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Purpose: Climate change and environmental degradation have become important sources of public and environmental risk. From 
a risk-management perspective, low-carbon consumption intention may serve as an upstream behavioral pathway for mitigating 
carbon-related risks. This study integrates the theory of planned behavior and social influence theory to examine the determinants of 
low-carbon consumption intention in China and the moderating role of environmental concern.
Methodology: The study conducted a survey that consisted of 333 participants recruited via an online questionnaire platform in 
China and examined the relationships among attitude, subjective norms, perceived behavioral control, peer imitation, endorsement 
influence, and low-carbon consumption intention. Confirmatory factor analysis was performed using AMOS 29 to assess the 
measurement model, and hierarchical ordinary least squares regression was conducted using SPSS 27 to test the proposed hypotheses 
and interaction effects.
Results: Regression results indicated that attitude and peer imitation were significantly and positively associated with low-carbon 
consumption intention, whereas subjective norms, perceived behavioral control, and endorsement influence were not significant 
predictors. Environmental concern was positively associated with low-carbon consumption intention and significantly weakened the 
effects of all five antecedents on it.
Conclusion: The findings suggest that low-carbon consumption intention is shaped by favorable individual evaluations and visible 
peer practices. Interventions promoting low-carbon lifestyles should emphasize attitude formation and peer-based social cues, while 
tailoring communication strategies according to individuals’ levels of environmental concern.
Keywords: risk management, low-carbon consumption intention, theory of planned behavior, social influence, environmental concern

Introduction
Environmental change has become an increasingly important source of systemic risk. Rising temperatures, deteriorating 
air quality, resource depletion, and more frequent extreme weather events may generate downstream risks, including 
disruptions to daily life and exposure to pollution. These risks are shaped not only by combustion and industrial 
activities, but also by the carbon footprint embedded in everyday consumption, including household energy use, 
transportation choices, product purchases, and daily resource use. From a risk management perspective, prevention 
therefore requires upstream behavioral strategies that reduce environmental pressure before risks become more severe.

Low-carbon consumption refers to daily consumption choices that reduce the carbon footprint of individual and 
household activities, such as purchasing energy-saving appliances, reducing unnecessary electricity use, choosing lower- 
carbon transportation, and adopting resource-efficient routines. By reducing carbon-intensive demand, low-carbon 
consumption may contribute to environmental risk management and indirectly reduce secondary risks associated with 
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environmental degradation. Therefore, understanding what motivates individuals to form low-carbon consumption 
intention is important for designing effective risk communication and behavioral intervention strategies.

Low-carbon consumption intentions (LCI) are human intentions to engage in activities that reduce carbon emissions 
when purchasing, using, and disposing of various products and services.1 Existing research on low-carbon consumption 
intention has developed well along the stream that examines psychological and social determinants of low-carbon 
consumption, including attitudes, perceived control, and social influence.2,3

Although prior studies have examined low-carbon consumption intention, two gaps remain. First, many studies rely on 
a single theoretical perspective, such as the Theory of Planned Behavior, and give less attention to how social influence may 
jointly shape intention.3,4 This creates a need for an integrated framework that considers both internal psychological factors 
and external social cues. Second, previous research has paid limited attention to the boundary conditions under which these 
predictors become stronger or weaker. Environmental concern may not only directly relate to low-carbon consumption 
intention but also affect the extent to which attitude, perceived norms, perceived behavioral control, peer imitation, and 
endorsement influence it.5 This study, therefore, examines environmental concern as a moderator.

Accordingly, this study addresses two research questions: (1) How do psychological factors and social influence 
factors affect individual’s low-carbon consumption intention? (2) Does environmental concern moderate the relationships 
between these antecedents and low-carbon consumption intention? (as shown in Figure 1)

This study offers two contributions. First, by integrating TPB with social influence theory, it provides a more 
comprehensive account of how preventive, risk management consumption intentions form under both internal and social 
drivers. Second, by identifying environmental concern as a boundary condition, it offers actionable insights for population 
segmentation and for designing more targeted environmental risk communication in low-carbon consumption promotion.

