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Abstract. This study is from the perspective of benefiting consumers that explore 

the factors that can affect consumers' willingness to pay green premium, and in-

vestigates the relationship between product features (i.e., eco-label and green 

brand image) and identity features (i.e., pro-environmental belief, need for status, 

and need for uniqueness) as costly signals affecting consumers’ willingness to 

pay a green premium, and considers the mediating effect of perceived value. It 

also explores whether there are differences between pure altruism (i.e., pro-envi-

ronmental belief) and competitive altruism (i.e., status and uniqueness) on con-

sumers' willingness to pay green premiums. Based on a structural equation model 

and 365 questionnaires, spss and software were used for data analysis. Empirical 

results show green brand image, eco-label, need for status and need for unique-

ness can indirectly positively improve consumers' willingness to pay green pre-

mium, and perceived value plays a mediating role in this mechanism. But there 

is no significant relationship between pro-environmental belief and willingness 

to pay green premium or between perceived value. This study is the first to show 

how costly signals affect consumers' responses to the green premium, it shows 

that competitive altruists (i.e., status and uniqueness) are more likely to respond 

to willingness to pay green premium than pure altruists (i.e., pro-environmental 

belief). And expanding costly signaling theory research in the field of green con-

sumption. 

Keywords: Green premium; Perceived value; Costly signaling theory; Need for 

status; Green products; Altruism type 

1 Introduction 

Humanity is aware of the problems of climate change and non-renewable energy con-

sumption and the need for long-term action to achieve sustainable development [1]. 

Green consumption is regarded as a very effective means of doing so [2]. However, 

there is still a large gap between consumers’ positive attitudes towards environmental 

protection and actual green consumption [3], and the green premium is one of the main 

reasons. 
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The green product premium refers to the portion of the price that exceeds a product’s 
usage value; this extra cost pays for the product’s green attributes The premium em-
phasizes the extra cost paid by consumers, which makes many factors that can enhance 
the willingness to buy green products inapplicable to the willingness to pay such a pre-
mium[4]. However, for objective reasons, such as technology or the price of raw mate-
rials, the premium attached to green products cannot currently be eliminated [5]. Thus 
this study promotes the development of green consumption by identifying the factors 
that can affect consumers’ attitudes toward green product premiums. While consumers 
have a direct perception of the higher premium of green products, they do not gain 
direct social benefits from the green value the products provide; this naturally decreases 
consumers’ acceptance of the green product premium [4]. We believe that the percep-
tion of direct benefits is key to consumer acceptance. The theory of cost signaling, 
which posits that the reason individuals are willing to engage in costly behavior is to 
convey positive information to others; Individuals are eager to project a good social 
image, and they want to show their favorable social self-worth to others [6]. According 
to the CST, consumers are willing to pay a high cost to convey their ideal features, and 
green consumption is a behavior that requires a high cost, the environmental protection 
and green attributes of green products serve as costly signals to promote consumers' 
WTTP. 

This paper focuses on consumer benefits, which are divided into two dimensions: 
how consumers benefit and who consumers want to benefit. The motivation of altruism 
can be divided into pure altruism and competitive altruism, both of which can lead to 
altruistic behavior[7] but which are different. There are two motivations for altruistic 
behavior: pure altruism and competitive altruism, both of which improve consumers’ 
green purchasing behavior ([8],[9]). The altruistic behavior of pure altruists is con-
ducted to help others or protect the environment; their goal is to obtain greater benefits 
collectively, and they pursue identity features, such as pro-environmental belief [10]. 
In contrast, the altruistic behavior of competitive altruists is to win in competition with 
others [11]; they pursue identity features, such as social status and uniqueness. Thus 
consumers, regardless of their motivation, have a role to play in promoting their green 
consumption and WTTP. 

The key to this effect is, how do the costly signals benefit the consumer and can the 
product improve consumers’ WTPP, depending on the perceived value the product 
[12]? Since consumers cannot directly profit from the social benefits brought by their 
environmental value [4], their WTPP will be affected. Therefore, this study explores 
whether consumers can obtain other values from purchasing green products.  

