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Abstract

Although previous research on sustainable consumption has investigated consumers’ trade-offs of product
sustainability against other valued product features, the differences in consumers’ perceptions of social versus
environmental dimensions of sustainability tend to be overlooked. This study examines consumers’ choices
that involve trade-offs between social and environmental sustainability. From a metacognitive perspective,
this study investigates the roles that metacognitions (attitude magnitude and attitude uncertainty) play in
consumers’ trade-offs. Based on 715 valid questionnaires from Chinese consumers, this study tests the
distinct effects of social and environmental sustainability attributes of agricultural products on consumers’
choices using a discrete choice experiment. The results reveal that social sustainability attributes (traceability,
safety certification, and poverty alleviation) have stronger effects on consumer choices than environmental
sustainability attributes (packaging, location, and temperature). Consumers respond to social sustainability
attributes more positively when their environmental attitudes have higher magnitude or lower uncertainty;
interestingly, consumers are less responsive to environmental sustainability attributes when their environmental
attitudes have a higher magnitude or lower uncertainty. These findings provide important implications for
interventions on ethical consumption.
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1. Introduction

With increasing concerns about environmental and social problems, consumers have begun to pursue more
conscientious buying habits and demand a higher level of product safety and sustainability, which enhances
their interest in environment- and society-friendly products (Sloan, 2007), especially food. For example,
consumers may desire to learn how cocoa beans are produced and the benefits to local farmers (Bradu et al.,
2014). Liu et al. (2016) highlight that sustainable consumption is not only about the choices of sustainable
products but also related to all kinds of activities from the original production to the end consumption.
Consumers may choose sustainable products after feeling guilt or pride (Antonetti and Maklan, 2014; Bradu
etal.,2014).

According to information processing theory (IPT), consumers’ decision-making relies on processing the
available information by examining specific products across attributes or specific product attributes across
alternatives (Bettman, 1979). The implications of each piece of information are integrated to form an
overall judgment of the product (Fishbein and Ajzen, 1975; Lancaster, 1966; McFadden, 1974). In recent
years, to meet growing consumer expectations and align with the principle of triple bottom line, which
promotes balanced development across environmental, social, and economic dimensions, many companies
have developed sustainable supply chains and at the same time, actively disclose related information to
influence consumer behaviour. For example, they may label their products with authorized certifications,
attach traceability barcodes that could track production, processing, and transportation information, and
even demonstrate projects for poverty alleviation to reflect social justice and equity, which is particularly
common in agricultural products. This type of information corresponding to the processes and functions of
sustainable supply chains would be delivered to consumers to help them obtain more knowledge of product
attributes, which guides them to make a final choice.

Previous studies have employed experimental designs to estimate the degree to which certain consumers
prioritize the ethical features of products. Some studies adopt the discrete choice experiment (DCE) and to
estimate consumers’ willingness-to-pay (WTP) for these kinds of product features (e.g., Ornelas Herrera
et al., 2025; Wang et al., 2023), but the psychological routes through which consumers make final choices
among specific attributes are not clear. Other studies focus on the underlying psychological mechanisms of
consumers evaluate and balance sustainability attributes against other attributes (e.g., Bradu ef al., 2014; Luchs
and Kumar, 2017). However, most of these studies do not examine how consumers response when multiple
sustainability attributes are presented simultaneously. Furthermore, they argue that emotional rather than
cognitive factors play a more significant role in determining consumer choice. Consumers are increasingly
required to balance sustainability with other attributes, as well as make decisions among different sustainability
attributes (Catlin et al., 2017; Kumar and Polonsky, 2017), so it is important to understand the underlying
mechanisms. Using DCE, this study not only investigates the effects of social and environmental attributes
on consumers’ food choice, but also explores the role of meta-cognition at a higher level by considering
environmental attitude magnitude and uncertainty.

2. Conceptual framework
2.1 Ethical consumption and consumer responses to sustainability attributes

Although it is widely agreed that sustainability emphasizes the simultaneous importance of environmental
integrity, social equity, and economic prosperity, that is, the triple bottom line (Elkington, 1997), research
on sustainable consumption has often focused on environmental concerns (Trudel, 2019). By contrast,
some researchers have broadly considered all the three dimensions of sustainability in the consumer context
(Mai et al., 2019). However, as criticized by Catlin et al. (2017), these studies tend to combine multiple
sustainability-related attributes into one product, making it difficult to determine whether different dimensions
of sustainability have different effects on consumer behaviour.
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Closely related to sustainable consumption, ethical consumption is defined as “decision-making, purchases
and other consumption experiences that are affected by the consumer’s ethical concerns” (Cooper-Martin
and Holbrook, 1993: p. 113), whereby consumers’ ethical concerns could involve fair trade, environmentally
friendly, or a benefit for the community or for humanity (Escobar et al., 2023; Trudel et al., 2020). From this
perspective, ethical consumption can involve both social and environmental sustainability. Because consumers
often face situations where ethical features must be weighed against other product features (Luchs et al.,
2010), understanding how consumers respond to such ethical choices is of interest. Using DCE, Auger et al.
(2003) investigate the degree to which consumers value social product features in comparison to traditional
features. From the emotion perspective, Luchs et al. (2012) examine how consumers respond when choosing
between sustainability and functional performance in purchase decisions.

A common feature of these studies is that they do not consider the differences between environmental and
social sustainability in affecting consumer choice. However, there is increasing evidence that social and
environmental sustainability are sufficiently distinct and should be treated as separate constructs (Catlin
et al., 2017; Simpson and Radford, 2014). For instance, Simpson and Radford (2014) establish that when
making sustainable product choices, consumers consider the environmental dimension as the most important,
followed by the economic and social dimensions. Catlin ef al. (2017) demonstrate that consumers perceive
differently between the environmental and social dimensions of sustainability on a psychological level.

