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Abstract

Increasing the use of recycled paper instead of virgin wood pulp paper and plastic in green packaging has the potential to alleviate
the current pressure on wood supplies, reduce the carbon footprint of consumer goods, and improve the sustainable development of
the forest industry. Exploring how consumers’ environmental, carbon, and health concerns influence their preferences for different
layers of green paper products can provide theoretical guidance for enhancing resource utilization and promoting sustainable
development of the forest products market. This study aimed to identify consumer perceptions of green attributes, assess the
impact of environmental and carbon concerns on green product preferences, and examine the significance of paper materials in
various packaging layers. Utilizing conjoint, factor, and regression analyses, we investigated young Chinese consumers’ green
packaging preferences, focusing on their prioritization of packaging types and the choice between recycled and regular paper over
fossil-based materials. The results indicate that consumers prefer green attributes in food packaging, such as recycled paper, paper-
based substitutes for plastic, and corn fiber substitutes for nylon. However, recycled paper and virgin paper have no significant
difference in consumer utility. For different layers, the preference for recycled paper was slightly higher for outer packaging than
for inner packaging and packaging in direct contact with food. Cognitive and affective attitudes toward recycled paper material
have a positive impact on both recycled paper and paper-based plastic substitutes, while environmental concern directly influences
the choice of recycled paper, and carbon concern influences consumer preferences for paper-based plastic substitutes.

The production of paper and packaging materials has a
long tradition of using wood (Liang et al. 2023). The pulp and
paper industry is one of largest wood-consumption sectors
worldwide (Jochem et al. 2021, Järvinen et al. 2022), requiring
significant amounts of cellulose fiber. Approximately 196 million
metric tons of virgin pulp were produced worldwide for paper
production in 2018 (Jochem et al. 2021). However, forested lands
have a finite capacity to provide these resources (Hubbe 2014).
To address potential future pressure on forest resources, irrespec-
tive of whether they are viewed from technological or market
perspectives, it is important to investigate methods for increasing
the application of recycled paper products.
The paper industry is a carbon-intensive sector around

the world (Johansson et al. 2021). Among all forestry products,
if excluding recycling considerations, virgin pulp-based prod-
ucts are generally discarded and incinerated after one utilization.
Under this assumption, when considering the product’s
life cycle, paper-based products have a significantly shorter
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carbon-sequestration duration compared to other timber prod-
ucts such as furniture or wooden architectural structures. For
long-lifespan or recyclable paper products, carbon storage is an
indispensable component of the carbon footprint of paper prod-
ucts (Liang et al. 2023). Therefore, extending the life cycle of
paper-based products during production and consumption has
significant implications for conserving forest resources and miti-
gating climate change.
Previously, the exploration of paper-based green packaging

has often treated it as a holistic concept. However, upon decon-
structing the notion of green packaging, it becomes evident that
it encompasses distinct paper-based materials (virgin paper vs.
recycled paper) and multiple packaging layers, which constitute
a multifaceted construct. For instance, package attributes are
distinguished by different layers: outer packaging (sales pack-
age), inner packaging (small packages assembled into sales
units), and food-grade packaging (which does not release haz-
ardous chemicals when in contact with food). The direct con-
tact between food and packaging is an important factor that
influences consumer behavior (Van Bossuyt et al. 2016).
Since consumer purchase choices always factor in multiple

attributes, it is necessary for consumers to consider various
product attributes (Rokka and Uusitalo 2008), such as environ-
mental friendliness and health and safety, when evaluating
green packaging. Consumers consider both the environmental
and health/safety attributes of packaging when making con-
sumption decisions (Alamri et al. 2021), as well as product
purchase intentions (Xu et al. 2019). Several studies have
investigated the migration of hazardous substances from food
packaging to contents (Poças and Hogg 2006, Suciu et al. 2013,
Alamri et al. 2021). However, research on consumer trade-offs
between the environmentally friendly and health/safety attri-
butes of recycled paper packaging is lacking.
To partially address the research gaps, this study aimed

to explore several aspects of green packaging from a con-
sumer multi-attribute trade-off perspective, using a micro-
quantitative analysis approach. First, this study examined
green packaging as a simplified and straightforward concept
to distinguish consumers’ preferences for renewable, low-
carbon-footprint, and human health attributes. Second, this
study investigated the importance of the green attributes of
paper-based packaging alternatives for outer, inner, and food-
grade packaging, as perceived by consumers. In particular, the
non-food-contact properties of recycled paper were emphasized
(since in some countries, recycled paper is still prohibited as a
packaging material in direct contact with food). These properties
have not been differentiated in previous investigations. Also, we
aimed to investigate the personal internal factors and environ-
mental and carbon concern factors that impact the trade-off
between plastic and paper packaging. Additionally, we sought
to determine if consumers were willing to pay a premium for
ecologically friendly packaging when given the choice.

Literature Review

Green packaging

Previous nontechnical research on green packaging can be
broadly categorized into three main categories (Figure 1). The
microlevel studies mainly organized the principles of green pack-
aging by regulating materials and design, thereby enhancing
standards and production to achieve sustainable benefits (Sira-
cusa et al. 2008, Svanes et al. 2010, Zhou 2014). The macrolevel
perspective showed how the design of policies and regulations,

legislation, and the promotion of public awareness can contribute
to the development of the industry and the market (Yu 2011,
Zhang and Zhao 2012, Molina-Besch and Pålsson 2015, Chen
et al. 2017, Meherishi et al. 2019, Maziriri 2020, Sun and Li
2021, Lin et al. 2022). The consumer perspective in green
packaging research elucidated how socio-cultural, subjective
norms, environmental awareness, and demographic elements
influence consumer psychology and attitudes, and thus prefer-
ences and behaviors (Chan 2001, Chan and Lau 2002, Qing and
Li 2005, Young et al. 2010, Scott and Vigar-Ellis 2014, Martinho
et al. 2015, Hao et al. 2019, Núñez-Cacho et al. 2020, Cammar-
elle et al. 2021, Herrmann et al. 2021).