2 Theoretical Background 

2.1 Consumers’ WTPP 

This study reveals the factors that can enhance consumers’ WTPP. Although most 
green products will reduce consumers’ costs in subsequent use (such as electric vehi-
cles), owing to the technological requirements or raw materials, most green products 
have higher prices than traditional ones [13]. Compared with the purchase intention, 
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WTPP more clearly identifies the cost to consumers. As for the factors that have been 
widely confirmed to enhance green purchase intention, they are not necessarily appli-
cable to the WTPP of green products. Recent studies confirmed that altruism can pro-
mote green consumption to consumers. However, it is inhibited by cost perception and 
price sensitivity [4]. Since consumers cannot directly benefit from the green value 
brought by the additional cost, this reduces their willingness to buy products [4]. Thus, 
consider the importance of perceived value, in addition to green value. Other studies 
have highlighted the importance of product features to WTPP [14]. The effect of price 
sensitivity can be mitigated by specific identity features [15]. According to the SOR 
model, various aspects of the environment affect people’s mental responses through 
stimulus, thus driving their behavior [16]. The purpose of this study is to investigate 
whether signals can improve consumers’ WTPP by improving their perceived value.  

2.2 Costly Signals 

According to the CST, consumers are willing to pay a high cost to convey their ideal 
features, and green consumption is a behavior that requires a high cost. However, con-
sumers who hope to demonstrate their pro-environment tendencies and their ability to 
bear its high costs will pay a premium to gain advantages in social interaction. The 
possibility that consumers will profit is crucial to their acceptance of a premium [17]. 
Therefore, in this study, costly signals specifically refer to features those consumers 
want to exhibit, features that can benefit them in social communication. 

Several studies have shown that social perspective factors (such as environmentalist 
identity and social status), may have a greater impact on green consumption than eco-
nomic advantages [18]. First, based on the theory of social identity, an individual’s 
behaviors are influenced by their social identity. Consumers hope that they can achieve 
their ideal identity through the behavior of paying a high price. Therefore, a consumer’s 
acceptance of a green premium is affected by a strong ego identity [19]. Second, con-
sumers’ resistance to premiums largely depends on their price sensitivity. However, for 
consumers with a specific identity feature, their price sensitivity has no significant im-
pact on the premium [15]. Therefore, identity features can be considered costly signals 
that influence consumers’ WTPP.  

The product features referenced in this study are those that convey the green attrib-
utes of the product, and function as costly signals that influence consumers. According 
to signal theory, information asymmetry, in the context of environmental consumption, 
has an important impact on consumer behavior [20]. Distinctive product features reduce 
the information asymmetry of products, which is one of the important prerequisites for 
consumers to buy [21]. When premium products convey distinctive environmental fea-
tures, consumers’ signal benefits can offset part of the green premium [22, 23], and 
consumers can benefit from using such products. 
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3 Hypothesis Development 

3.1 Green Brand Image 

A green brand image is described as "a series of brand perceptions related to environ-
mental commitment and environmental concern in the minds of consumers" [24]. The 
brand image is the product feature, which is based on consumers’ perceptions of the 
enterprise after the accumulation of green actions [25]. A green brand image is concep-
tually divided into two parts: a functional part and an emotional part. Therefore, a green 
brand image can not only improve consumers’ product satisfaction [26] but also im-
prove their green attitudes [27]. Therefore, we put forward the following hypotheses: 

H1a: A green brand image has a positive influence on functional value. 
H1b: A green brand image has a positive influence on emotional value. 

3.2 Eco-Labels 

Eco-labels indicate a product that has a low impact on the environment throughout its 
life cycle. Eco-labels have been generally confirmed to have a positive impact on green 
purchasing behavior ([28]; [29]). Moreover, as a product feature, an Eco-label can im-
prove consumers’ environmental emotions and concern for environmental protection. 
Therefore, this study expects that Eco-labels provide consumers with emotional value, 
therefore we proposed the following: 

H2: Eco-labels have a positive influence on emotional value. 

3.3 Pro-Environmental Beliefs 

Human beings that have a responsible attitude toward the environment tend to have 
increased green purchasing attitudes and green consumption behaviors. This implicit 
belief is called a pro-environmental belief [30]. Combined with social identity theory, 
consumers take actions to establish their identity through identification with companies 
[31] and brands [32], and consumers will strengthen their environment-friendly identity 
by purchasing products with green attributes [33]. When consumers associate them-
selves with signals of product features, their purchase intentions will be improved, and 
detailed product information will improve consumers’ self-identity [34]. Therefore, we 
expect that product features with green attributes will improve consumers’ self-identi-
fication with their pro-environmental belief, thus we propose the following hypotheses: 

