIC(LL) = 5393.15, | LL =-2226.28, AIC(LL) = 4466.56, LL =-3022.02, AIC(LL) = 6058.05, LL = -2474.37, AIC(LL) = 4962.75,
AIC(LL)/N = 3.48, BIC(LL) = 4727.23,| AIC(LL)/N = 2.88, BIC(LL) = 4503.99, | AIC(LL)/N = 3.84, BIC(LL) = 6095.60, | AIC(LL)/N = 3.14, BIC(LL) = 5000.3,
BIC(LL)/N = 3.05 BIC(LL)/N = 2.90 BIC(LL)/N = 3.86 BIC(LL)/N = 3.17

Note: *p<0.05; **p<0.01; ***p<0.001
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409

410

Table6. Latent class modelsfor both product categories, Canadian sample

Model for Choices Ground beef Potato
Classl Class2 Class3 Class4 Overall Classl Class2 Class3 Class4 Overall
Pri.c ¢ en?l!;(iZnZOent . Avid . Low seizli:ieve enviroi‘;;iceintalist en?zgce)Znioent knol;volvevdge
sensitive alism environmentalist knowledge alism
Absolute size 869 264 248 171 1552 931 404 140 78 1552
Relative size 56% 17% 16% 11% 60% 26% 9% 5%
R2 0.68 0.06 0.49 0.36 0.75 0.74 0.54 0.06 0.55 0.77
Attributes Classl Class2 Class3 Class4 Wald Classl Class2 Class3 Class4 Wald
Cco2 Low 1.47" 4.19 1.617 -1.057 136.30°| 0.75" 1517 0.36 0.31 101.27"
Medium -0.33 0.26 -0.16 0.39 2.23 -0.25 0.30 -2.01
High -1.14" -4.45 -1.45" 0.66 -2.98 -1.277 -0.67 1.70
H20 Low  2.19" 3.45 0.83" -0.31 114.06"| 3.96° 2.85" 0.18 231 7352”7
Medium -0.14 -1.34 -0.43 0.55" 0.07 -0.31 0.44 0.18
High -2.04" 211 -0.40 -0.24 -4.03" -2.54" -.62 2.13
Price Low  4.217 1.51 1.057 156.64"| 7.65 0.67" 0.60" -1.10 33.86"
Medium -0.60" 1.61 -0.03 -0.37 0.20 0.26 2.27
High -3.60" -3.12 -1.02" -7.28 -0.87" -0.86 3.33
No choice option -1.16 3.37 -2.09" -0.78" 193.957| -2.54" -3.49 1.07"  -4.49 139.17"
Model for Classes
Intercept -1.44 -1.43" -2.63" 549" 21.127| 0.48 -2.66 -0.25 243 17.24"
Index: subjective knowledge  -0.21 0.11 0.12 -0.02 1262 | -0.22" 0.10 0.09 0.02 11.27
Index: objective knowledge 0.79 0.31 066~  -1.777 32467 0.37 0.9 -0.14 -1.137 30.06"
Female -0.10 0.08 0.04 -0.02 5.50 -0.06 0.33" 0.15 -0.43" 20.87"
Shop climate friendly -0.42 -0.13 0.30" 0.25  20.007| -0.26 0.23 -0.27 0.30 23.287
Member environmental group 0.00 0.09 0.07 -0.15 1.08 0.03 0.20 0.16 -0.38 3.15

LL = -2169.48, AIC(LL) = 4426.97, AIC(LL)/N = 2.85,
BIC(LL) = 4662.25, BIC(LL)/N = 3.00, pseudo®R 0.75

LL = -1832.22, AIC(LL) = 3829.87, AIC(LL)/N = 2.47,
BIC(LL) = 4002.41, BIC(LL)/N = 2.58, pseudo®R 0.73

Note: *p<0.05; **p<0.01; ***p<0.001Classes are ordered by size, not by name.
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412