Environmental concern and carbon concern

Environmental concern refers to the emotional response, or
worry, associated with beliefs about environmental issues
(Fransson and Gärling 1999, Schultz et al. 2004). It reflects
the affective evaluation that a consumer assigns to environ-
mental problems (Lee 2008). Schultz et al. (2004) identified
three dimensions of environmental concern, namely, egoistic,
altruistic, and biosphere concern. Research has shown a strong
correlation between environmental concern and green con-
sumption. Scholars in the environmental field have proposed
that concern for the environment directly motivates environ-
mental purchase intentions (Hedlund 2011, Hartmann and
Apaolaza-Ibáñez 2012). Various moderating variables, such as
environmental knowledge, green product scarcity, and collec-
tivism, support the positive correlation between environmental
concern and purchase intention (Arısal and Atalar 2016, Li
et al. 2019, Marcelino and Widodo 2021). According to Rob-
erts (1996), environmental concern is an attitude of worry that
is directly related to environmentally conscious consumer
behavior (ECCB). The theory of planned behavior posits that
attitudes, subjective norms, and perceived behavioral control
have a significant direct effect on behavior, with intention
serving as a mediator in this relationship (Ajzen 1991, Bam-
berg 2003, Kim and Han 2010, Hidalgo-Crespo et al. 2022).
Studies have shown that environmental concern is a strong
predictor of green purchase behavior (Kautish et al. 2019, Yue
et al. 2020). According to Heo and Muralidharan (2017) and
Ghali-Zinoubi (2022), there is a positive correlation between
consumer concern for environmental issues and the likelihood
of exhibiting ECCB. Madushanka and Ragel (2016), in a Sri
Lankan context, found that high levels of environmental

Figure 1.—Outlines of previous nontechnical research on green
packaging.
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concern among consumers in Trincomalee District signifi-
cantly influenced their attitude towards green packaging.
Previous studies have defined the concept of environmen-

tal concern. However, carbon concern is a more specific
concept that falls within the realm of environmental concern
but has been comparatively underexplored in research. The
attention of the public towards climate change may result in
the development of pro-environmental behaviors, shaping
low-carbon actions and ultimately leading to a reduction in
per capita carbon emissions (Wu et al. 2019, Liu et al.
2022, Shen and Wang 2023). Climate-friendly labeling in
the food sector is still in its early stages. Although consumer
understanding of carbon footprint labeling is limited (Ron-
doni and Grasso 2021), consumers still support and endorse
the idea of carbon footprint-labeled products (Edenbrandt
and Lagerkvist 2021, Denver et al. 2023). Based on past
research in related fields, this study summarized consumers’
carbon concern as the awareness, worry, or level of interest
consumers have regarding the carbon emissions associated
with products or services they purchase and their impact on
the environment. However, most previous research on car-
bon concerns has primarily been rooted in environmental
concerns, lacking distinction between the two concerns at
different breadths in terms of the mechanisms that influence
consumer behavior.

Human health concern

When exploring green purchasing mechanisms, the inter-
nalization of economic externalities of green products due
to health considerations is another purchasing motive. Com-
pared to conventional products, the friendliness of green
products to human health is one of the main considerations,
so consumers’ health concerns may also be a factor influ-
encing green purchasing behavior. Previous research has
shown that consumers’ high level of health concern has a
significant impact on their green purchasing behavior
(Irianto and Heru 2015, Qader and Zainuddin 2010, Yilmaz
and Ilter 2017, Pham et al. 2019, Zidehsaraei et al. 2022).
Lindh et al. 2016 (2016) found that consumers in Sweden are
more likely to have green purchase intentions due to health,
environmental, and ethical concerns. Similarly, Abdulsahib
et al. (2019) identified health concerns as the primary driver
for consumers choosing green products. Grewal et al. (2017)
found that consumers are significantly influenced by health
concerns when choosing to consume green products, as they
are perceived to be free from harmful substances and chemi-
cals. Previous research by Dewulf et al. (2015) indicated that
health concerns are the most significant factor driving the con-
sumption of green products. However, there has been limited
research on the purchase behavior of consumers’ related to
green packaging in terms of undesirable environmental conse-
quences and health concerns.

Conceptual framework

Previous research has encompassed a wide range of studies
focusing on different aspects of green packaging. These include
material and technological innovations, market industry supply
chain construction, government management system develop-
ment, and consumer behavior and psychology related to green
packaging, as well as the effects of environmental and human
health concerns on green packaging. However, several impor-
tant points have been overlooked in current research.

First, previous research has often examined green packag-
ing as a unified concept, without distinguishing between its dis-
tinct attributes: for example, renewable, low carbon footprint,
and human health attributes. This research gap raises an impor-
tant question about potential disparities in consumer perceptions
and the relative importance assigned to these specific green
packaging attributes. Observed phenomena suggest a potential
behavioral psychological mechanism where consumers show a
willingness to select green packaging materials, whereas their
willingness to make environmental sacrifices varies. For instance,
consumers prefer paper packaging over plastic green packaging
or recycled paper packaging materials due to their inherent dis-
trust of the safety of recycled products.
Second, previous research has not comprehensively investi-

gated the various effects of environmental and carbon concerns
on the quality of green packaging (Wu et al. 2019, Alamri et al.
2021, Liu et al. 2022, Shen and Wang 2023). High levels of
environmental concern do not necessarily equate to high levels
of carbon concern. Both concepts have different priorities. Envi-
ronmental concerns are more related to motivating consumers
to choose recycled materials, whereas carbon concerns are prob-
ably more engaged with lowering usage of products derived
from petroleum, such as plastic. It is important to consider how
much the varied emphases will affect consumers’ utilities on
distinguished green packaging attributes.
Third, customers may place different levels of importance

on the environmental performance of different packaging layers.
However, past literature has not explored from this perspective.
In terms of the importance attributed to various layers of pack-
aging, consumers may consider packaging that occupies a larger
volume to be more important while disregarding smaller pack-
aging elements. For instance, consumers may value outer
packaging more highly than inner packaging due to its higher
quantity of materials. Also, it is reasonable to assume that con-
sumers tend to prioritize materials that come into direct contact
with food. To address these research gaps, a thorough examina-
tion of the relationship between these traits and their relative
value to consumers is required. The research conceptual frame-
work is outlined in Figure 2.

Data and Methodology

Data collection

As the world’s second-largest economy, China boasts the
second-largest consumer market and the greatest trade in
goods. Therefore, it is important for academics to conduct an
in-depth study on the green drivers of China’s consumer mar-
ket. Socio-demographic factors have been found to influence
environmental consumption. Consumers with higher levels
of education generally exhibit greater environmental concern
and a stronger tendency to purchase eco-friendly products
globally (Arısal and Atalar 2016, Herrmann et al. 2022).
Meanwhile, younger consumers, in particular, are more
inclined towards green consumption (Arısal and Atalar 2016,
Núñez Cacho et al. 2020). This trend is also apparent among
young Chinese consumers, the majority of whom have a pos-
itive attitude towards green and environmentally friendly
consumption (Qing and Li 2005). According to Accenture,
young Chinese consumers’ knowledge of the environment is
continuing to rise, and leading an environmentally conscious
lifestyle is an increasingly common trend among them (Accen-
ture, 2022 China Consumer Insights Report). This trend is
reflected in their daily consumption preferences, such as
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purchasing vintage clothes, using reusable cups for coffee, and
choosing environmentally friendly packaging products. Inves-
tigating the preferences of young Chinese customers for differ-
ent green packaging may provide solutions for developing
countries where environmental consciousness is increasing.
Although many Chinese customers are ecologically sensitive,
and some are eager to purchase green products and generally
have a positive attitude toward green packaging, there is still a
lack of awareness regarding green packaging (Hao et al. 2019).
Therefore, this study focused on young consumers in China as
the target population, given that they represent a key demo-
graphic engaged in green consumption practices in the country.
This selection enhances the practical significance of the research
findings and provides valuable insights for future green
packaging market strategies in developing countries facing
similar circumstances.
We administered a paper-based questionnaire by face-to-