H3a: A green brand image has a positive influence on a pro-environmental belief. 
H3b: Eco-labels have a positive influence on a pro-environmental belief. 
Since pro-environment consumers value collective costs and benefits more [35], it 

can be a form of pure altruism, as they improve their green purchase intentions through 
expected self-acceptance and social contribution [36]. Consumers with a pro-environ-
mental belief are friendly to the environment, so this belief is expected to enhance con-
sumers’ emotional value. Therefore, the following hypothesis is proposed: 

H3c: A pro-environmental belief has a positive influence on emotional value. 
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3.4 Need for Status 

Humans have a natural tendency to gain and maintain status, and higher status leads to 
more social rewards [37]. Consumers want to purchase symbolic products to convey 
their social status to others [38], and individuals tend to be sensitive to perceived status 
changes. Status can be a form of competitive altruism. In CST, an expensive green 
premium has been shown to be a status signal [22]. Therefore, we predict the following: 

H4: The need for status has a positive influence on social value. 

3.5 Need for Uniqueness 

Uniqueness can be a form of competitive altruism. Consumers often express their 
uniqueness through commodities, and they enhance their personal identity through the 
expression of uniqueness [39]. Thus, unique performance can be expected to provide 
social value. Simultaneously, the unique performance of a product improves consum-
ers’ attitude toward product quality [40], so we expect the need for uniqueness to pro-
vide functional value: 

H5a: The need for uniqueness has a positive influence on functional value. 
H5b: The need for uniqueness has a positive influence on social value. 

3.6 Perceived Value 

The theory of consumption values divides values into five categories: functional, social, 
emotional, cognitive, and conditional value[41]. Among these, functional value empha-
sizes that the product or brand itself can meet the actual functional attributes of con-
sumers. Social value is gained when the product can connect consumers with other 
social groups and provide utility. Emotional value refers to the opportunity that prod-
ucts, or the behavior of buying products, can provide for consumers to express their 
emotions. This study divides perceived value into three dimensions: functional value, 
emotional value, and social value. Perceived value often predicts consumers’ premium 
purchase intentions in symbolic consumption [42]. Therefore, we expect: 

H6a-c: (a) Functional value, (b) emotional value, and (c) social value, have a positive 
impact on the WTPP. 

Value is the link between reward and responsibility [43]. Stimulus produces per-
ceived value, and value makes behavior possible; that is, stimuli generate perceived 
value, which drives behavior. Only when the signal can provide consumers with addi-
tional perceived value, will consumers be more likely to engage in behaviors. There-
fore, this study predicts that perceived value plays a mediating role between costly sig-
nals and WTPP, and based thereon, proposes the following hypotheses: 

H7a–b: Functional value plays a mediating role in the influence of green brand image 
(a) and need for uniqueness (b), on WTPP. 

H8a–c: Emotional value plays a mediating role in the influence of (a) Eco-labels, (b) 
green brand image, and (c) pro-environmental beliefs, on WTPP.  

H9a–b: Social value plays a mediating role in the influence of (a) the need for status, 
and (b) the need for uniqueness, on WTPP.  



oped (Fig. 1). 
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To provide a better understanding of all hypotheses, a conceptual model was devel-

 
Fig. 1. Research framework. 

4 Scale Design and Data Collection 

This study refers to relevant articles such as green consumption and premium payment, 
and makes reasonable modifications based on the measurement items of their related 
variables and in combination with the background of this study. After being examined 
by scholars, this questionnaire was finally formed. The Questionnaire was published 
from July and August in 2024. Each valid questionnaire was paid 2 yuan.  

We issued questionnaires online through “Questionnaire Star.” Offline collection 
was done in the form of paper questionnaires. We finally received 365 valid question-
naires.  

5 Results 

5.1 Reliability and Validity 

The confirmatory factor analysis used AMOS to test all constructs, using maximum 
likelihood number for analysis. The results of compound reliability (CR), average var-
iance extracted (AVE), and Cronbach Alpha (CA) scores, were used to test validity and 
reliability (Table 1). 
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Table 1. Reliability and validity. 