In this study, environmental sustainability refers to aspects of the product that impact the environment,
such as food production, transportation, and packaging. The corresponding attributes reflect consumers’
awareness of environmental burdens, like carbon emissions, energy consumption, and material waste. These
concerns often involve long-term environmental consequences and broader global implications (Catlin et al.,
2017). By contrast, social sustainability emphasizes benefits to the community and public health (Hosta and
Zabkar, 2021). The related attributes include local labour protection, rural development, food safety and so
on. In this context, social dimension is more associated with affective, short-term development and local
considerations (Catlin et al., 2017). Therefore, we treat environmental and social sustainability as distinct
constructs and classify attributes accordingly in our experimental design. Then, this study investigates how
consumers respond to different social and environmental attributes in their purchase decisions.

2.2 IPT: a cognitive perspective

Information processing and decision-making are two interrelated features of human cognition. Information
processing theory (IPT) explores the mechanism regarding how information is taken in and interpreted (e.g.,
Burnkrant, 1976; Norman, 1968). Thus, IPT has received considerable attention in the literature on consumer
behaviour and consumers’ decision-making in terms of cognitive operations. According to IPT, incoming
information can be stored via a process of rehearsal that involves the active association of attributes with
an object (Bettman, 1979). Consumers would then examine the implications of each piece of information
separately and sum these implications to form an overall judgment of the product (Lancaster, 1966; McFadden,
1974; Fishbein and Ajzen, 1975). During this period, consumers adopt two kinds of information-processing
models, systematic processing, which indicates that consumers use bundles of cognitive resources to collect
and integrate all useful information to compare and make a judgment, and heuristic processing, which
suggests that consumers use simple decision rules or cognitive heuristics based on the impressions, cues, and
product characteristics to reach a decision (Bradu et al., 2014; Chaiken, 1980; Petty and Cacioppo, 1986).

Which information-processing model is dominant remains an open question because consumers could
face very complex decisions involving multiple attributes of the product. Product attributes are the specific
characteristics or features that are used to assess and evaluate different options or alternatives for making a
choice (Hsu and Burns, 2002). According to multi-attribute utility theory (Baron, 1985), the decision maker
assesses the utility of each possible outcome on each of several dimensions. Thus, when consumers make
the decision, product attributes play a crucial role as sources of information. These attributes can be derived

International Food and Agribusiness Management Review

289



Yu et al. Volume 29, Issue 2, 2026

from the actual physical product, provided intrinsic cues, or from attributes related to the product, offering
extrinsic cues (Olson, 1977). Researchers have begun to explore the effects of product attributes related to
the triple-bottom-line on consumers’ buying behaviours. For example, some investigate the effect of price
attribute on food consumption and find that the cognition of price presenting economic information processing
influences consumers’ buying intentions or behaviours (e.g., Asioli et al., 2016; Ornelas Herrera et al., 2025).
Concerning environmental problems, many researchers pay more attention to packaging attributes (e.g.,
Koutsimanis ef al., 2012; Pichierri and Pino, 2023). Via a survey of 833 Chinese consumers, Wang et al.
(2018) investigate the effects of food freezing, cooling, and warming conditions of storage on consumers’
preferences, which also imply the influence of environmental information. They also focus on the influence
of the production location and suggest that consumers intend to buy local products, which would bring more
benefits to the local society. Thogersen ef al. (2019) reveal that consumers’ choices are affected by organic
certification and the belief of the location producing organic products.

However, in terms of information processing, consumers face many obstacles. One of the challenges is to
balance competing goals in decision-making (Frisch, 2011). Kumar and Polonsky (2017) suggest consumers
often face the challenge of making decisions that require them to weigh product sustainability against other
valued product attributes. For example, environmental corporate social responsibility enables consumers to
view the relatively higher price associated with eco-friendly operations as fair and reasonable (Kim, 2017).
Bradu et al. (2014) conclude that consumers primarily engage with the traceability label in a heuristic
way, involving fast and affect-based judgments, rather than elaborate reasoning. The reason behind is that
the ethical basis for choices translates into decision rules, which help simply complex evaluations among
competing product features (Krosch et al., 2012). Moral decisions stem from moral convictions devoid of
personal interests or emotions, which play a significant role in ethical decision-making (Chowdhury, 2017).
For example, Trudel (2019) suggests that the purchase of ethical products is driven by the need to self-restore.
Thus, information related to sustainable supply chains would help consumers make an easy decision when
adopting either systematic or heuristic processing.

Thus, we establish the following hypothesis:

H1: Sustainability attributes have positive effects on consumers’ choices, and different attributes
would have different effects when consumers evaluate multiple sustainability attributes.

2.3 IPT: a metacognitive perspective

Marketing researchers have identified a number of individual factors, such as age (e.g., John and Cole, 1986),
gender (e.g., Kiecker ef al., 2000), norms (e.g., Aggarwal and Law, 2005), regulatory focus (e.g., Yoon et al.,
2011), confidence (e.g., Wan and Rucker, 2013), and so on that predict when and how consumers employ
different information-processing strategies. However, consumers are limited by the cognitive strain induced
by the information-processing task (Park, 1976). Under this condition, individuals tend to focus on consistent
pieces of decision-relevant information and select information that aligns with their attitudes or decisions
as supported by the selective information-processing literature (Sanbonmatsu et al., 1998). We examine
the possibility that environmental attitude influences selective information processing, so consumers may
reduce the number of attributes, focus on those presenting information consistent with their environmental
attitude, but neglect those presenting information inconsistent with such attitude.