face survey to university students from Guangdong province,
China, who had prior experience purchasing tea bag prod-
ucts. The university community from Guangdong province
was selected for two primary reasons. First, China has a rich
tradition of tea consumption, particularly in Guangdong province.
While most middle-aged and elderly tea consumers primarily
purchase whole-leaf tea in metal cans, tea bag products have
become popular among young Chinese consumers in recent
years, reflecting Western trends. According to the Research
Report on Industrial Operation and Big Data of Consumption
Insight of Chinese Tea Bags Industry from to 2023–2024, in
the daily consumption of fresh-made beverages in the Chinese
market, bagged tea (41.0%) stood out in daily life scenarios,
beating traditional tea (whole-leaf tea) (33.0%), coffee (32.3%),
milk tea (38.7%), and other beverages, and became the favorite
choice of consumers. The online market size of China’s bagged
tea industry reached RMB 18.03 billion in 2022, and 88.2 per-
cent of consumers are under the age of 40 (iiMedia Research

Report, 2024). Second, our research focused on highly educated
young individuals to ensure the validity of the data, as younger
generations exhibit relatively higher levels of concern towards
environmental and carbon-related issues, despite general aware-
ness of environmental protection among Chinese consumers
lagging behind that of developed nations. Before distributing
the formal questionnaire, we conducted a pretest and collected
50 questionnaires. Based on the feedback from the pretest, we
fine-tuned the questionnaire linguistically to ensure that the
final form and content were unambiguous and easy to under-
stand. The questionnaires were anonymized free of charge,
and collected in the bagged tea sales area of the stores in
places where public comprehensive universities are clustered
during May to June 2023, and respondents were included only
if they had purchased a tea bag product within the last 6 months.
All questionnaires were collected by in-person, on-site com-
pletion and retrieval, with an average time of approximately
15 minutes per questionnaire. In total, 600 paper questionnaires
were distributed, and 404 valid questionnaires were collected
(with a response rate of 67%).

Questionnaire design

This study employed a structured questionnaire to investigate
participants’ preferences for green packaging and its effects. The
questionnaire consisted of three sections. The first section col-
lected demographic information, including variables such as gen-
der, monthly household income per person, and family member
career background (refer to Table 1 for detailed information).

The objective of the second section was to investigate the
participants’ preferences for different attributes of green packag-
ing using conjoint analysis. An orthogonal design was utilized
to generate product profile cards, resulting in the creation of
eight potential green packaging profiles. To analyze consumer
preferences for each attribute, we applied a rating-based conjoint
analysis. The analysis focused on four primary attributes that

Figure 2.—Research conceptual framework.
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simulate a bagged tea product: outer package, inner package,
food-grade material, and price (Table 2; Figure 3). Many past
consumer studies conducted in the packaging sector have primar-
ily focused on fast-moving consumer goods, also referred to as
consumer packaged goods due to their quick shelf turnover,
affordability, and low cognitive, temporal, and financial demands
(Rokka and Uusitalo 2008, Vyshak et al. 2022). Participants
were asked to rank the eight profiles in order of preference
(refer to the Appendix). It was designed to identify con-
sumer preferences for green packaging attributes to help
packaging manufacturers create green packaging to meet
consumer needs.
The third section of the questionnaire was designed to mea-

sure the cognitive and psychological factors that influence con-
sumers’ perceptions of green packaging. This included their
cognitive and affective perceptions, subjective norms, and
environmental and carbon-related concerns (see the Appendix).
To measure cognitive perceptions, a set of seven questions
related to self-perceived knowledge of renewable paper pack-
aging was developed. A set of questions was designed to
investigate participants’ emotional response to recycled paper
packaging. Subjective norm-related questions mainly investi-
gated the influence of other people upon the participants.
Finally, the participants’ environmental and carbon concerns
(including self-perceived levels of concern and degrees of
attentiveness to environmental problems and carbon issues)
were measured using sets of questions respectively. All ques-
tion items were scored using a five-level Likert scale for mea-
surement (see the questionnaire).

Analysis method

Conjoint analysis was used to estimate the relative impor-
tance of selected attributes based on the joint effect of consumer
choices. The average importance of each product attribute was
calculated by examining individuals’ part-worth utility func-
tions. Conjoint analysis is a widely utilized methodology for
measuring consumers’ preferences by analyzing their utility

trade-offs among competing products (Green and Srinivasan
1978, Green et al. 2001). Conjoint analysis is often used to
examine the impact of multiple product attributes on consumer
preferences and purchasing decisions. It can also simulate how
consumers may respond to changes from conventional products
to new ones (Luo et al. 2017). Orthogonal arrays (Addelman
1962) and other fractional factorial designs are used to construct
characterizations of a limited number of alternative products that
are arranged according to sectional experimental designs (Green
et al. 2001). Respondents are informed of the definition of each
product attribute and are then asked to rank or rate a set of cards
that are derived from the orthogonal design, each representing
different attribute combinations. Statistical methods are then used
to assess separate attributes and utilities, providing insight into
how consumers prioritize and trade-off different attributes
when making purchasing decisions. The basic model of con-
joint analysis can be expressed by the following equation:

U Xð Þ ¼
Xm

i¼ 1

Xn

j¼ 1

aijXij

The equation shows that there are i¼ 1, 2, . . . m product
attributes in the conjoint analysis; there are j ¼ 1, 2, . . . n
levels in each i attribute. U(X ) is the overall utility of
each product profile, aij is the part-worth utility on the jth
level of the ith factor, and Xij is a dummy variable for the pres-
ence of the jth level of the ith factor in the product (Xij ¼ 0 or
Xij ¼ 1).
Since consumers are partly influenced by green market-

ing, it is therefore necessary to identify and concentrate pro-
motions on those market targets that are environmentally
concerned (Lampe and Gazda 1995). Market segmentation
has traditionally been accomplished through the application
of conjoint analysis combined with cluster analysis, which is
designed to categorize groups of entities that possess shared,
distinct characteristics. This approach has emerged as a crucial
and fundamental tool in academic consumer studies, as well as
in the realm of applied marketing (Punj and Stewart 1983,
Djokic et al. 2013). However, this study cannot apply the tra-
ditional research paradigm of conducting a socio-demographic
factors-based market segmentation analysis using conjoint
analysis in combination with cluster analysis due to the
concentration of age and education background. Therefore, we
applied cognitive and psychological data to describe each seg-
ment and applied a linear regression in additional to the tradi-
tional post-hoc segmentation, which is not commonly used in
marketing studies but has been applied in previous medical
research (Bhargava et al. 2006).
The SPSS software (SPSS, Inc., Chicago, Illinois) was

employed to assess the importance of each attribute and the
utilities of attribute levels, utilizing a rate-based conjoint
model (results see Table 3). Conjoint analysis remains a common
and important research method and has been widely applied in
those studies focusing on products and consumers (e.g., Bech-
Larsen and Grunert 2003, Scholz and Decker 2007, Rokka and
Uusitalo 2008, Cai and Aguilar 2013, Zimmermann et al. 2013,
Acosta et al. 2014, Almli et al. 2015, Arenoe et al. 2015, Lima
Filho et al. 2015, Osburg et al. 2016, Luo et al. 2017). Subse-
quently, a K-means (nonhierarchical algorithm) approach was
used to conduct a cluster analysis and categorize respondents
into distinct market segments based on their product prefer-
ences (Ketchen and Shook 1996). Third, a reliability and validity

Table 1.—Demographic information about respondents (n ¼ 404).