Table 7. Latent class modelsfor both product categories, German sample

Model for Choices Ground beef Potato
Classl Class2 Class3 Class4 Overall Classl Class2 Class3 Class4 Overall
Price O.p en 1o Avid Low Price Avid Low O.p en 1o
sensitive envzrc?nment environmentalist knowledge sensitive environmentalist knowledge envzrc?nment
alism alism
Absolute size 711 426 332 111 1579 632 568 253 126 1579
Relative size  45% 27% 21% 7% 40% 36% 16% 8%
R2 0.64 0.06 0.53 0.65 0.75 0.78 0.67 0.05 0.07 0.70
Attributes Classl Class2 Class3 Class4 Wald Classl1 Class2 Class3’ Class4 Wald
CcO2 Low 1.30" 1.19" 1.78" -2.777 185.64" 0.77 2.78" 1.18 65.64"
Medium -0.27 -0.13 -0.33 1.28" 3.20° -0.18 -0.06
High -1.03" -1.06" -1.45" 1.49° -3.97" -2.60" -1.12
H2O° Low 1.76” 170.41" 4.25" 4.86" 157 7151
Medium -0.20 -1.40" -0.95" -1.20
High -1.517 -2.86" -3.917 -0.32
Price Low 3.64" 0.91" 0.97" 210.37° 7.78" 0.24 0.28 0.22 55.97"
Medium -0.61" 0.30 0.85 0.61" 1.33 -0.53" 0.76
High -3.02" -1.217 -1.827 -8.39" -1.57" 0.24 -0.98
No choice option -1.05 1.72" -1.447 384 621457 -3.11° -5.92 -0.78" 1.437 114.66"
Model for Classes
Intercept -0.36 0.42 -1.67" 1.61 10.907| -0.41 -1.72" 3.067 -0.93 16.237
Index: subjective knowledge  -0.11 -0.10 -0.02 0.22 2.89 -0.17 -0.02 0.27 -0.03 6.83
Index: objective knowledge 0.33 0.08 051"  -0.92" 16.30" 0.35 0.64" -1.09 0.11 32.30"
Female -0.07 0.10 0.19 -0.21 10.69 -0.20" 0.10 0.07 0.03 11.35
Shop climate friendly -0.39 -0.12 0.37" 0.15 4386 | -0.38" 0.51" -0.04 -0.09 61.827
Member environmental group -0.23 0.06 -0.10 027 524 -0.15 -0.26 0.18 023 889

LL = -2458.76, AIC(LL) = 4993.51, AIC(LL)/N = 3.16

BIC(LL) = 5197.368, BIC(LL)/N = 3.280, pseuddR0.75

LL =-2058.90, AIC(LL) = 4201.80,

AIC(LL)/N = 2.66,

BIC(LL) = 4427.11, BIC(LL)/N = 2.80, pseudo?R 0.70

Note: *p<0.05; **p<0.01; ***p<0.001Classes are ordered by size, not by name.

3Coefficients for H20 were restricted to be equabas segments for ground bedfoefficients for CO2 and H20 were restricted tmOGlass 3 for potatoes
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413  Figure2 Relativeimportance of attributesfor each of the product categoriesand countries
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For both samples and products, a four-class matied the data best in terms of model
selection criteria and fit statistics (Table 6 & [f) the case of ground beef, for the Canadian
sample, there were no significant differences betwagtribute levels for price in class 3, leading
us to constrain these parameters to zero. Thiseetne BIC value from 4672.62 to 4662.25
and increased the pseudo from@R74 to 0.75. The model of potato choices didhase to be
further constrained for the Canadian sample. F@iGarman sample, the coefficients for water
usage in the ground beef model did not differ betwelasses, so we constrained these to be
equal in order to improve model fit from a BIC &42.34 to 5197.37. For class 3 potato
choices, there were no significant differencedlferattribute levels of the two environmental
attributes, consequently these coefficients wensicained to zero, reducing the BIC from
4466.04 to 4427.11.