As a kind of affection and belief of the subject to the object, attitude is the intention of behaviours implemented
by the subject (Ajzen, 1985). Environmental attitude is a concept in environmental psychology. Some
researchers consider it as a sense, belief, and behavioural intention of environment protection (Milfont
and Duckitt, 2004), while others suggest it is related to value, such as the extent of accepting the natural
environment (Briigger ef al., 2011). Meanwhile, some take environmental attitude as a belief based on
the recognition of the whole world and the natural environment (Fergen et al., 2016). Recent studies have
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investigated how environmental attitude impact consumers’ behaviours from two perspectives: the effects
of environmental attitude on energy consuming, and those of environmental attitude on the consumption of
environment-friendly or sustainable products. The former topic is related to family consumption of traditional
energy like water and electricity (e.g., Willis et al., 2011) and new energy such as wind (Fergen et al., 2016)
and solar energy (Woersdorfer et al., 2011). The latter topic is related to the effects on the following kinds
of product consumption: (a) green or organic food (Thegersen et al., 2019), (b) high efficiency but low
energy consuming products (Gaspar and Antunes, 2011), and (c) recyclable products (MacMillan ef al.,
2012). Based on IPT, consumers selectively rely on information consistent with their environmental attitude.
Thus, environmental attitude as a psychological factor would affect consuming behaviours through the
specific attributes of products related to environmental information (MacMillan et al., 2012; Gaspar and
Antunes, 2011).

Environmental attitudes can be divided into two categories: magnitude and uncertainty (Chandrashekaran
et al., 2007; Qian et al., 2015). Attitude uncertainty is whether individuals are sure about their attitude and
the corresponding extent (Tormala ef al., 2007). Attitude strength refers to the extent to which an attitude
remains resistant to alteration and influences on cognition and behaviour (Krosnick and Smith, 1994, p. 279).
Compared with uncertain attitude, the stable attitude would strongly guide the behaviours (Krishnan and
Smith, 1998) and the orientation would be persistent for a long time (Bassili, 1996), making the behaviours
difficult to change (Petrocelli et al., 2007). In a decision-making context with significant uncertainty,
decision-making becomes more challenging (Frisch, 2011). Specifically, consumers with a high level of
environmental attitude uncertainty would have more difficulty processing inconsistent information and
thus find it difficult to make a choice based on product attributes presenting environmental information.
Accordingly, we propose the following hypotheses:

H2: Environmental attitude moderates the relationship between product attributes presenting
sustainability attributes and consumers’ choices.

H2a: Environmental attitude magnitude moderates the relationship between product attributes
presenting sustainability attributes and consumers’ choices.

H2b: Environmental attitude uncertainty moderates the relationship between product attributes
presenting sustainability attributes and consumers’ choices.

3. Method

3.1 Sample

This study used a questionnaire survey to collect data from Chinese consumers. In the pilot study, we
distributed 139 paper-based questionnaires to undergraduate students in classes. This study collected a total
of 85 valid questionnaires with the valid response rate of 61.15%. For collecting a large sample, we utilized
a popular certified online survey platform (www.wjx.cn), which drew a random sample from its wide panel
of urban respondents. Selected participants were invited via email to complete the online questionnaire, and
prior consent was obtained from all respondents. In total, this study obtained 938 online survey entries and
715 valid questionnaires, resulting in a valid response rate of 76.22%.

3.2 Discrete choice experiment design

This study adopted a discrete choice experiment (DCE) to test the effects of information related to product
attributes on consumers’ choices. DCE is widely used in behavioural economics, marketing, and transportation
as a method to simulate real decisions, and can be used in marketing to investigate consumption choices (de
Bekker-Grob, 2009). By simulating products with different attributes and levels, DCE provides multiple
choice sets for consumers to explore the key factors affecting their choices. The steps are as follows:
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The first step is to design the product attributes and levels (de Bekker-Grob, 2009). An unlabeled DCE
design was used, where product options are described solely based on attribute levels without specific brand
or product-type labels. This study chooses tomatoes as the object of our experiments. The main reasons are
as follows: (a) the sustainability attributes of agricultural products are obvious, and (b) many researchers
adopt tomatoes as the object of ethical consumption research (e.g., Chen et al., 2015; Mancuso ef al., 2024).
This study then uses two ways to select the attributes and levels of tomatoes: (a) reading the corresponding
literature to understand the sustainable supply chain of agricultural products, and (b) visiting supermarkets
and observing the information related to tomato attributes.

The attributes and levels of tomatoes are presented in Table 1. Specifically, price reflects the economic
dimension of sustainability. Safety certification, package material, and storage temperature are categorized as
environmental sustainability attributes, as they relate to the environmental impacts of production, packaging,
and transportation, such as reducing carbon emissions or material waste. In contrast, production location,
poverty alleviation, and traceability are considered social sustainability attributes, as they emphasize benefits
to the community and public health.

The second step is to determine the choice set. We combine different levels of product attributes to simulate
products, and then select products to form a choice set. There are two alternative products in each choice set.
In this study, there are seven attributes: two attributes have four levels each, one has three levels, and four
have two levels each. There could be a total of 768 simulated products. If two of them are in one choice set,
there will be 294 528 choices. To reduce the number of choice sets, we adopt an orthogonal design, which
is based on orthogonal arrays to estimate a linear model. The key requirements are that different levels of
all attributes should be independent, and each level of each attribute should have an equal probability of
being present in the choice set. Using the orthogonal design in SPSS 25.0, we obtain 16 choices. Finally, to
pair the alternative product, we use the foldover method (Street et al., 2005). An example of a choice set is
provided in Table Al in Appendix A.

3.3 Measures

We develop a questionnaire comprised of three parts to collect our data. The first includes consumers’
psychological factors. The second part is the experiment design based on the DCE and respondents are
required to make choices by comparing the two tomatoes in each choice set. The third part covers the
characteristics of the respondents.