Variables Frequency (%)

Gender

Female 68.8

Male 31.1

Age

18–20 76.5

21–23 23.5

Monthly household income/person (RMB)

,1,000 6.6

1,000–3,000 13.6

3,000–5,000 29.7

5,000–10,000 29.4

10,000–20,000 13.1

20,000–35,000 2.9

.35,000 1.7

Family member career background

Government agencies 4.3

Public institution 7.1

State-owned enterprise 4.3

Foreign enterprise 2.2

Private enterprise 14.2

Individually owned business 35.2

Nonprofit organizations 1.2

Freelance 30.3
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test was conducted on the measurement of cognitive and psy-
chological factors (cognitive and affective attitudes, subjective
norms, environmental- and carbon-related concerns) by con-
structing five variable components using exploratory factor
analysis (EFA). The application of EFA identifies underlying
latent factors or constructs within a set of observed variables,
reveals their interrelationships, and allows data reduction
without loss of essential information, thereby enhancing
understanding and parsimony in many psychological, social,
and health research areas (Maciel et al. 2013, Hadi et al. 2016,
Victor and Hoole 2018, Susilo 2020). Following the outcomes
of the cluster analysis, the demographic traits of respondents
within each segment were examined through analysis of variance

(ANOVA) testing. ANOVA in consumer research is used to sta-
tistically assess the significance of mean differences between
multiple groups (e.g., product variants, consumer segments, or
treatment conditions) to determine whether they differ in their
responses to variables of interest (such as preferences, satisfac-
tion, or purchase behavior), providing valuable insights into mar-
ket segmentation and informing marketing strategies (Bindah
and Othman 2012, Todua and Dotchviri 2015, Singh and Rana
2017, Trivedi et al. 2023). Additionally, multilinear regressions
were constructed to explore the cognitive and psychological fac-
tors that influence the utilities of both outer and inner green
packaging for each participant (Table 4). The dependent
variables were estimated utilities for green outer and inner

Table 2.—Description of selected attributes.

Specific attribute Attribute levels Description

Outer package material Recycled paper

vs.

Plain paper

Recycled paper: The outer packaging paper material under consideration is explicitly indicated

by the manufacturer to have been processed using recycled or reprocessed paper materials.

This practice contributes to resource conservation and waste reduction, as it involves

reutilizing paper fibers and minimizing the demand for virgin pulp.

Plain paper: The outer packaging of this product is virgin paper material made from original

wood fiber, which is a common type on the market.

Inner package material Plain paper

vs.

plastic

Plain paper: The inner packaging of this product is virgin paper material made from original

wood fiber. Although not as good as recycled paper, virgin paper packaging is still more

environmentally friendly than plastic packaging. It possesses advantages such as

biodegradability, low carbon emissions, and human health friendliness.

Plastic: The inner packaging of this product is plastic. The advantages of plastic food packaging

compared to paper packaging lie in its ability to be sealed and have good air-tightness,

excellent waterproof properties, and greater strength.

Tea bag material Corn fiber

vs.

nylon

Corn fiber: The tea bag is made from corn fiber material. Corn fiber is extracted from various

parts of the corn plant such as stalks, husks, and cobs. Corn fiber material is a premium

alternative material to the commonly used nylon tea bag material on the market. Corn fiber

tea bags possess advantages such as being environmentally friendly, biodegradable, relatively

low-carbon, and human health friendly.

Nylon: Tea bags are made from nylon material. Nylon tea bags are widely used in the market

for bagged tea products. Nylon made tea bags are usually more durable and less prone to

breaking compared to plant fiber tea bags. However, nylon tea bags might release

microplastic particles, posing potential risks to health and the environment.

Price 20 RMB

vs.

25 RMB

vs.

30 RMB

Due to the significant impact of tea variety, quality, and brand on the price, we deliberately

avoided including the aforementioned factors in our research. In the questionnaire, we

refrained from using images of any existing tea products available in the market. Instead, we

created virtual packaging images of tea products to eliminate the influence of other factors on

price. For the pricing selection, we referenced the price benchmarks of the most common

types of packaging from well-known brands in the market (outer packaging box with

individually packaged tea bags), which generally range from around 20 to 30 RMB. As a

result, we established three pricing levels for the virtual products: 20, 25, and 30 RMB.
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packaging from the conjoint analysis of each participant, respec-
tively, while the independent cognitive and psychological vari-
ables are selected items from the EFA (where C represents
cognitive attitude, A represents affective attitude, SN represents
subjective norm, EC represents environmental concern, and CC
represents carbon concern; see Table 5).

Results
Table 3 displays the overall average utilities and the relative

importance of different product attribute levels obtained from
the conjoint analysis. The results indicate that the average rela-
tive importance of more than four attributes investigated exhib-
ited slight disparity. Among the attributes, the outer package was
found to be the most influential factor in consumer choices, with
a relative importance of 26.106 percent. The results reveal a
favorable preference towards recycled paper, while plain paper
outer packaging material demonstrated a negative inclination.
The subsequent attribute in terms of importance was price
(25.155%), which was marginally lower by less than 1 percent
compared to the outer package material. The average utility of
price demonstrates that respondents, on the whole, exhibited a
preference for the lowest price point. The relative importance
of the inner package and food-grade material was almost
equal, standing at 24.308 percent and 24.431 percent, respec-
tively. Concerning the inner package material, respondents
displayed a preference for plain paper rather than plastic mate-
rial. Corn fiber was the favored material for the tea bag, with a
positive average utility value compared to nylon.
Table 4 shows the results of the cluster analysis, EFA, and