Construct CR (>0.6) AVE (>0.5) CA (>0.7) 

GBI 0.9306 0.7286 0.93 
EL 0.8736 0.6979 0.872 
PB 0.9329 0.8225 0.932 
NU 0.9386 0.7931 0.939 
EV 0.9145 0.7812 0.914 
SV 0.9536 0.8371 0.954 
FV 0.9359 0.7852 0.936 

WTPP 0.9489 0.861 0.949 

5.2 Hypothesis Testing 

The chi-square test is used to assess the fit of a model, i.e. the difference between the 
observed data and the data predicted by the model. The central idea is to determine the 
fit of the model by comparing the difference between actual observations (Observed 
Frequencies) and theoretical expectations (Expected Frequencies). The results of the 
SEM show that chi-square/df = 2.611; RMSEA =0.067; CFI=0.938; IFI = 0.939; and 
TLI =0.932. The results showed that all data were consistent with the levels recom-
mended by [27] (Table 2). Three dimensions of perceived value: functional value (H6a: 
β = 0.463, p< 0.001), emotional value (H6b: β = 0.236, p< 0.001), and social value 
(H6c: β = 0.298, p< 0.001), had a statistically positive impact on consumers’ WTPP. 
The effect of a green brand image had a significant positive effect on functional value 
(H1a: β =0.320, p< 0.001) and emotional value (H1b: β =0.419, p< 0.001), and Eco-
labels had a significant positive effect on emotional value (H2: β = 0.339, p< 0.001). 
The influence of a pro-environmental belief on emotional value was not significant 
(H3c: P =0.195). However, Eco-labels (H3b: β = 0.660, P < 0.001) and GBI (H3a: β = 
0.458, P < 0.001) had significant positive effects on a pro-environmental belief. The 
need for status had a significant positive influence on social value (H4: β = 0.350, p< 
0.001). The need for uniqueness had a significant positive influence on functional value 
(H5a: β =0.479, p< 0.001) and social value (H5b: β = 0.505, p< 0.001). In general, the 
results of the WTPP model confirmed the validity of H1–H8, except for H6c. 

𝑥𝑥2 = ∑ (𝑂𝑂𝑖𝑖−𝐸𝐸𝑖𝑖)2

𝐸𝐸𝑖𝑖
; 𝑑𝑑𝑑𝑑 = (𝑅𝑅 − 1) × (𝐶𝐶 − 1) 
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5.3 The Mediating Effect 

We used SPSS PROCESS evaluation model to conduct the mediation test. SPSS 
PROCESS is a macro for statistical analysis, developed by Andrew F. Hayes, which is 
mainly used for the analysis of mediating and moderating effects. It helps researchers 
to assess the relationship between variables, especially the role of mediating and mod-
erating variables, by constructing and testing different models. To investigate mediat-
ing effects, bias-corrected percentile bootstrapping was performed at a 95% confidence 
interval [44]. As shown in Table 2, the bootstrap test results indicated that the total 
effect and indirect effect of a green brand image, Eco-labels, and the needs for status 
and uniqueness were significant, as none of the confidence intervals include 0; there-
fore, functional, emotional, and social value all have complete mediation effects. How-
ever, the total effect, direct effect, and indirect effect were not significant to pro-envi-
ronmental beliefs. Thus H7a-b, H8a-b, and H9a-b are confirmed as valid, but H8c is 
not. 

𝑀𝑀 = 𝑖𝑖𝑀𝑀 + 𝑎𝑎𝑎𝑎 + 𝑒𝑒𝑀𝑀 

𝑌𝑌 = 𝑖𝑖𝑌𝑌 + 𝐶𝐶′𝑎𝑎 + 𝑏𝑏𝑀𝑀 + 𝑒𝑒𝑌𝑌 

Table 2. Total effects, indirect effects, and direct effects of the model. 

 Point estimate 
Booststrapping 

(Bias-corrected percentile 95% CI) 
Product of coefficients 

  S.E. T Lower Upper Two-tailed significance 

EL→WTPP 0.385 0.064 6.016 0.259 0.511 *** 
GBI→WTPP 0.521 0.060 8.681 0.403 0.639 *** 
NS→WTPP 0.353 0.049 7.256 0.257 0.448 *** 
NU→WTPP 0.555 0.043 12.836 0.470 0.640 *** 
PB→WTPP 0.146 0.053 3.658 0.051 0.255 0.002 