The literature suggests that environmental attitude is affected by values, norms, and knowledge (see

measurement scales in Appendix B). To measure environmental attitude, we adopt the New Ecological Paradigm
Scale developed by Dunlap ef al. (2000). There are five dimensions with 15 items and the Cronbach’s a is

Table 1. Attributes and levels of tomatoes

Attribute Levels and codes Hlustration
Economy Environment  Society

Safety certification 0=none; 1=nuisanceless; 2=green; 3=organic \
Production location ~ 0=local; 1=products produced elsewhere \
Poverty alleviation 0=none; 1=poverty alleviation project \
Package material O=plastic bag; 1=plastic box; 2=plastic foam V
Price 0=12.8 RMB/kg; 1=21.8 RMB/kg; \

2=33.6 RMB/kg; 3=47.8 RMB/kg
Storage temperature ~ O=normal temperature; 1=low temperature \/
Traceability 0=none; 1=traceable \
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0.770. Example items include, “We are approaching the limit of the number of people the earth can support”
(the reality of limits to growth), “Humans have the right to modify the natural environment to suit their needs”
(anti-anthropocentrism), “When humans interfere with nature it often produces disastrous consequences”
(the fragility of nature’s balance), “Human ingenuity will insure that we do NOT make the earth unlivable”
(rejection of exemptionalism), and “Humans are severely abusing the environment” (the possibility of an
ecocrisis). All items are rated on a five-point Likert scale (1="strongly disagree”, and 5="“strongly agree”)
and averaged to form a composite score of environmental attitude.

To measure value, we adopt the scale developed by Stern et al. (1999), which consists of 22 items across four
dimensions, with a Cronbach’s a of 0.771. Example items include: “Social justice, correcting injustice, care
for the weak” (altruistic), “True friendship, close supportive friends” (traditional), “Social power, control
over others, dominance” (self-interest), and “Curious, interested in everything, exploring” (and open to
change). All items are rated on a five-point Likert scale (1="strongly disagree”, and 5="strongly agree”)
and averaged to construct the value index.

Norms are measured using scales developed by Hynes and Wilson (2016), Thegersen (2006), and
Lopez-Mosquera and Sanchez (2012), covering moral norm, social norm, personal norm and subjective norm.
There are 12 items and the Cronbach’s a is 0.791. An example item is “I feel I should not waste anything if it
could be used again”. All of them are on a five-point scale (1="strongly disagree”, and 5="strongly agree”)
and average to create the norms index.

The measures of environmental knowledge are based on the scales designed by Fryxell and Lo (2003) and
the Cronbach’s a is 0.741. There are 30 questions with four options each, from which respondents were
instructed to select “the best answer” and got corresponding points. The environmental knowledge score is
calculated as the sum of the scores across all questions. For example, one question asks, “When and where
was the UN Earth Summit held?”, with the choices: (a) Cairo, 1990, (b) Rio de Janeiro, 1992, (c¢) Stockholm,
1994, and (d) Istanbul, 1995.

Demographic characteristics include gender, age, education, annual household income and family size. All
variables are measured as categorical variables based on predefined ranges. Detailed information is provided
in Table A2 in Appendix A.

3.4 Models

To test our hypotheses, we construct three interrelated models that combine the Discrete Choice Model
(DCM) with the Judgment Uncertainty and Magnitude Parameters (JUMP).

To test the first hypothesis, we apply a standard DCM to assess the effects of product attributes on consumer
choice, grounded in random utility theory (McFadden, 1974) and consumer demand theory (Lancaster, 1966).

Model 1:
Y oice = OPt_out + > a.X; D
Where Y, ... represents the consumer’s choice outcome, JX; is the attribute of product i, and opt_out captures

the option of not choosing any of the given alternatives. The full specification is provided in Appendix C.

The second part of hypotheses concerns whether consumers with different levels of environmental attitude
magnitude and uncertainty respond differently to different sustainability attributes.
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Model 2:

Y poice = OPt_out + > o X, 2)
with o, = a; * Attim + u, 3)
or o, = a, * Attiu + u, (@Y)]

Where u,, 1, are random terms, Attim represents environmental attitude magnitude, and Attiu represents
environmental attitude uncertainty. Following Bayesian mixed logit model (MXL) approaches (Huber et al.,
2001; Regier et al., 2009), attribute coefficients a; are allowed to vary across individuals to account for
preference heterogeneity (see Appendix C for details).

To estimate Attim and Attiu in Model 2, we employ the JUMP model (Chandrashekaran et al., 2007; Rotte
et al., 2006), which treats attitudes as probabilistic distributions rather than fixed values. This approach enables
an indirect and simultaneous estimation of both the central tendency (magnitude) and variation (uncertainty)
of individual attitudes based on a self-reported judgment (i.e. environmental attitude in our study). Compared
to self-report, JUMP model provides more object and independent measures and is unaffected by attitude
extremity (Qian et al., 2015, 2019).

According to previous literature, we model these two dimensions of environmental attitudes as functions of
personal values, norms, knowledge, and demographic characteristics.

Model 3:

EAM =, * Value + B, * Norm + ; * Knowledge + B, * Gender + 5 * Age + B, *
Income + B, * Family + B¢ * Edu %)

EAU =y, * Value + v, * Norm + v, * Knowledge + v, * Gender + v * Age + vy, *
Income + vy, * Family + y; * Edu (6)

Through this estimation, we obtain individual-level environmental attitude magnitude (EAM) and uncertainty
(EAU), which are then used as proxies for Attim and Attiu in Model 2, respectively (see Appendix C for
detailed procedures).

4. Results and analysis
4.1 Effects of product attributes on consumers’ choices

The results of testing Model 1 are reported in Table 2. We only consider the effects of product attributes
including certification, production location, poverty alleviation, packaging, price, storage temperature, and
traceability. First, price indicates the economic attribute. The effect of price on consumers’ buying choices
is significant and negative (#=—0.035, p<0.01), which means the higher the price, the lower the willingness
to buy.