ANOVA. The participants were divided into four groups based
on the utility values assigned to the attribute levels. According

to the different preferences of segments, we defined them
as: health-minded (cluster 1), recycled paper enthusiasts
(cluster 2), price-sensitive (cluster 3), and plastic skeptics
(cluster 4). Respondents from the health-minded (cluster 1)
group care about the greenness level of food-contact material
over non-food-contact material and price. It is suspected that
this is due to their heightened concern for the green level of
the food-contact materials they consume, which may have an
effect on their health. Approximately 27 percent of the study’s
respondents belonged to cluster 4, indicating a preference for
paper over plastic. They believe that refusing the use of plastic
and substituting it with paper is more meaningful than opting
for packaging made from recycled paper (although recycled
paper is also favored by them). Cluster 2, the recycled paper
enthusiasts, accounted for 21 percent of all respondents and
showed a strong preference for outer packaging made from
recycled paper. In cluster 3, respondents were sensitive to
price (with 57.990% importance level), which indicates that,
for these consumers, in the process of product acquisition, the
foremost determinant is the price, with the significance of the
packaging’s environmental sustainability being considerably
overshadowed by the allure of lower cost.
Based on the results of EFA, we removed 17 items from the

original question list and evaluated the fit of the measurement
model (all remaining items are illustrated in Table 4). The fac-
tor loading values indicated a relatively acceptable signifi-
cance level of internal validity. According to the results of the
ANOVA, only the factor of cluster 3 from subjective norms
(SN1) was significantly different from the other three values
in this row, which indicates that the SN1 level (SN from fami-
lies) was significantly lower than other segments.
Table 5 shows the results of the regression models. From

the figures in regression model 1, illustrated in A1, A4 and EC7
have positive effects on consumers’ preference on choosing
recycled paper outer package at the p , 0.05 significance
level, which indicates that affective attitude and environmental
concern variables have a strong positive effect on green pack-
aging preferences. C3 and SN3 are positively significant at the
p , 0.1 level, which also shows that cognitive and subjective
norm variables have slight positive influences on green pack-
aging preferences. However, unlike the other two affective
factors, A2 is negatively significant at the p , 0.05 level with
a beta coefficient of �0.188.
Regression model 2 shows that A4 has the strongest positive

effect of attitude on the preference for choosing paper inner
packaging (p , 0.000) based on affective attitude. Meanwhile,
A5 has a slight positive influence on green packaging preference

Figure 3.—Product profiles from the orthogonal design.

Table 3.—Overall average utility values and relative importance
of each attribute.

Specific attribute Attribute levels

Average

utility

Relative

importance (%)

Outer package material Recycled paper

Plain paper

0.698

�0.698

26.106

Inner package material Plain paper

Plastic

0.676

�0.676

24.308

Tea bag material Corn fiber

Nylon

0.679

�0.679

24.431

Price 20 RMB

25 RMB

30 RMB

�4.262

�5.114

�5.541

25.155
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with a significant beta coefficient of 0.116 at the p , 0.1 level.
CC7 also has a positive beta coefficient and is significant at the
p , 0.05 level, indicating that carbon concern positively influ-
ences green packaging preference. The beta coefficient for the
subjective norm variable (SN4: �0.148) is significant at p ,
0.05, indicating an inverse correlation between special situations
in social networks and the preference for green packaging.

Discussion

Green packaging preference

The analysis shows that young consumers can clearly dis-
tinguish the advanced properties of green packaging materials,
and the importance of those green attributes is almost as unan-
imous as the importance of price. Compared to the inner

Table 4.—Results of cluster analysis, exploratory factor analysis (EFA), and analysis of variance (ANOVA).

Respondents Total

Cluster 1

(health-minded)

Cluster 2

(recycled paper enthusiasts)

Cluster 3

(price-sensitive)

Cluster 4

(plastic skeptics)

Number of respondents 404 97 85 114 108

Frequency (%) 100 24 21 28 27

Average importance

Outer package material 26.106 18.419 49.653 14.182 23.238

Inner package material 24.308 21.970 18.565 14.054 40.130

Tea bag material 24.431 49.557 20.767 13.774 18.404

Price 25.155 10.053 11.015 57.990 18.228

Average utility values for attribute levels

Outer package material

Recycled paper 0.698 0.624 1.256 0.238 0.725

Plain paper �0.698 �0.624 �1.256 �0.238 �0.725

Inner package material

Plain paper 0.676 0.704 0.566 0.337 1.063

Plastic �0.676 �0.704 �0.566 �0.337 �1.063

Tea bag material

Corn fiber 0.679 10.454 0.566 0.367 0.486

Nylon �0.679 �1.454 �0.566 �0.367 �0.486

Price

20 �40.262 �0.454 �0.685 �11.652 �3.101

25 �5.114 �0.545 �0.822 �13.982 �3.721

30 �5.541 �0.591 �0.891 �15.148 �4.031

Cognitive and psychological factors

EFA

Factor loading

Cognitive attitude

C1 0.830 2.96 2.96 2.92 2.95 3.02

C2 0.870 3.21 3.24 3.09 3.25 3.22

C3 0.793 3.03 3.14 2.95 3.00 3.03

Affective attitude

A1 0.631 3.79 3.87 3.85 3.67 3.82

A2 0.753 4.08 4.12 4.12 3.96 4.14

A3 0.714 4.19 4.21 4.22 4.09 4.24

A4 0.707 4.05 3.99 4.14 3.94 4.14

A5 0.701 4.02 4.04 4.04 3.89 4.13

A6 0.591 4.00 4.05 3.96 3.97 4.03

Subjective norm

SN1 0.640 3.69 3.76 3.74 3.51**a 3.77

SN2 0.795 3.38 3.34 3.39 3.27 3.52

SN3 0.757 3.39 3.33 3.42 3.25 3.56

SN4 0.575 3.67 3.68 3.68 3.62 3.71

Environmental concern

EC1 0.659 3.99 4.05 4.04 3.94 3.95

EC4 0.755 4.25 4.31 4.26 4.20 4.25

EC5 0.693 4.48 4.53 4.53 4.41 4.46

EC7 0.647 4.38 4.34 4.45 4.37 4.36

Carbon concern

CC2 0.819 4.08 4.08 4.00 4.08 4.16

CC3 0.879 3.96 3.91 3.87 4.04 3.97

CC4 0.804 3.90 3.81 3.86 3.94 3.98

CC1 0.456 3.88 3.87 3.82 3.85 3.95

CC7 0.505 3.79 4.08 3.73 3.73 3.98

CC8 0.653 4.26 4.24 4.26 4.25 4.30

KMO ¼ 0.870***a

a **p , 0.05; ***p , 0.01.
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packaging and tea bag materials, the environmental perfor-
mance of the outer packaging is slightly more important. In
terms of food-contact packaging materials preference, no mat-
ter the environmental protection (paper vs. plastic) or health
safety (corn fiber vs. nylon) aspects, the importance to the con-
sumers was almost identical. This suggests that there is almost
no significant difference between consumers’ preference for
distinct layers of green packaging. However, consumers still
perceive the outer packaging as slightly more important than
the other two layers. This may be due to the larger physical
size of the outer packaging and the perception among consum-
ers that it is the only option that uses recycled paper, making it
more environmentally friendly. The level of importance attri-
buted to both the inner packaging and the green materials of
tea bags was nearly equal, indicating that consumers weighed
environmental concerns and human health considerations to
be of similar importance when selecting small-sized green
packaging materials. This finding suggests that consumers do
not give priority to one aspect over the other, demonstrating a
balanced approach to their choices.