Overall, latent class modelling improved modefdit both product categories and
countries relative to the baseline MNL models. &#lbnon-constrained attribute levels, the Wald
statistic confirmed significant differences bothvibeen attribute levels as well as between latent
classes. As can be seen from Table 6 and TablfiGipants overall preferred low prices and
low values of the environmental attributes. Infibléowing we first describe results for ground
beef choices and then for potato choices. In baties we describe results for Canada in-depth

and then point out similarities and differencesigetn Canada and Germany.

Ground beef choices

For ground beef, the largest class comprised 56 % of respondesish we label the
“price sensitive class”. Members of this class 1 derived the highesitutirom the lowest price
level and disutility from the two higher price léseParticipants in this class were more likely to

report feeling less knowledgeable, compared tmther classes, as indicated by the negative
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439  coefficient of the subjective knowledge index. Hee®e they were more likely to score high on
440 the objective knowledge questions as indicatechbystgnificant positive coefficient of the

441  objective knowledge index. These consumers alsempesl the environmentally friendlier

442  option, lending support thypothesis one that knowledge increases green choices as primaril
443  indicated by the positive coefficient for objectikeowledge. However, low prices were even
444  more important for participants in this class, sgjong that a high level of objective knowledge
445  is not sufficient to buy green products irrespet price. The negative coefficient on

446  subjective knowledge lends supportiiporhesis two indicating that subjective knowledge is
447  more important for behavior than objective knowleddnsurprisingly, participants in this price-
448  sensitive class were less likely to state that tieey bought climate friendly products in the last
449  four weeks, thus scoring low on usage experien@de espondents were slightly

450 overrepresented in class 1.

451 Table 6 shows further that the second largest €las%b6 of respondents) derived highest
452  utility from the lowest levels of environmentalréitites and preferred other attributes and

453  attribute-level combinations (the “no choice” opfioMembers of class 2 were more likely to
454  derive disutility from the highest price level, bwére indifferent towards the two lower price
455  levels, indicating members of this group are legsesensitive than those in the first segment.
456  This segment could be described‘agen to environmentalism”, since they score high on the
457  objective knowledge index, relative to the two ré@mray segments, were less price sensitive and
458  gained utility from low footprint levels.

459 The third largest class, accounting for 16 % ofgample, could be considered asid

460  environmentalist.” Class 3 members derived high utility from thevést levels of the

461  environmental attributes of carbon and water useé,mices did not play a significant role in
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their stated choices for the beef product. Membéthis class were more likely to claim to have
shopped for environmentally friendly products, &wé high subjective knowledge and to score
high on the objective knowledge questions. Thisigreeems to be ready to adopt a carbon and
water footprint label to guide environmentally respible choices. With regard kgpothesis

four, we would have expected participants in this cdlasgeigh extrinsic and intrinsic attributes
evenly, which is, however, not the case. Pricegxrinsic attribute, was mostly ignored for
ground beef choices by those in this class.

The smallest class 4, which represented 11 % ofdah®ple, appeared to derive utility
from high levels of carbon emission and medium leweéwater use. Class 4 was characterized
by a negative coefficient for the objective knowgedndex. Participants in this group, termed
the “low knowledge” class, stated that they shop for climate friemuilgducts; however, this is
contradicted by the stated choices that they maldeh were indeed for the less climate friendly
options. It is possible that consumers in this grousinterpreted the environmental label
specifications, or wanted to signal a greater e@mvirental consciousness than is actually the
case, by over-stating their past environmentaigriily shopping behavior.

Overall, Figure 2 shows that price was the mosbirtgmt attribute for Canadian
consumer ground beef choices in tpeide sensitive” class, accounting for 46 % of variance.
For the ‘open to environmentalism” class, the environmental attributes accounted€86 of
variance. The next largest segmentafid environmentalist” made their decisions irrespective
of price. For the low knowledge” segment, price was the most important attributeganting
for 33 % of variance.