Second, regarding the environmental attributes including certification, packaging, and storage temperature,
certification has a positive effect on consumers’ choices (6=0.277, p<0.01), which indicates that consumers
would prefer to buy products with certifications compared with those without and the higher the standards
of certification, the stronger the willingness to buy. The effect of packaging attribute is significant and
negative (f=—0.117, p<0.01). Thus, consumers prefer to buy products with simple rather than complex
packaging. However, the effect of storage temperature (/=—0.012, ns) is not significant. The reason may be
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Choice Coef. SE z 95% CI
certification 0.277*** 0.013 22.16 [0.252, 0.301]
location —0.073%** 0.022 -3.35 [-0.115,—0.030]
poverty 0.268%** 0.022 12.31 [0.225, 0.310]
package —0.117*** 0.016 =73l [-0.148, —0.087]
price —0.035%** 0.001 -32.92 [-0.038, —0.033]
temperature —0.012 0.022 —0.54 [-0.054, 0.031]
traceability 0.355%** 0.022 16.21 [0.312, 0.398]
opt_out —1.828 0.051 35.80 [1.728, 1.928]
N 11 440

R? 0.095

AIC 19 768.6

##%p<0.01, #%p<0.05, *p<0.1.

that consumers would consider that a lower temperature could keep the products fresh, but this condition
would consume a higher level of energy. This paradox may confuse consumers and influence their choices.

Third, the social attributes include product location, poverty alleviation, and traceability. For production
location, the effect is significant and negative (f=—0.073, p<0.01), indicating that consumers would be willing
to buy the local products rather than products produced elsewhere. Poverty alleviation has a significant and
positive effect (=0.268, p<0.01), which indicates that consumers would like to buy products supporting
poverty alleviation rather than those without the corresponding information. The effect of traceability is
significant and positive (#=0.355, p<0.01). Thus, compared with non-traceable products, consumers would
prefer products that can be traced through the entire supply chain as it reflects a higher level of safety.

WTP is often used to describe the degree of willingness by calculating the marginal price that consumers
would pay for a certain attribute (Jin and Zhou, 2014; Jin et al., 2017). Regarding WTP for sustainability,
some researchers only focus on B2C (business-to-consumer) areas and a certain dimension of sustainability
(McClenachan et al., 2016). Thus, the current study adopts WTP and covers all three dimensions of
sustainability. The results are reported in Table 3. Consumers would like to pay 10.143 RMB/kg more to
buy traceable products, 7.914 RMB/kg more for those with high level certifications, 7.657 RMB/kg more
for those supporting poverty alleviation, 3.343 RMB/kg more for products with simple packaging, and
2.086 RMB/kg more for local products.

4.2 Effects of environmental attitude magnitude and uncertainty on consumers’ choices

To test the effects of environmental attitude magnitude and uncertainty on consumer choices, we first use the
JUMP model to estimate environmental attitude magnitude and uncertainty. The results of Model 3 are reported
in Table 4. Values, norms, and knowledge all have significant and positive effects on environmental attitude
magnitude (£=0.138, p<0.05; f=0.181, p<0.01; p=0.122, p<0.01). The control variables including income and
education both have significant and positive effects on environmental attitude magnitude (5=0.036, p<0.05;
£=0.089, p<0.05). For environmental attitude uncertainty, only knowledge has a significant and negative
effect (6=—0.046, p<0.01). Furthermore, age and education as control variables have significant effects on
environmental attitude uncertainty (5=0.048, p<0.05; f=0.053, p<0.05). According to the method suggested
by Rotte et al. (2006), we can estimate the value of environmental attitude magnitude and uncertainty.
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Table 3. Results of willingness-to-pay

Rank Product attribute WTP (RMB/kg)
1 traceability 10.143
2 certification 7.914
3 poverty 7.657
4 package —3.343
5 location —2.086

Table 4. Results of the JUMP model

Environmental Attitude Magnitude Environmental Attitude Uncertainty
2 SE t 2 SE t
Y2 J

Value 0.138** 0.063 2.179 0.002 0.037 0.058
Norm 0.181*** 0.050 3.628 0.002 0.029 0.569
Knowledge 0.122%** 0.027 4.553 —0.046*** 0.015 —2.999
Gender 0.050 0.035 1.424 —0.004 0.021 —0.199
Age —0.047 0.043 —1.108 0.048** 0.024 1.982
Income 0.036** 0.018 1.959 0.006 0.011 0.574
Family —0.019 0.034 —0.557 —0.002 0.020 —0.083
Edu 0.089** 0.043 2.093 —0.053** 0.024 —2.166
_cons 1.995%** 0.252 7.914 0.248 0.144 1.719
N 715 715
R? 0.127 AIC 0.217
F 12.87%** BIC 0.281

#xxp<0.01, **p<0.05, *p<0.1.

Using the estimated value of environmental attitude magnitude and uncertainty, we next test their moderating
effects on consumers’ choices. The results of Model 2 are presented in Table 5 and 6, respectively. Environmental
attitude magnitude positively moderates the effects of certification and traceability on consumer choices
(5=0.156, p<0.05; =0.509, p<0.01). Thus, the higher the magnitude, the higher the probability of choosing
products with higher level of certification and traceability labels. In contrast, magnitude significantly weakens
the effects of location and packaging (5=—0.246, p<0.05; =—0.363, p<0.01); thus, when consumers have
higher level of environmental attitude magnitude, they would prefer simple packaging and local products.