Recycled paper versus plain paper

The study examined both cognitive and affective aspects
of consumer attitudes towards recycled paper. According
to our results, consumers’ cognitive attitude towards green
packaging safety issues has a positive impact on their prefer-
ence for recycled paper packaging, which is consistent with

prior research (Van Dam 1996, Thøgersen 1999, Anstine
2000, Micklethwaite 2004, Young 2008, Young et al. 2010,
Lindh et al. 2016, Calvo-Porral and Lévy-Mangin 2020). In
line with previous studies, we confirmed that the affective
aspect of consumers’ attitudes has a positive impact on their
preference for recycled paper packaging, since “recycle” and
“green” are usually associated with “positive emotions–self-
identification–and acceptance” (Mobley et al. 1995, Martinho
et al. 2015, Lindh et al. 2016, Stranieri et al. 2017, Kamleit-
ner et al. 2019, Calvo-Porral and Lévy-Mangin 2020, Tezer
and Bodur 2020, Adig€uzel and Donato 2021, Queiroz et al.
2021, Polyportis et al. 2022). Although previous research has
indicated that consumers’ safety concerns may lead to nona-
doption of recycled paper-based products, especially for
direct food contact (Akkucuk 2011, Fernqvist et al. 2015,
Martinho et al. 2015, Lindh et al. 2016, Magnier et al. 2019,
Calvo-Porral and Lévy-Mangin 2020, Herbes et al. 2020,
Meng and Leary 2021, Oloyede and Lignou 2021, Queiroz
et al. 2021), our study design specifically targeted recycled paper
as the outermost layer of packaging that does not come into con-
tact with food, and it confirmed that consumer cognitions of
safety (C3) issues related to recycled paper were positively corre-
lated with their preference for recycled paper outer packaging.
We compared the affective and cognitive attitudinal findings of
this study with those of past studies, as summarized in Table 6.
Our results also confirmed that positive subjective norms,

especially perceptions from family members, have a positive

Table 5.—Linear regression results.

Regression model 1 (outer package) Regression model 2 (inner package)

Ba Std. error p value Ba Std. error p value

Cognitive attitude

C1 0.006 0.079 0.935 �0.040 0.070 0.568

C2 �0.034 0.076 0.659 0.072 0.068 0.288

C3 0.130* 0.068 0.058 �0.010 0.061 0.876

Affective attitude

A1 0.152** 0.069 0.029 �0.061 0.062 0.324

A2 �0.188** 0.093 0.045 �0.064 0.084 0.444

A3 0.028 0.084 0.734 0.070 0.075 0.349

A4 0.190** 0.076 0.013 0.200*** 0.068 0.004

A5 �0.066 0.068 0.328 0.116* 0.060 0.056

A6 �0.063 0.076 0.404 �0.097 0.068 0.153

Subjective norm

SN1 0.111 0.078 0.156 0.034 0.070 0.621

SN2 �0.089 0.071 0.209 0.021 0.063 0.741

SN3 0.116* 0.063 0.067 0.079 0.056 0.158

SN4 0.009 0.073 0.905 �0.148** 0.065 0.024

Environmental concern

EC1 �0.112 0.086 0.194 �0.098 0.077 0.205

EC4 �0.007 0.085 0.934 0.051 0.076 0.501

EC5 0.115 0.094 0.221 0.106 0.084 0.209

EC7 0.160** 0.076 0.035 �0.011 0.068 0.875

Carbon concern

CC2 �0.124 0.093 0.185 �0.080 0.083 0.337

CC3 �0.030 0.094 0.745 0.100 0.084 0.233

CC4 0.003 0.086 0.972 �0.010 0.076 0.899

CC1 0.078 0.078 0.319 0.019 0.069 0.783

CC7 0.001 0.069 0.99 0.124** 0.062 0.045

CC8 �0.007 0.089 0.935 �0.033 0.079 0.674

Constant �0.712 0.456 0.119 �0.698 0.406 0.084

R2 0.128 0.108

F 2.435 1.993

p 0.000 0.005

a *p , 0.10; **p , 0.05; ***p , 0.01.
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Table 6.—Comparison of research findings on attitudes with past related research.

Our research findings

Consistency with

previous studies Influence factors

Research perspectives from the

references References

Recycled paper vs. plain paper

Consumers affective attitude

has a positive impact on their

preference for recycled over plain

paper-based packaging.

Consistent Positive

emotions

“Green” and “recyclable” are

associated with positive

emotions that promote the

purchase of recycled paper

packaging.

Calvo-Porral and Lévy-Mangin

(2020); Queiroz et al. (2021);

Tezer and Bodur (2020);

Mobley et al. (1995); Adıg€uzel
and Donato (2021); Kamleitner

et al. (2019); Polyportis et al.

(2022); Lindh et al. (2016);

Martinho et al. (2015);

Stranieri et al. (2017)

Inconsistent Safety concerns Safety concerns about the recycled

paper-based products may

decrease the consumer

acceptance.

Rokka and Uusitalo (2008);

Akkucuk (2011); Calvo-Porral

and Lévy-Mangin (2020);

Magnier et al. (2019); Queiroz

et al. (2021); Sun et al.

(2018); Fernqvist et al. (2015);

Martinho et al. (2015); Lindh

et al. (2016); Herbes et al. (2020);

Oloyede and Lignou (2021);

Kuah and Wang (2020);

Magnier et al. (2019); Meng

and Leary (2021)

Consumers’ cognitive attitude

towards green packaging safety

issues has a positive impact on

their preference for recycled

paper packaging over plain

paper packaging.

Consistent Knowledge Ways in which packaging waste

was disposed affect the

consumer acceptance.

Van Dam (1996); Young (2008)

Consistent Environmental

awareness and

knowledge

Guidance on packaging labels and

advertising messages minimize

the psychological risks related to

recycled papers.

Anstine (2000); Micklethwaite

(2004); Calvo-Porral and

Lévy-Mangin (2020)

Consistent Eco-concerns Readability, reusability, and

material efficiency increase

the consumer acceptance of

green packaging.

Young et al. (2010); Thøgersen

(1999); Lindh et al. (2016);

Young et al. (2010)

Consistent Environmental

awareness

Environmental awareness can

minimize the nonacceptance

caused by safety concerns of

recycled paper-based products.

Hamzaoui-Essoussi and Linton

(2010)

Paper vs. plastic

Consumers’ affective attitude

towards recycled paper positively

influences their preference for

paper over plastic material.

Consistent Safety concerns Consumers generally prefer to

purchase edible products in

traditional packaging materials.

Lindh et al. (2016); Young

(2008); Fernqvist et al. (2015)

Consistent Positive

emotions

Paper is also associated with a

variety of pleasant feelings and

qualities, including a sense of

health, freshness, and homeliness,

whereas plastic is viewed as a

low-quality product that

evokes negative perceptions

and emotions.

Fernqvist et al. (2015); Lindh

et al. (2016); Steenis et al.

(2017); Gelici-Zeko et al.

(2013)

Consistent Positive

emotions

Consumers view excessive

packaging as an unfavorable

manifestation of unsustainable

packaging, rejecting excessive

plastic packaging and instead

regarding paper-based packaging

as a more sustainable alternative.