Environmental Change, Risk Management, and Low-Carbon Consumption
Environmental and climate-related hazards are increasingly described as upstream determinants of population health 
risks, operating through pathways such as heat exposure, extreme events, and air-quality deterioration. Many decarbo
nization behaviors can generate broader co-benefits, including reduced exposure to pollution-related hazards and lower 
pressure on environmental systems. These behaviors include not only reducing household energy use and choosing 
energy-efficient products, but also adopting lower-carbon daily consumption practices, such as increasing plant-based 
foods, vegetables, legumes, and other resource-efficient food choices.

Figure 1 Theoretical Model.
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While much policy discussion centers on energy systems and industrial transitions, household and individual 
consumption decisions also represent practical entry points for risk mitigation—especially in rapidly urbanizing and 
consumption-growing settings. Understanding what drives residents’ adoption intentions is therefore relevant to design
ing effective public communication and community-level programs aligned with prevention goals.

Theory of Planned Behavior
A core challenge for prevention is translating awareness of risk into sustained action. The Theory of Planned Behavior 
(TPB) provides a widely used framework for explaining intention formation through three proximal determinants: 
attitude toward the behavior, subjective norms, and perceived behavioral control.6,7 Across risk management domains, 
TPB has been used to characterize how perceived benefits/costs, social expectations, and perceived feasibility jointly 
shape intentions, making it suitable for analyzing preventive or risk-management behaviors.

In low-carbon consumption contexts, prior work commonly operationalizes TPB components to predict willingness to 
purchase energy-efficient products, conserve energy, or adopt low-carbon routines. Evidence generally suggests that 
positive attitudes toward low-carbon options, stronger perceived social expectations, and higher perceived control are 
associated with stronger low-carbon intentions.2

Attitude refers to the extent to which an individual holds a favorable or unfavorable evaluation of performing a given 
behavior.8 In the context of prevention and risk management, attitudes matter because they shape whether a behavior is 
perceived as valuable, worthwhile, and personally meaningful—all of which are central to intention formation. Prior 
studies consistently show that attitude is positively associated with behavioral intention. Masud et al (2016) reported that 
attitudes positively influence behavioral intentions related to climate change.9 Ding et al (2017) similarly found that an 
energy-conservation attitude was significantly associated with intention to conserve energy.10 Results from the above 
literature showed a positive correlation between attitude and behavioral intention.

Subjective norms refer to perceived social pressure from significant others regarding whether one should perform 
a behavior.8 Subjective norms represent a social-regulatory mechanism: perceptions of what important others expect can 
shape preventive intentions. Individuals often align their behavior with expectations from family members, close friends, 
and their community.11 Empirical evidence supports a positive relationship between subjective norms and low-carbon 
consumption intention. Ham et al (2015) found that subjective norms significantly influenced low-carbon consumption 
intention among household primary shoppers in Southeast Europe.12 Chen (2016) also reported that subjective norms 
play a significant role in Taiwanese residents’ low-carbon consumption intention.13

Perceived behavioral control reflects an individual’s perceived ability to perform a behavior, capturing both self- 
efficacy and perceived access to necessary resources and opportunities.6 It increases when individuals believe they have 
sufficient time, money, skills, information, and confidence to carry out the action.8 Therefore, higher perceived 
behavioral control should be associated with stronger low-carbon consumption intention. Prior research supports this 
positive correlation between perceived behavioral control and low-carbon consumption intention. Maichum et al (2016), 
in a study of 483 participants in Thailand, found that perceived behavioral control directly influenced LCI.14 Mancha and 
Yoder (2015) similarly showed that perceived behavioral control—directly or indirectly—affects residents’ low-carbon 
consumption intention.15 The results of the above literature draw a conclusion that perceived behavioral control 
positively affects low-carbon consumption intention.