Table 7 and Figure 2 show that generally the sdasses applied for the German

sample, however, this sample included a smallelestidprice sensitive” consumers and a
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considerably higher share of bothpen to environmentalism” and ‘avid environmentalist”
consumers than the Canadian sample. This couldliesme expected from the higher share of
Germans that indicated shopping for climate frignubducts and is also reflected in the
relatively more evenly balanced weighted averagéate importance shares in Figure 2. With
regard to the German classes, Figure 2 shows ticat\pas the most important attribute for the
“price sensitive” segment, as expected. For both thgen ro environmentalism” and ‘avid
environmentalist” segments, water usage is the most importanbattj a major difference
relative to the Canadian sample. The much smakem@n low knowledge” class is far less
price sensitive than is the Canadidw' knowledge” class. Overall, German consumers were
less price sensitive than the Canadian sample hwhias not anticipated as GDP per capita is
higher in Canada than in Germany for the periodeuimivestigatiort’ Notably, for the German
sample, participants in thé&dw knowledge” segment were more likely to indicate membership
of an environmental group, suggesting that this natybe a good proxy for environmental
behavior. Furthermore, the results suggest thajeusaperience is not closely related to

subjective and objective knowledge, as was alsndon previous studies (Raju et al. 1995).

Potato choices

As shown in Table 6 and Figure 2, and as was the fta ground beef, participants
preferred low prices as well as low carbon emissioth water usage values for theatato
choices. The largest segment for the Canadian sawad comprised of 60 % of the participants;
these derived highest utility from the lowest prieeel and disutility from the two higher price
levels. This price sensitive” class also preferred the lowest carbon emissimhveater usage

levels, but to a smaller extent compared to p&eeailar to the price-sensitive beef consumers,

10 http://data.worldbank.org/indicator/NY.GDP.PCAP.CD
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participants in this segment were more likely Widgate that they feel less knowledgeable about
environmentally friendly products, even though tegre high on the objective knowledge
index. As with ground beef choices, in this claghwow subjective knowledge, other attributes
than carbon emissions and water usage are moretanpdSimilar to the case of ground beef,
hypotheses one andtwo are supported. In particular, regarding the sedypithesis, subjective
knowledge appears to drive environmentally frienapaviors (Aertsens, et al., 2011; Ellen, et
al., 1991).

Participants in the second largest class for patiatices (26 % in this case) wetevid
environmentalist.” Class 2 members derived highest utility from lfmetprint values and placed
less importance on price (Table 6 and Figure 2}tidiaants in this class were more likely than
others to state that they shop for climate friermityducts and were more likely to be female.

The third largest class (9 % of participants) sheagoattern for potato choices similar to
class 2 beef choices (see Table 6). This groupaapgdéeo derive disutility from high footprint
values (i.e., from less sustainable levels) antepred low prices. It seems that this segment,
with average levels of consumer knowledge, mayamvenly weigh extrinsic and intrinsic
attributes as suggested by hypothesis four. Mentddlss segment were more likely to opt out
of making a choice than those in the other segmamdgating that their preferences were not
accommodated by the choice alternatives preseattabin. They were less likely than those in
other segments to state that they shop for enviematly friendly products. This suggests that
even though they derived disutility from high cammmissions and water usage, they have not
adopted a habit of environmentally sustainable iehaWe therefore consider this class to be

“open to environmentalism.”
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529 Similar to beef choices, we find a fourth clas$iofv knowledge” consumers who derive
530 utility from high footprint values and are likely score low on the objective knowledge index.
531  Again in this class, participants were more likielyndicate shopping for climate friendly

532  products, suggesting that either this self-repoateskssment is not a good indicator of climate
533 friendly behavior or that class members misintdgatehe footprint value characteristics.