Oloyede and Lignou (2021)

Consistent Positive

emotions

Paper/cardboard is often preferred

over plastic, which is associated

with emotions and attitudes such

as unnecessary, strange, expen-

sive, or environmentally

unfriendly.

Fernqvist et al. (2015)
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impact on the acceptance of recycled paper products. Con-
versely, negative family-originated subjective norms make
consumers price-sensitive. Núñez-Cacho et al. (2020) sug-
gested that consumers are influenced by the beliefs and social
pressure of others and are more likely to recycle when sur-
rounded by individuals who prioritize green consumption.
Family members, work colleagues, and other social contacts
play a role in shaping consumer behavior towards environ-
mental friendly products (Núñez-Cacho et al. 2020). More-
over, ethical expectations from different aspects of society
may predispose consumers to accept recycled paper products
(Tezer and Bodur 2020). The influence of social and environ-
mental values on consumer attitudes is significant and has been
highlighted in previous studies (Bulut and Nazli 2020, Polyportis
et al. 2022). Our research further confirms that when it comes to
recycled green packaging, the promotion factor from the family
members is particularly important.
Environmental consciousness has a positive effect on the

preference for recycled paper products, which is consistent
with previous research findings (Rucker 2009, Tobler et al.
2011, Venter et al. 2011, Testa et al., 2021). Studies have indi-
cated that environmentally conscious consumers are more likely
to pay for recycled paper products due to their environmental
benefits (Rucker 2009, Testa et al. 2021). Most consumers
perceive the packaging and the product as one entity before
consuming the product (Venter et al. 2011). This group of
consumers places more importance on the potential environ-
mental impact of packaging rather than on the actual impact on
the food and its production when evaluating the environmental
impact of the product (Tobler et al. 2011).
An unexpected finding was item A2. Purchasing recycled

paper packaging was not perceived as a “smart” decision, but it
did have a positive impact on consumer preferences. Although
this result may seem counterintuitive, it is important to discuss
the underlying consumer psychology. Previous research pro-
vides some clues. For instance, Kamleitner et al. (2019) sug-
gested that consumers’ green consumption satisfies their need
for self-expression and the desire to feel special. Griskevicius
et al. (2010) argued that consumers engage in green consump-
tion behavior due to the influence of altruism, the desire to
express self-sacrifice and self-contribution, and to achieve status
and prestige in their collective. Since environmental consumer-
ism is not widespread in China, young people are more likely to
purchase products with green packaging due to their “rebellion
against popular perception” and “spirit of self-sacrifice.”

Paper versus plastic

In addition to exploring the use of recycled paper for outer
packaging, our study further analyzed whether the attitudes
and subjective norms towards recycled paper and environmen-
tal and carbon concerns affected consumers’ choices of paper
versus plastic packaging materials. Our findings suggest that
consumers’ affective attitudes towards recycled paper posi-
tively influence their preference for paper over plastic material.
Consistent with the findings (see Table 6) of many past studies,
consumers will choose paper over plastic packaging for environ-
mental and safety reasons (Young 2008, Fernqvist et al. 2015,
Lindh et al. 2016, Magnier and Schoormans 2015, Popovic et al.
2019). Compared to plastic, paper is more able to bring consum-
ers a healthy, natural, and familiar feeling, thus obtaining a more
pleasant psychological feeling. This is also one of the reasons for
choosing paper instead of plastic packaging materials (Gelici-

Zeko et al. 2013, Fernqvist et al. 2015, Lindh et al. 2016, Steenis
et al. 2017, Oloyede and Lignou 2021).
The results of the subjective norm factor show that negative

attitudes towards recycled paper packaging in the consumers’
social environment unexpectedly acted as a greater motivator
to choose paper packaging over plastic. This result contradicts
intuition and several previous research findings (Griskevicius
et al. 2010, Yokoyama et al. 2014, Kamleitner et al. 2019,
Herrmann et al. 2022). Yokoyama et al. (2014) investigated
the social risk perceptions of green consumption behavior from
a neuroscientific perspective and found a significant positive
correlation between social risk assessment and activity, indicat-
ing that consumers experience higher purchase apprehension
when they anticipate disapproval from others. However, this
finding supports some earlier research suggesting that, in some
circumstances, consumers may utilize environmental behavior
as a symbol of individuality and egoism in opposition to the
wishes of those around them. As Griskevicius et al. (2010)
argued, green consumption behavior involves prosocial behavior,
where individuals engage in green consumption in order to gain
a prosocial reputation and status, even in the face of expected
disapproval from those around them. Kamleitner et al. (2019)
further asserted that consumers’ green consumption behavior
is driven by a maverick, self-claiming mentality. Furthermore,
Herrmann et al. (2022) identified the use of paper-based
packaging as a symbolic characteristic of young people
who express their environmental attitudes by choosing paper-
based packaging.
Our research also supports the idea that customers favor

paper packaging material over plastic because of concerns
about carbon issues. As noted by Otto et al. (2021), consumers
are increasingly prioritizing the environmental impact of tradi-
tional packaging materials, particularly their carbon footprint.
Consumers are critical of excessive packaging, particularly in
fruit and vegetable packaging, and are demanding the packag-
ing industry to reduce carbon emissions by using environmen-
tally friendly packaging materials or by eliminating unnecessary
packaging altogether (Fernqvist et al. 2015, Magnier and
Schoormans 2015, Popovic et al. 2019).

Conclusion
Our study breaks down green packaging into distinct levels

and compares consumer preferences for conventional paper,
recycled paper, plastic, and two types of food-contact materials.
We analyzed whether consumers prioritize the green attributes
or the health attributes of green packaging and identified the
factors that influence consumers’ preferences for green pack-
aging attributes. Green packaging attributes such as being
recyclable, low-carbon, health-conscious, and price all gar-
nered greater recognition and value by consumers compared
to conventional packaging. In addition, consumers tended to
assign similar levels of importance to different aspects of
green packaging. Therefore, it is crucial for enterprises to
ensure a balanced consideration of the materials, levels, and
volumes used in packaging when designing green solutions.
However, it is important to note that this aforementioned
balance is contingent upon consumers’ unwillingness to pay
a premium price per unit. The price premium associated with
green packaging is no longer justifiable.
While previous studies have raised concerns about consumer

reluctance to purchase recycled paper for food packaging due to
safety concerns (Poças and Hogg 2006, Rokka and Uusitalo