Thus, this study proposes:

H1: Attitude is positively associated with low-carbon consumption intention.

H2: Subjective norms are positively associated with low-carbon consumption intention.

H3: Perceived behavioral control is positively associated with low-carbon consumption intention.
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Social Influence and Low-Carbon Consumption
A growing body of literature suggests that socially embedded behaviors are formed, reinforced, and modified through 
observation, social learning, and perceived norms within one’s social environment. Social influence is particularly salient 
under uncertainty: when individuals are unsure about the outcomes, costs, or appropriateness of a consumption choice, 
they may rely on others’ behaviors and recommendations to reduce perceived risk and avoid “decision failure”.4,16 In the 
low-carbon domain, such influence can be operationalized through the adoption of viewpoints and practices conveyed by 
specific sources, notably peer imitation and endorsement influence.17

Peer imitation refers to the extent to which individuals imitate the low-carbon practices of their peers.17 Peer imitation 
is expected to promote LCI for two complementary reasons relevant to prevention and social risk. First, peer imitation 
can function as a normative “risk-reduction” strategy: aligning with peers’ behavior may reduce anticipated social 
discomfort (eg, anxiety, guilt) and the perceived likelihood of disapproval, exclusion, or other social sanctions when pro- 
environmental norms are salient.18 When individuals observe their peers engaging in low-carbon consumption, they may 
infer that such behaviors are socially expected and therefore adjust their intentions accordingly. Second, peer imitation 
can facilitate social support and affirmation, which may strengthen confidence and maintain motivation to engage in 
behaviors that require sustained effort or small sacrifices. Perceived peer support can increase psychological readiness 
and reinforce the intention to engage in low-carbon consumption behavior, thereby strengthening the intention.

Empirical findings generally support this relationship between peer imitation and low-carbon consumption intention. 
Using large-scale online survey data in China, Wei et al (2023) reported a positive association between peer imitation and 
LCI.19 Tsarenko et al (2013) also found that external influences—consistent with peer-based social pressures and learning 
—significantly shape intentions toward environmentally conscious consumption.20 Results from previous studies posit 
that peer imitation is positively associated with low-carbon consumption intention.

Endorsement influence refers to the extent to which influential members of a reference group model and promote 
followers’ intentions.17 Two mechanisms may explain why endorsement influence affects low-carbon consumption 
intention. First, endorsement can operate through trust and credibility: individuals may be inclined to follow endorsers 
(eg, respected figures, reputable early adopters, or opinion leaders), and trust in the endorser can be transferred to the 
endorsed behavior, increasing willingness to engage in low-carbon consumption.21,22 Second, endorsement can act as an 
information and capability pathway, supporting the acquisition of knowledge, experience, and practical skills related to 
low-carbon consumption.23 In risk-management terms, better information and clearer behavioral guidance can reduce 
uncertainty and increase perceived self-efficacy, which in turn strengthens intention.

Prior research provides evidence consistent with these mechanisms that endorsement influence positively affects 
consumption intention. For example, Kamins et al (1989) demonstrated that endorsements can influence consumer 
choices via identification and source effects.24 Results from the previous study suggest a positive association between 
endorsement influence and low-carbon consumption intention.

Therefore, the following hypotheses are proposed:

H4: Peer imitation is positively associated with low-carbon consumption intention.

H5: Endorsement influence is positively associated with low-carbon consumption intention.

The Moderating Role of Environmental Concern
Environmental concern refers to an individual’s relatively stable level of awareness of, worry about, and perceived 
responsibility for environmental problems.9 When it comes to risk management, environmental concern can be under
stood as a background orientation that shapes how people interpret environmental risks and whether they see low-carbon 
consumption as a personally relevant preventive action. Consistent with this view, prior studies indicate that environ
mental concern is an important correlate of intentions to engage in low-carbon consumption.25 However, its role may be 
more complex than a uniform “strengthening” effect.