534 As indicated by Figure 2, and similar to beef cbesigrice was the most important

535  attribute for the Canadiamp/ice sensitive” segment. Interestingly, the/ice sensitive” segment
536 is even larger than for beef choices. Price playstightly greater role for the:¥id

537  environmentalist” in the Canadian sample when deciding betweentpataoices relative to beef
538 choices, but the combined environmental attribatdisaccount for 49 % of variance in this

539  segment. Also, for th&open to environmentalism” class, the combined environmental attributes
540 accounted for the larger share of explained vaeg4B€ %), but price was more important than
541 for beef choices. Interestingly, for all classeafav usage was more important than carbon
542  emissions.

543 For the German sample, we found some of the samergepatterns as for the Canadian
544  classes, although with a considerably smajbeice sensitive” and a larger dvid

545  environmentalist” segment than for the Canadian sample (Table 7anare 2). Price was the
546  most important attribute for the#ice sensitive” class as expected. Members of theid

547  environmentalist” class in the German sample were significantlg ldsly to be a member of an
548  environmental group than was the case for the Ganaploup. Th&‘open to environmentalism”
549  class was less price sensitive than the Canads-etsimilar to the choices for beef. The

550  German fow knowledge” class was indifferent between carbon emissionveatdr usage

551  values. Also, for theldw knowledge” German segment, the subjective knowledge coefiicie
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was positive, suggesting that self-judged (i.ebjexttive) knowledge alone is unlikely to be

sufficient to make environmentally friendly choiqgge Table 7).

Discussion
The main objective of this study was to determio® lsonsumer knowledge (objective,
subjective and usage experience) affects consunoéres of food labeled for environmental
sustainability. We conducted similar choice expenis for both ground beef and potatoes in
Canada and Germany. Using a latent class choicelimgdpproach, we identified four
consumer segments that are similar for two countiie two product categories, though with
differing levels of knowledge and choice behavildre covariate model in the latent class choice
model suggests that inclusion of subjective aneaihbje knowledge regarding environmental
attributes, as well as usage experience, can ggnify improve the identification of choice
patterns of the identified consumer segments.

Hypothesis one is only partially supported by our findings, irathhespondents who
scored high on the objective knowledge index weteconsistently more likely to make
environmentally friendly choices. However, thosasuumers who scored low were far less likely
to make environmentally sustainable choices. Threflected in the choices by respondents in
the “low knowledge” class, who appeared to derive utility from highevaisage and high
carbon emissions. While subjective and objectivededge about environmental issues often
diverged as predicted, subjective knowledge wasdda be more important for
environmentally friendly choice behavior, suppagtourhypothesis two, which is in line with
previous work (Aertsens, et al., 2011; Ellen, 19%d}he low knowledge” segments, a positive

coefficient for the subjective knowledge index abfrequently be found, suggesting that both
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types of knowledge need to be positively alignetbster environmentally sustainable choices.
At the same time, whileprice sensitive” consumers scored high on objective knowledge, they
scored low on subjective knowledge, which is caesiswithhypothesis two.

Respondents characterized by low usage experiaraeiqidicated not to have
purchased environmentally friendly products inltet four weeks) were more likely to be
guided by low prices. However, reporting having ¢iauenvironmentally friendly products did
not necessarily increase the likelihood of choitclw footprint alternatives. Similarly, being a
member of an environmental group did not contriliatexplaining group membership or choice
patterns. These two findings suggest rejectiokypbrhesis three, which stated that high usage
experience (measured both in terms of previouspeeohases and membership in environmental
groups) would characterize choices of lower footpaiternatives. To the contrary, we found
that for the German sample, members of the knowledge” class were more likely to be a
member of an environmental group, suggesting thet self-reported measures may not be
sufficient to explain environmental behavior. luthbe that membership in an environmental
group was interpreted more broadly or that thestcgaants simply do not see their food
choices as an avenue for environmentally frien@llydvior. Future research could investigate the
relationship between membership in environment@lgs and this influence on food choices
more closely to better explain the behavioral dipency that we observe.