FORESTPRODUCTS JOURNAL Vol. 74, No. 4 347

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2024-12-26



2008, Bossuyt et al. 2016, Sun et al. 2018, Alamri et al. 2021),
our research clearly demonstrates that consumer acceptance is
unaffected when recycled paper is used exclusively as an outer
packaging material, thereby avoiding direct contact with food.
Therefore, tactical adjustments can be made for companies
concerned about the use of recycled paper packaging by selecting
specific areas where this material is used.
Our study confirms that consumers’ perceived and affec-

tive attitudes towards recycled paper not only have a positive
influence on their preference for recycled paper-based pack-
aging, but they also contribute to a similar inclination towards
paper-based packaging (nonrecycled) as a preferred alternative
to plastic. Consequently, in order to gain greater consumer
acceptance or to create a more emotional connection, it is better
for companies to prioritize the use of paper packaging, including
recycled paper, over plastic packaging when it comes to
product packaging.
Interestingly, young Chinese consumers exhibit a rebel-

lious attitude towards the green behaviors. While purchasing
environmentally friendly packaging is not widely supported
by their peers, they deliberately choose products packaged in
green materials as an act of rebellion. They perceive green
consumption as a bold defiance of the prevailing culture of
nonenvironmental mass consumption, and they see it as a
form of self-sacrifice. This may reflect the unique psycho-
logical characteristics of young individuals in developing
countries during a transformative period of environmental
consciousness. Consequently, companies developing green
marketing strategies in developing countries should there-
fore recognize and capitalize on the rebellious environmentalism
of young people. For example, companies can target potential
green consumers with marketing messages that promote a
maverick lifestyle or emphasize the uniqueness of the individual,
or they can seek out unique or pioneering individuals or media
when choosing sources and channels of communication for
marketing green products.
Consistent with our hypotheses, environmental concern

positively influences consumers’ preference for recycled paper
products, whereas carbon concern further motivates individu-
als to choose paper over plastic in trade-offs. Because paper
packaging does have certain drawbacks compared to plastic,
such as lower strength, toughness, and water resistance, these
limitations may discourage environmental purchasing. However,
our research suggests that individuals who prioritize environmen-
tal issues, particularly carbon emissions and climate change, may
increase their adoption of paper packaging beyond the current
levels, alongside the use of recycled materials. Companies can
adopt a more targeted positioning in their promotional strategies
for green packaging, focusing specifically on the target consumer
segments interested in paper-based alternatives to plastic or pack-
aging materials made from recycled paper products.

Limitation
This study explored young Chinese consumers’ views on

green packaging attributes using a virtual tea bag product as a
case study. However, as the data for the study were collected
from university students in Guangdong Province, South China,
there are some limitations in terms of geography and educa-
tional level. It is suggested that future research should be con-
ducted in different regions, with different age groups, and
for different educational levels to explore more mass market
perspectives in this area.
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Appendix

Questionnaire

Dear Sir/Madam:

Hello! This questionnaire aims to understand consumers’ environmentally friendly consumption preferences

regarding green packaging. The survey results will be used for academic research purposes and will be completely

anonymous. We anticipate that it will take approximately 5–10 minutes of your time. Thank you for your cooperation

and contribution to environmental protection!

Background Introduction:

Recycled paper is a type of paper produced through a series of processes such as sorting, purification, pulping,

and papermaking, using waste paper as raw material. It is regarded as an environmentally friendly paper with low

energy consumption, minimal pollution, and the ability to conserve forests. Currently, recycled paper products have

wide applications, including newspapers, paper egg cartons, and more. They are globally recognized as pollution-free,

technologically advanced, and environmentally friendly packaging products.

Have you read the paragraph on recycled paper carefully [Single-choice question]*

* Yes

* No
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I. Here are 8 simulated tea bag products. Please rank

them based on your personal preferences (1–8, with 1

being the most preferred and 8 being the least preferred).

Notes:

1. The green fonts indicate that the mentioned

packaging is green packaging.

2. Corn fiber is a material made from fermented

starches such as corn and wheat. It is biodegradable and

nontoxic to human.

[Ranking question, please fill in the numbers within

the brackets in order.]
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II. Please select the option from the following descriptions that best matches your situation. (Attitude)

III. Please select the option from the following descriptions that best matches your situation. (Subjective norm)

IV. Please select the option below that best matches your situation. (Environmental concern)

Affective attitude Very unhappy Somewhat unhappy Neutral Somewhat happy Very happy

A1.When purchasing products with recycled paper

packaging, I feel

* * * * *

Very unwise Somewhat unwise Neutral Somewhat wise Very wise

A2. I feel purchasing products with recycled paper

packaging is

* * * * *

Very harmful Somewhat harmful Neutral Somewhat beneficial Very beneficial

A3. I feel recycled paper packaging products in

general are

* * * * *

Very unimportant Somewhat unimportant Neutral Somewhat important Very important

A4. I feel purchasing recycled paper packaging

products is

* * * * *

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree

A5. Purchasing products packaged with recycled

paper makes me feel like I have done something

meaningful.

* * * * *

Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree

A6. I would have a positive impression of brands

that use recycled paper packaging.

* * * * *

Cognitive attitude Very unclear Somewhat unclear Neutral Somewhat clear Very clear

C1. My level of understanding regarding recycled

paper packaging is

h h h h h

C2. My level of understanding regarding the

environmental friendliness of recycled paper

packaging is

h h h h h

C3. My level of understanding regarding the safety

of recycled paper packaging is

h h h h h

Subjective norm

Strongly

disagree

Somewhat

disagree Neutral

Somewhat

agree

Strongly

agree

SN1. My family is supportive of my purchasing products with renewable paper

packaging.

* * * * *

SN2. Most of my friends around me would purchase products with renewable

paper packaging.

* * * * *

SN3. My family members actively purchase products with renewable paper

packaging.

* * * * *

SN4. My colleagues and classmates have a positive attitude towards

my purchase of products with renewable paper packaging.

* * * * *

Environmental concern

Strongly

disagree

Somewhat

disagree Neutral

Somewhat

agree

Strongly

agree

EC1. I care about the environment. * * * * *
EC2. I believe that every household should take responsibility for their impact on

the environment.

* * * * *

EC3. I believe that the responsibility to protect the environment is a moral

obligation.

* * * * *

EC4. Our society should make more efforts to protect the environment. * * * * *
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V. Please select the option below that best matches your situation. (Carbon concern)

Your gender: [Single-choice question] A. Male B. Female

Your age is ________ [fill in the blank]

What is the average monthly income per person in your household?

[Single-choice question]

* Less than 1,000 RMB * 1–3,000 RMB * 3–5,000 RMB * 5–10,000 RMB
* 10–20,000 RMB * 20–35,000 RMB * Above 35,000 RMB

Your household size is ______ [fill in the blank]

Your hometown is ______ province ________ city __________ county __________ town _________
commune _________ village [fill in the blank]

Your family member’s work background is [Single-choice question]

*Government agencies * Institutions * State enterprises * Foreign enterprises
* Private enterprises * Nonprofit organizations * Freelance

Carbon concern Strongly disagree Somewhat disagree Neutral Somewhat agree Strongly agree

CC2. I understand what greenhouse gas is. * * * * *
CC3. I understand what carbon emissions are. * * * * *
CC4. I know about efforts to decrease carbon emissions. * * * * *
CC1. I care about the issue of global warming. * * * * *
CC7. I prioritize low-carbon behavior in my daily life. * * * * *
CC8. I am willing to do my part to reduce carbon emission. * * * * *
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