A straightforward expectation is that higher environmental concern amplifies the positive effects of other antecedents 
on low-carbon consumption intention, because the issue is more salient and motivationally relevant. A more nuanced 
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perspective, highly relevant for population segmentation, suggests that environmental concern may also attenuate some 
predictor–intention relationships. Specifically, when environmental concern is high and strongly internalized, intentions 
may become more value-driven and stable, reducing reliance on situational cues such as momentary attitudes or external 
social signals. In risk-communication, individuals with high concern may be less “cue-dependent”, because their 
intention is anchored in a consistent internal standard rather than shaped primarily by incremental persuasive inputs.

Empirical work provides support for such a nuanced perspective. Pienwisetkaew et al (2025) reported that individuals 
with different levels of environmental awareness can exhibit distinct motivational patterns.26 For those with already high 
environmental concern, intentions may reflect deeply held personal values rather than transient social influence (eg, peer 
imitation) or isolated psychological appraisals. As a result, the marginal effects of the antecedents may be weaker among 
highly concerned individuals than among those with moderate or low concern, for whom targeted social and psycholo
gical cues may play a larger role in activating intention.

Based on the theoretical rationale above, the following research hypotheses are proposed:

H6: Environmental concern attenuates the positive relationship between attitude and LCI, such that the association is 
weaker at higher levels of environmental concern.

H7: Environmental concern attenuates the positive relationship between subjective norms and LCI, such that the 
association is weaker at higher levels of environmental concern.

H8: Environmental concern attenuates the positive relationship between perceived behavioral control and LCI, such that 
the association is weaker at higher levels of environmental concern.

H9: Environmental concern attenuates the positive relationship between peer imitation and LCI, such that the association 
is weaker at higher levels of environmental concern.

H10: Environmental concern attenuates the positive relationship between endorsement influence and LCI, such that the 
association is weaker at higher levels of environmental concern.

Materials and Methods
Data Collection
This study used a cross-sectional online survey administered via Sojump, a widely used platform in China. The 
questionnaire was initially designed in English and then translated into Chinese. To ensure quality, the translated 
Chinese questionnaire was back-translated and compared with the English version.27 Subsequently, Sojump distributed 
the questionnaire to its nationwide online panel of over 300 million respondents across different regions of China via 
random sampling. The survey was conducted from January to February 2025. Eligible participants were general adult 
residents of China at least 18 years old. Before participation, respondents reviewed an informed consent statement and 
indicated their voluntary consent. At the beginning of the questionnaire, respondents were provided with a brief 
explanation of low-carbon consumption, defined as daily choices that reduce the carbon footprint of individual and 
household activities, such as saving electricity, choosing energy-efficient products, and reducing unnecessary resource 
use. Respondents who completed a questionnaire received 4 RMB (Chinese currency) as compensation for participation.

Several screening procedures were applied to ensure data quality. First, questionnaires showing careless response 
patterns of selecting the same option across all scale items were excluded. Second, responses completed in less than 
60 seconds were removed because of insufficient engagement with the questionnaire. After these screening procedures, 
333 valid responses were retained, yielding a response rate of 67.3%. Among the valid respondents, 37.2% were male 
and 62.8% were female. More than half of the sample were aged 35 years or younger (54.6%). Most participants held 
bachelor’s degrees (76.3%), and 56.7% reported a monthly income above 5000 RMB. Detailed demographic information 
is presented in Table 1.
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Measurements
All constructs were measured using a seven-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly 
agree”). The seven-point format was retained because the measurement items were adapted from validated scales that 
used the same response format, thereby maintaining scale consistency and comparability with prior studies. In addition, 
the seven-point scale allowed respondents to express more nuanced differences in attitudes and intentions. The ques
tionnaire measured seven constructs: low-carbon consumption intention, attitude, subjective norms, perceived behavioral 
control, peer imitation, endorsement influence, and environmental concern. All items were adapted from validated scales 
used in prior studies and modified to fit the context of low-carbon consumption. The full list of measurement items is 
provided in Table A1.3,17,23,28–30