Regarding environmental attitude uncertainty, its interactions with poverty and traceability are all significant
and negative (6=—0.825, p<0.1; f=—0.819, p<0.1). Thus, the higher the uncertainty, the lower the probability
consumers choose products with poverty alleviation information and traceability labels. Furthermore, the
interaction between environmental attitude uncertainty and packaging is positive (5=0.641, p<0.1), which
means that the higher the uncertainty, the higher the probability that consumers choose products with complex
packaging. Above all, consumers with different environmental attitude magnitude and uncertainty would
have different choices of products with sustainable product attributes.
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Table 5. Effects of environmental attitude magnitude on consumers’ choices based on MXL

Choice Coef. SE z 95% CI

Fixed
Attim*certification 0.156™" 0.065 2.40 [0.029, 0.284]
Attim*location —0.246™" 0.125 -1.97 [—0.491, 0.001]
Attim*poverty 0.199 0.122 1.62 [—0.041, 0.440]
Attim*package -0.363""" 0.089 —4.08 [—0.537,—0.188]
Attim*temperature —0.149 0.125 -1.19 [—0.394, 0.096]
Attim*traceability 0.509"* 0.123 4.16 [0.269, 0.750]
opt_out 1.828 0.051 35.79 [1.728, 1.929]

Random
certification -0.315 0.248 -1.27 [—0.801, 0.170]
poverty 0.487 0.466 -1.04 [—1.401, 0.427]
location 0.861" 0.475 1.81 [-0.069, 1.791]
price -0.036™" 0.001 -32.94 [—0.038, —0.033]
package 1.259"* 0.338 3.73 [0.597, 1.921]
temperature 0.552 0.475 1.16 [-0.379, 1.483]
traceability -1.578"** 0.466 -3.39 [—2.490, —0.665]

N 11 440

R? 0.0963

AIC 19 738.8

#x5p<0.01, **p<0.05, *p<0.1.

Table 6. Effects of environmental attitude uncertainty on consumers’ choices based on MXL

Choice Coef. SE z 95% CI

Fixed
Attiu*certification —-0.157 0.260 —0.61 [-0.667, 0.352]
Attiu*location 0.662 0.497 1.33 [-0.313, 1.636]
Attiu*poverty -0.825" 0.488 —1.69 [-1.783, 0.132]
Attiu*package 0.641" 0.353 1.81 [-0.052, 1.333]
Attiu*temperature 0.419 0.498 0.84 [-0.556, 1.395]
Attiu*traceability -0.819" 0.487 —1.68 [-1.773, 0.136]
opt_out 1.828"* 0.051 35.79 [1.728, 1.929]

Random:
certification 0.309""* 0.053 5.80 [0.204, 0.413]
poverty 0.432™* 0.100 4.34 [0.237, 0.627]
location —-0.204"" 0.101 -2.02 [-0.403, —0.006]
price -0.036""" 0.001 -32.93 [-0.038, —0.033]
package —0.245™"" 0.072 -3.40 [-0.386, —0.104]
temperature —0.096 0.101 —0.94 [-0.294, 0.103]
traceability 0.518™ 0.099 5.21 [0.323,0.713]

N 11 440

R? 0.0949

AIC 19 770.3

#x5p<0.01, **p<0.05, *p<0.1.
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5. Discussion and conclusions

Based on IPT, this study investigates how consumers evaluate agricultural product attributes in the context
of exposing sustainability information. Focusing on the cognitive mechanism underlying how consumers
process multiple sustainability attributes, this study also considers the heterogeneity of consumers and then
investigates the role of consumers’ environmental attitude in the relationship between sustainable product
attributes and consumers’ choices.

5.1 Theoretical implications

The first contribution of this study is that we emphasize the importance of consumers’ cognitive psychology
in decision-making regarding sustainable consumption. According to IPT, when consumers make decisions on
buying products composed of different attributes, they actually need to make a balance (Fishbein and Ajzen,
1975). Although consumers pay more attention to the new attributes related to sustainability (Thegersen et al.,
2019), they would consider other traditional attributes such as price, packaging, and so on (Koutsimanis
et al., 2012; Wang et al., 2023). If the company wants to communicate their values and attitudes toward
sustainability and stimulate consumers’ sustainable buying behaviours, they should make all the information
that involves “background data” such as the general climate change issues as well as specific “product data”
such as details about the country of origin, supply chain, materials processed, labels, and certifications (Berry
and McEachern, 2005; Schlaile et al., 2018). The results indicate that social sustainability attributes have
stronger effects on consumer choice than environmental sustainability attributes.

The second contribution is that we not only consider consumers’ cognition of sustainable consumption but
also explore the role of their meta-cognition at a higher level. It is argued that attitude toward sustainability
affects how consumers respond when evaluating sustainability attributes alongside other valued attributes
(Luchs and Kumar, 2017). However, consumers’ attitude would be uncertain, which plays a significant role
in the decision processes (Krishnan and Smith, 1998). Most studies on the effects of environmental attitude
on behaviours neglect the dimension of uncertainty (Fergen et al., 2016; MacMillan et al., 2012). JUMP is
an objective method of measuring attitude uncertainty (Chandrashekaran et al., 2007; Qian et al., 2015).
Using this approach, we investigate how consumers with different levels of environmental attitude magnitude
and uncertainty make choices among different sustainability attributes. The results highlight that higher
uncertainty increases the likelihood of choosing those associated with complex packaging, while decreases
poverty alleviation and traceability. In other words, consumers with lower environmental attitude uncertainty
tend to prefer products with simple packaging, featuring poverty alleviation efforts, and traceability labels.

5.2 Practical implications

According to the results, consumers prefer to buy local products that are lower in price, higher level of
certification, simple packaging, support poverty alleviation, and can be traced through the whole supply chain.
Managers can change the product attributes according to consumers’ demands and deliver the corresponding
information, which will increase the WTP for the sustainability attributes. For economic benefits, firms should
enhance efficiency and lower the costs to bring down the price. For the benefits regarding the environment,
they should develop environment-friendly production methods and apply the related certifications to enhance
consumers’ confidence. In addition, simple packaging can reduce the waste of resources and should be
promoted at the beginning of product design. For the benefits to society, cooperation with local producers
should be encouraged, companies should operate in a community environment, and find more opportunities
to participate in poverty alleviation projects. In addition, to enhance the level of safety and transparency;, it
is better to invest in traceability technologies and establish traceability platforms that can send the upstream
and downstream information to end consumers.
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Using JUMP modelling, we estimated the two components of environmental attitude, environmental magnitude
and uncertainty, and then tested their moderating effects. The results of the JUMP model reveal that values,
norms, and knowledge all have significant effects on environmental attitude magnitude and knowledge has
a significant effect on environmental attitude uncertainty. For the moderating effects, the findings suggest
that both stronger magnitude and lower uncertainty in environmental attitudes are associated with greater
preferences for socially and environmentally sustainable product attributes, although the specific effects
differ across attributes. Specifically, environmental attitude magnitude strengthens the relationship between
certification, traceability, and consumers’ choices. Additionally, environmental attitude uncertainty weakens
the relationships between poverty, traceability, and consumers’ choices. In summary, consumers with a
higher level of environmental attitude magnitude but a lower level of uncertainty would prefer more poverty
alleviation products with a high level of certifications and traceability labels. They are target consumers who
are sensitive to sustainability information sent by firms.