Indirect effect       
EL→EV→WTPP 0.290 0.048 6.966 0.200 0.388 *** 
GBI→FV→WTPP 0.330 0.041 8.094 0.252 0.418 *** 
GBI→EV→WTPP 0.192 0.032 5.920 0.124 0.267 *** 
NS→SV→WTPP 0.359 0.039 9.207 0.287 0.445 *** 
NU→FV→WTPP 0.224 0.031 7.218 0.160 0.294 *** 
NU→SV→WTPP 0.194 0.034 5.766 0.124 0.275 *** 
PB→EV→WTPP -0.025 0.022 5.114 -0.080 0.007 0.123 

Direct effect       
EL→WTPP 0.096 0.063 1.519 -0.028 0.130 0.220 

GBI→WTPP -0.001 0.057 -0.014 -0.112 0.110 0.989 
NS→WTPP -0.006 0.049 -0.126 -0.102 0.090 0.900 
NU→WTPP 0.137 0.048 2.876 0.043 0.231 0.004 
PB→WTPP 0.061 0.053 0.773 -0.039 0.171 0.220 
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Note: Estimation of 5,000 bootstrap sample. Mediators: FV, EV, and SV, ***p < 
0.001; EL: Eco-label; GBI: Green brand image; PB: Pro-environmental belief; NU: 
Need for uniqueness; NS: Need for status; EV: emotional value; SV: social value; FV: 
functional value; WTPP: Willingness to pay a green premium. 

6 Discussion 

First, this study confirmed that the path from costly signals benefiting consumers (a 
green brand image, Eco-labels, the need for uniqueness, and status) → perceived value 
enhancement → increased WTPP is feasible, which solves the first research question. 
Consequently, stimulated by green product features (green brand image and Eco-labels) 
and ideal identity features (the need for uniqueness and status), consumers can obtain 
costly signals to enhance perceived value and thus improve their WTPP. The enhance-
ment of a green brand image and Eco-labels, for different perceived values, is in line 
with previous research results [45]; [46]; [47]). The price sensitivity of consumers with 
specific identity features, does not significantly inhibit WTPP [15]. The need for 
uniqueness has a significant positive impact on social value, and the positive correlation 
between it and functional value emphasizes that product uniqueness improves con-
sumer satisfaction with product quality [40]. 

However, there is no significant relationship between pro-environmental beliefs and 
emotional value, and the mediating effect of emotional value between pro-environmen-
tal beliefs and WTPP is not significant. When consumers are required to pay additional 
costs for green products, there may be a conflict between consumers’ individual and 
collective interests, and their pro-environmental beliefs may be affected by negative 
factors [48]. Therefore, there is no significant relationship between pro-environmental 
belief and emotional value and WTPP, and the mediating effect of emotional value is 
not significant either. This proves that the ideal identity feature, driven by pure altruism, 
cannot improve consumers’ WTPP, which is consistent with the fact that pure altruists 
prefer recycling behavior rather than green purchases[49] . However, the perception of 
a green brand image and Eco-labels can improve the pro-environmental beliefs of con-
sumers, and the perception of the features of environmental products can improve con-
sumers’ pro-environmental beliefs.  

The last research question of this study has also been confirmed. That is, perceived 
value has a mediating role between costly signals and WTPP. It is empirically proved 
that providing consumers with values other than green values, can significantly improve 
their WTPP, which is also consistent with previous findings in the literature [50]. 

There still have some limitations of this study; The data sources for the questionnaire 
were limited to China, and convenience sampling was used. Although the population 
was screened, the generalizability of the conclusions may be limited in other regions. 
Other factors, such as the degree of greenwashing perceived by consumers, may be 
ignored in the selection of signals in this study. Moreover, the abuse of eco-labels may 
produce mistrust, which was also not considered. 
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7 Conclusion 

This study enriches the research on consumer signaling theory (CST) in green market-
ing by dividing costly signals into identity features and product features, and proves 
that these features can improve consumers' willingness to pay a premium (WTPP). It 
also shows that perceived value has a significant impact on premiums and its mediating 
effect, and competitive altruism is more effective than pure altruism in influencing 
WTPP. The findings provide practical implications for practitioners, managers, and 
governments in marketing green products, such as emphasizing perceived value, paying 
attention to signal transmission and green brand image, and segmenting consumers ac-
curately. The Chinese government is also advised to strengthen supervision of measures 
to reduce green premiums.  

However, the study has limitations, including data sources limited to China and the 
use of convenience sampling, which may affect the generalizability of the conclusions. 
Other factors like greenwashing and the abuse of eco-labels were not considered. Future 
research may explore the conflict between green consumers' self-interest and environ-
mental protection beliefs, and seek solutions. 
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