To enhance content validity and contextual appropriateness, the questionnaire was pretested with four academic experts 
and two lay reviewers. They were asked to evaluate item clarity, wording accuracy, contextual fit, and readability. For 
example, items adapted from Western contexts, such as household insulation renovation or energy-efficiency upgrades, 
were considered less applicable in China and were revised into more familiar daily consumption examples, such as 
choosing energy-saving household appliances and reducing unnecessary electricity use. Based on their feedback, minor 
wording revisions were made to reduce ambiguity and improve comprehensibility in the low-carbon consumption context.

For each construct, item scores were averaged to create a composite score for subsequent analyses. Higher scores 
indicated stronger endorsement of the corresponding construct.

Analytical Approach
A post hoc sensitivity power analysis was conducted using G*Power 3.1. The analysis was specified for linear multiple 
regression with α = 0.05, statistical power = 0.80, a total sample size of 333, and 16 predictors. The results indicated that 
the study could detect a minimum effect size f2 = 0.060, suggesting that the sample size was adequate for detecting small- 
to-medium effects.

Table 1 Demographics of Respondents

Demographic Factors Categories Samples 
(N = 333)

Percentage (%)

Gender Male 124 37.2
Female 209 62.8

Age 18-25 years old 70 21.1
26-35 years old 112 33.6
36-45 years old 112 33.6

46-55 years old 33 9.9
56 years old and above 6 1.8

Education Junior high school and below 40 12
Senior high school 25 7.5

Bachelor’s degree 254 76.3

Master’s degree and above 14 4.2

City First-tier city 69 20.7
Second-tier city 109 32.7

Third-tier city 51 15.3

Fourth-tier city 104 31.3

Monthly income (RMB) Below 2000 57 17.1

2001-5000 87 26.1
5001-10,000 126 37.9

10001 and above 63 18.9
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Confirmatory factor analysis (CFA) was conducted using AMOS 29 to assess the measurement model. Model fit was 
evaluated using these indices: (1) model chi-square (χ2); (2) relative chi-square ratio (χ2/df) should fall within 2 to 5; (3) 
comparative fit index (CFI), Tucker-Lewis Index (TLI), and Incremental Fit Index (IFI) should exceed 0.90; and (4) root 
mean square error of approximation (RMSEA) should not exceed 0.08.31–34 Construct reliability and convergent validity 
were assessed using standardized factor loadings, Cronbach’s alpha, composite reliability (CR), and average variance 
extracted (AVE). Discriminant validity was evaluated using the heterotrait–monotrait ratio of correlations (HTMT).

Ordinary least squares (OLS) hierarchical regression was conducted using SPSS Statistics 27 to test the proposed 
hypotheses. The independent variables, moderators, and dependent variables were averaged to generate composite scores. 
Before constructing interaction terms, the independent variables were mean-centered to reduce multicollinearity. The 
interaction terms were created by multiplying each mean-centered independent variable by the mean-centered environ
mental concern. Predictors were entered in theoretically specified blocks reflecting their presumed causal ordering. Block 
1 included demographic control variables (gender, age, education, city, and income). Block 2 added the five antecedents: 
attitude, subjective norms, perceived behavioral control, peer imitation, and endorsement influence. Block 3 added the 
moderator, environmental concern, to test whether the interaction terms explained additional variance beyond the 
moderator itself. Block 4 included five interaction terms. LCI was included as the dependent variable. Variance inflation 
factors were examined to assess multicollinearity.

Results
Measurement Model
To address the research hypotheses, confirmatory factor analysis was conducted first using AMOS 29. The measurement model 
showed acceptable model fit (χ2/df = 2.35, RMSEA = 0.064, IFI = 0.932, TLI = 0.914, CFI = 0.931, and SRMR = 0.0468).