5.3 Limitations and future research

This study has some limitations. First, for the experiment design, it is difficult to balance the number of
attributes and the complexity of the design. If there are more attributes, the simulated products would be
close to the real conditions. However, there would be more choices for consumers, which will increase the
difficulty of making a decision. Therefore, future studies should consider this problem and seek to create
a better design to enhance the efficiency. Second, despite following standard DCE procedures, this study
may still be subject to hypothetical bias like many stated preference surveys. Respondents may overstate
their WTP in hypothetical scenarios compared to actual behaviour. Future studies could incorporate more
techniques such as a cheap talk script or other forms of priming to improve the external validity of WTP
estimates. Third, although the sample size is adequate for statistical analysis, the diversity of the sample
may be limited. Most respondents are from urban areas, which may not fully capture the heterogeneity of
consumer preferences across different regions and demographic segments in China. Future research could
explore more diverse samples or compare consumers in different countries. Finally, this study focuses on
environmental attitude as a key characteristic of consumers that could affect their choices. However, there
may be other factors such as risk awareness, information avoidance, and so on that could moderate the
relationships. Future studies should explore these psychological factors in more depth.
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Appendix A

Table A1l. A choice set example

Volume 29, Issue 2, 2026

Attribute A B C

certification nuisanceless green

price 12.8 RMB/kg 21.8 RMB/kg

package plastic box plastic foam

traceability traceable none Neither A nor B
location elsewhere local

temperature normal temperature low temperature

poverty alleviation none poverty alleviation project

Table A2. Demographic characteristics of the sample (n=715)

Demographic characteristics

Proportion (%)

Gender
Female
Male
Age
Below 18 years old
18-35 years old
36-60 years old
61 years old or above
Income (annual household, RMB)
Less than 9999
10 000—49 999
50 000-99 999
More than 100 000
Family size
Less than 3 members
3-5 members
More than 5 members
Education
Below high school
High school
Bachelor
Master/PhD

57.06
42.94

0.56
82.24
17.20

0.00

6.01
29.23
24.76
40.00

18.74
73.99
7.27

0.42
7.13
84.90
7.55
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Appendix B: Scales

B1. Environmental attitude

the New Ecological Paradigm Scale (NEP) developed by Dunlap et al. (2000), (1 = “strongly disagree”,
and 5 = “strongly agree”)

S A

9.

10.
I1.
12.
13.
14.
15.

We are approaching the limit of the number of people the earth can support.

Humans have the right to modify the natural environment to suit their needs.

When humans interfere with nature it often produces disastrous consequences.

Human ingenuity will ensure that we do NOT make the earth unlivable.

Humans are severely abusing the environment.

The earth has plenty of natural resources if we just learn how to develop them.

Plants and animals have as much right as humans to exist.

The balance of nature is strong enough to cope with the impacts of modern industrial nations.
Despite our special abilities humans are still subject to the laws of nature.

The so-called “ecological crisis” facing humankind has been greatly exaggerated.

The earth is like a spaceship with very limited room and resources.

Humans were meant to rule over the rest of nature.

The balance of nature is very delicate and easily upset.

Humans will eventually learn enough about how nature works to be able to control it.

If things continue on their present course, we will soon experience a major ecological catastrophe.

B2. Value

scale developed Stern et al. (1999), (1 = “strongly disagree”, and 5 = “strongly agree”)
(Altruistic)

1.

N kW

Social justice, correcting injustice, care for the weak
Preventing pollution, conserving natural resources
Equality, equal opportunity for all

Unity with nature, fitting into nature

A world of peace, free of war and conflict
Respecting the earth, harmony with other species
Protecting the environment, preserving nature

(Traditional)

8.

9.

10.
11.
12.
13.
14.
15.

True friendship, close supportive friends

Loyal, faithful to my friends

Sense of belonging, feeling that others care about me
Obedient, dutiful, meeting obligations

Self-discipline, self-restraint, resistance to temptations
Family security, safety for loved ones

Honoring parents and elders, showing respect
Forgiving, willing to pardon others

(Self-interest)

16.
17.
18.
19.

Social power, control over others, dominance
Influential, having an impact on people and events
Wealth, material possessions, money

Authority, the right to lead or command

(Openness to change)

20.
21.
22.

Curious, interested in everything, exploring
A varied life, filled with challenge, novelty and change
An exciting life, stimulating experiences
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B3. Norm

scales developed by Hynes et al. (2016), Thegersen (2006), and Lopez-Mosquera et al. (2012), (1 = “strongly

disagree”, and 5 = “strongly agree”)

(moral norm)

1. I feel I should not waste anything if it could be used again

2. It would be wrong of me not to protect environment

3. I'would feel guilty if I did not protect environment

4. Not protecting environment goes against my principles

(social norm)

5. Everybody should share the responsibility to recycle household waste

6. Everybody has a responsibility to contribute to environmental preservation by avoiding packaged food
products

7. Everybody should make a contribution to promoting environmentally friendly food production by buying
only these products

(personal norm)

8. I feel I ought to protect environment

9. I feel guilty when I don’t protect environment

(subjective norm)

10. Most of the people think that I should protect environment

11. Most of the people expect me to protect environment

12. People who I respect would protect environment

B4. Environmental knowledge

There are 30 questions with four options each, from which respondents were instructed to select “the best
answer” and got corresponding points. For example:

When and where was the UN Earth Summit held?

a. Cairo, 1990

b. Rio de Janeiro, 1992

c. Stockholm, 1994

d. Istanbul, 1995

Option (b) was awarded 4 points, while all other options received 0 points.
Due to the length of the full scale, please refer to Fryxell et al. (2003) for the complete list of questions.