We did not find support fdkypothesis four, that consumers with higher knowledge levels
balance extrinsic and intrinsic attributes. Quiite teverse, we found that for those segments that
score high on all three knowledge dimensions, #tensic attribute of price was ignored. This
finding suggests that there is highly price in-stademand by highly knowledgeable consumers,

which is also consistently found for organic foagghasing patterns (Aschemann-Witzel &
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598 Zielke, 2015; Hempel & Hamm, 2016). Relative to tinghly knowledgeable consumer segment,
599 the segment with an average level of knowledge sdoavmore balanced pattern of choices,

600 balancing both price and environmental attributgbether we did not specify a critical price

601  threshold that would lead to a tradeoff betweenepand footprint values fouvid

602  environmentalist” remains subject to future research.

603 Overall, while we observe a generally similar pattef segments for the two product

604  categories and countries, some interesting diftegican be observed. The Canadian sample, for
605 example, was somewhat more price sensitive tha#mman sample. This cross-cultural

606 feature is interesting in the context of another-ktel study, which found European consumers
607 to be more willing to pay price premiums for ecbdied wood and paper products than North
608  American consumers (Aguilar & Cai, 2010). For poest, in particular, the Germaprice

609  sensitive” class was 20 % smaller than in the Canadian saamglehe &vid environmentalist”

610 class was larger in the German sample for bothymtochtegories, suggesting a generally higher
611  ecological orientation in this sample.

612 Water usage was the more important environmertrabaie for the avid

613  environmentalist” segment for potato choices in both countries.tRerGermandpen to

614  environmentalist” classes and the Canadigirice sensitive” classes, water was more important
615 for both product categories. Possibly participavese more sensitive to the higher numerical
616  values cited for water usage relative to carborssioins and weighted these more in their

617  choices.

618 In terms of policy and marketing implications, oasults suggest that both subjective

619  and objective knowledge need to be positively @dyfor footprint labels to have the anticipated

620 effect of influencing choices. Increasing both gahijve and objective knowledge levels — rather
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than focusing on higher levels of usage experigecese — appears likely to increase the
effectiveness of using carbon footprint labelsritbance environmentally sustainable
consumption patterns.

In line with previous research from Germany, Sp8iweden and Poland (Grunert, et al.,
2014), we find that price sensitive segments aghtty overrepresented by men, while segments
characterized by consumers for whom prices arenagor drivers but who derive high utility
from the choice of low levels of carbon emitted avater usage (ouwVid environmentalist™)
were slightly dominated by women. Thevid environmentalist”, who account for some 20 % of
the Canadian sample and about 30 % of the Gernmaplsacan clearly be identified by positive
coefficients for both knowledge indices (thus sutipg hypothesis one) as well as by high
usage experience, based on claims to have resmdpped for environmentally friendly
products. These characteristics are also conssimthe previous finding that early adopters of
new labels are well informed and indicate intenptiochase a product carrying the new label
(Thggersen, et al., 2010).

The class we calletpen to environmentalism” has some similarities to thewid
environmentalist” segment in terms of their responses to watercamnlon levels, although they
are more responsive to lower prices than avéd‘environmentalist”. Also, the “open to
environmentalism” group tended to opt out of the choice when thegoeintered alternatives that
did not correspond to their preferences. However résults from the covariate model indicate
that this ‘open to environmentalism” group generally does not feel highly knowledgeadbout
environmental issues and does not buy this tygeafucts. Nonetheless, members of this class
may be possible targets for footprint labellingthat our analysis suggests that they have

understood the concept and are less price sengitwethe price sensitive” class. Providing
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information that increases these consumers’ subgekhowledge may influence the choices
they are making. A useful future research avenudddee to investigate the means to increase
consumers’ subjective knowledge levels and detezrtiia features that led them to opt out of
many of the choices presented to them. Addreshieggtissues by future research on
environmental sustainability labeling might aiddietermining whether providing more
information about environmental labelling, and eli#éint label designs, might encourage
environmentally friendly choices. Clarification why some participants chose to opt out would
aid in understanding motivations for stated chotogsrevent information-overload and
confusion. Future research could prompt participanth an open-ended question of why they
chose the no choice option every time they do. @esights could then be used to interpret
results and design future studies more appropyiatel