Appendix C: Models integrating DCM and JUMP

To test our hypotheses, we construct three interrelated models that combine the Discrete Choice Model
(DCM) with the Judgment Uncertainty and Magnitude Parameters (JUMP).

C1. Model 1: Baseline DCM

To test the first hypothesis, we apply a DCM to assess the effects of product attributes on consumer choice.

Model 1:
Y oice = OPt_out + Y'a.X; (D)
Where Y, ... represents the consumer’s choice outcome, JX; is the attribute of product i, and opt_out captures

the option of not choosing any of the given alternatives.
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DCM is based on demand theory and utility theory (Lancaster, 1966; McFadden, 1974). Demand theory
suggests that consumers’ demands for products are based on the combinations of different attributes, and
utility theory argues that people will choice the products which bring in the highest utility (Lagarde &
Blaauw, 2009).

When consumer m selects choice j in choice set C pn the condition is as follows:

Um./'> Y

mk’

J#kjeCpkeC, (C2)
Where U, y is the utility when choice product j in choice set C p and U, is the other choices expect for j.

Umj - ij + Smj (C3)

Where V,, y is the fix effect, and ¢, j is the random effect when consumer m chooses product j.
Thus, the probability of choosing product j is P,, " which is,

P, =Prob(U,;>U,,.j#kjeC,keC)

=Prob(V,,;+¢,,> Vou + i #kj€ CpkeC)) (C4)

The simple solution of DCM is Multinomial Logit Model (MNL), which assumes that consumers do not
have any random preferences. Thus,

(V)

P=—
Zwqu exp(Vmw)

mj

(C5)

Model 1 only tests the effects of product attributes on consumers’ choices, so we choose MNL, and P, .
could be illustrated as follows:

P exp(V,;) exp(XéX)

" Zwqu exp(Vmw) ZWEC{] exp(zéXWi)

(Co)

Where le. is the level of attributes of product j.
C2. Model 2: Individual heterogeneity and attitude-driven choice

Model 2 extends the baseline by incorporating heterogeneity in preferences explained by environmental attitude
magnitude and uncertainty. The second part of hypotheses concerns whether consumers with different levels
of environmental attitude magnitude and uncertainty respond differently to different sustainable attributes.
Thus, consumers would have random preferences and then Model 1 has a random effect. Model 2 shows
the fix effect together with the random effect as follows:

Model 2:

Y oice = OPE_out + > ar.X; 2)
with o, = a; * Attim + u, 3)
or a, = a, * Attiu + u, 4
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Where u,, 1, are random terms, Attim represents environmental attitude magnitude, and Attiu represents
environmental attitude uncertainty. Thus,

Y poice = OPE_out + 3 (a; * Attim + ;) X; = opt_out + 3 (a; * Attim * X)) + > u, X; (C10)
or Y ice = Opt_out + (@, * Attiu + u,) X; = opt_out + }'(a, * Attiu * X)) + >u X, (C11)

For Model 2, MNL is not appropriate. Mixed Logit Model (MXL) is not constrained by IIA, so it is used
to investigate the heterogeneity of choice preferences. Huber et al. (2001) and Regier et al. (2009) suggest
that Bayes estimation could get accurate parameter estimation. Thus, this study used bayes based MXL to
estimate Model 2. Accordingly, environmental attitude magnitude, environmental attitude uncertainty, and
their interaction are fixed effects, while product attribute are random effects, which is shown from function
C10 and C11.

C3. Model 3: Estimating environmental attitude magnitude and uncertainty using
JUMP

Finally, to estimate Attim and Attiu in Model 2, we employ the JUMP model (Chandrashekaran et al.,
2007; Rotte et al., 2006), which treats attitudes as probabilistic distributions rather than fixed values. This
approach enables an indirect and simultaneous estimation of both the central tendency (magnitude) and
variation (uncertainty) of individual attitudes based on a self-reported judgment (i.e. environmental attitude
in our study). Compared to self-report, JUMP model provides more object and independent measures and
is unaffected by attitude extremity (Qian et al., 2015; Qian et al., 2019).

Model 3:

EAT=a+EAM +¢ (C12)
var(e) = 62 + EAU (C13)
Where,

EAT is the environmental attitude, measured by the New Ecological Paradigm Scale;
EAM (environmental attitude magnitude) is the mean of environmental attitude;
EAU (environmental attitude uncertainty) is the variance of the distribution of environmental attitude.

According to previous literature, environmental attitude is influenced by personal values, norms, knowledge,
and demographic characteristics such as gender, age, income, family sizes and education. Thus,

EAM = B, * Value + B, * Norm + 3, * Knowledge + B, * Gender + 5 * Age + B, *
Income + B, * Family + B¢ * Edu ®)]

EAU =y, * Value + v, * Norm + y; * Knowledge + v, * Gender + y5 * Age +y, *
Income + v, * Family + y¢ * Edu (6)

Integrating with function C12 and C13, we can get the estimation:
EAT=a+MpB+e (Cl6)

var(e) = o> + Uy (C17)
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Where M is the vector of all the factors affecting EAM, and U is the vector of all the factors affecting EAU.

After estimating EAM and EAU for each individual using this framework, we incorporate them into Model 2
by assigning:

Attim = EAM, representing the respondent’s environmental attitude magnitude;
Attiu = EAU, representing the respondent’s environmental attitude uncertainty.

This allows us to examine how environmental attitude magnitude and uncertainty moderate consumer
preferences for sustainable product attributes.
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