It could also be worthwhile to assess consumeggitiens to the display of one critical
footprint value only (e.g., only the value for walethis is the more critical attribute).
Determination of specific critical thresholds cotiérefore be another avenue for future

research.

Conclusions

This study set out to explore to what extent coreuknowledge affects environmentally
sustainable behavior. It identifies distinct betsefiom target marketing of footprint-labelled
food products focusing on knowledge and lifest@etérs. Focusing on the role of consumers’
subjective and objective knowledge and usage expeti and contrasting large samples of
consumers from Canada and Germany, we show tHatling psychometric and demographic

variables in latent class choice models allowsafapvel and meaningful differentiation between
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consumer segments in the context of environmensakyainable choices. Our results also
indicate a general preference among many consume&asds products labeled with carbon and
water footprints. Contrary to nutrition labellingee Grunert, et al., 2010), where it is found that
understanding of label information is high but mation or expected utility from purchasing the
healthier option is low, our results suggest thaividedge of environmental issues is low,
indicating an issue of importance for public policy

We find that environmentally friendly choices ateserved mostly for segments with
high objective and subjective knowledge. For segmetith only high objective knowledge, we
find that price is the most important attribute e$b segments show a preference for
environmentally friendly alternatives, but onlypifices are low. For those classes with high
objective and subjective knowledge, we find thatgplays only a minor role. Usage experience
— measured both in terms of previous eco-purchasgésnembership in environmental groups —
as third dimension of consumer knowledge, was fdorige less important in influencing
environmentally sustainable food choices. The inadft large shares of segments characterized
by low objective knowledge indicate that educatongsumers in terms of environmentally
friendly behaviors is still an important task fopse who want to encourage environmentally
sustainable choice behavior. In terms of educatios likely important not only to improve
objective but also subjective knowledge. Keepinguind that subjective knowledge was
observed to be a stronger driver for environmepfakkndly choices, it appears relevant not only
to provide information for the target consumerd, diso to raise general awareness to make
shoppers feel that they are informed and equippadake a better choice for the environment.
Roughly one fifth of the respondents can be terfaed! environmentalist,” who can be

expected to be appreciative of a label which cquide their choices toward sustainability.
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Our findings suggest specific avenues of actiomfarketers to improve consumer
targeting with a focus on consumer knowledge anaremess of environmental issues. In sum,
our comparative analysis of consumer samples froth Horth America and Europe suggests
that footprint information may be a useful tool food marketers to help consumers make
environmentally sustainable choices, especiallyountries where the general level of awareness
and knowledge of environmental issues is alreadl.ht is, however, crucial to use a targeted

campaign that addresses both objective and sugdatiowledge.
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Imagine you are in your usual grocery store and you would like to purchase 1 kg of ground

beef you usually buy: Do you choose Alternative A, Alternative B or Alternative C?

1 kg of ground beef Alternative A Alternative B Alternative C
Carbon (CO3)
22.93 kg 26.37 kg
emission equivalents
Water usage 13175.001 13175.001 None of these
Price 6.75 CAD § 014 CAD $

I would choose:




Highlights

» Test role of subjective and objective knowledgegéesexperience on choice making
» Analysis of psychometrics, demographics, prefereficeenvironmental footprinting
» Latent class choice modelling carried out for deden Canada and Germany

» Choices made for ground beef and potatoes labetethfbon emission and water usage