The results presented in Table 2 show that standardized factor loadings ranged from 0.615 to 0.907 and were all 
statistically significant. Cronbach’s alpha values and CR value all exceeded the recommended threshold of 0.70. Most 
AVE values were above 0.50. Although the AVE for environmental concern was slightly below 0.50, its composite 

Table 2 Result of Reliability Test

Construct Item Standardized Loading Cronbach’s Alpha CR AVE

ATT ATT1 0.766 0.799 0.80 0.57

ATT2 0.739
ATT3 0.762

SN SN1 0.904 0.886 0.89 0.73

SN2 0.907
SN3 0.742

PBC PBC1 0.712 0.754 0.77 0.63

PBC2 0.866
PI PI1 0.845 0.838 0.84 0.63

PI2 0.784

PI3 0.751
EI EI1 0.793 0.794 0.80 0.57

EI2 0.731
EI3 0.736

EC EC1 0.615 0.732 0.73 0.48

EC2 0.739
EC3 0.714

LCI LCI1 0.691 0.791 0.83 0.54

LCI2 0.801
LCI3 0.726

LCI4 0.617
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reliability exceeded 0.70, and all factor loadings were significant, which was considered acceptable.35 Hence, adequate 
reliability and convergent validity are demonstrated by the overall measurement model of the study.

As shown in Table 3, the HTMT values ranged from 0.243 to 0.740, all below the conservative threshold of 0.85,36 

indicating satisfactory discriminant validity. This result suggests adequate discriminant validity, further confirming the 
distinctiveness of the latent constructs.

Hypothesis Testing
The full regression model predicting low-carbon consumption intention explained 40.7% of the variance (see Table 4). 
All VIF values were below 2.5, indicating that multicollinearity was not a serious concern. The demographic controls in 
Block 1 accounted for 0.5% of the variance in low-carbon consumption intention. None of the demographic variables 
were significant predictors.

Regarding the main antecedents, Block 2 explained an additional 32.0% of the variance. The results showed that 
attitude (β = 0.169, p < 0.01) was positively associated with low-carbon consumption intention. This supports H1 and 
indicates that individuals with more favorable attitudes reported stronger low-carbon consumption. Subjective norms (β = 
−0.007, p = 0.879) and perceived behavioral control (β = 0.104, p = 0.059) were not significantly associated with low- 
carbon consumption intention; therefore, H2 and H3 were not supported. Peer imitation (β = 0.226, p < 0.01) was 

Table 3 Discriminant Validity Assessment Using HTMT

Construct ATT SN PBC PI EI EC LCI

ATT —

SN 0.270 —

PBC 0.414 0.304 —
PI 0.578 0.384 0.628 —

EI 0.516 0.395 0.693 0.740 —

EC 0.388 0.377 0.457 0.637 0.553 —
LCI 0.525 0.243 0.486 0.650 0.544 0.625 —

Table 4 OLS Hierarchical Regression Analysis Predicting LCI

Model 1 Model 2 Model 3

Block 1: Demographic variables
Gender 0.115* 0.066 0.047

Age −0.082 −0.065 −0.035

Edu −0.005 0.009 −0.015
City 0.077 −0.001 −0.011

Income 0.117 −0.021 −0.017

Incremental R2 0.005

Block 2: Independent factors

ATT 0.164** 0.169***
SN −0.002 −0.007

PBC 0.115* 0.104

PI 0.326*** 0.245***
EI 0.121 0.049

Incremental R2 0.32***

Block 3: Moderator

EC 0.197***

Incremental R2 0.042***

(Continued)
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positively correlated with low-carbon consumption intention, supporting H4. This suggests that individuals who were 
more influenced by peers’ low-carbon practices tended to have stronger low-carbon consumption intention. However, 
Endorsement (β = 0.169, p = 0.428) influence was not significant and did not support H5.

Next, the moderator in Block 3 explained an additional 4.2% of the variance. The result showed that the environ
mental concern (β = 0.197, p < 0.001) was positively associated with low-carbon consumption intention, indicating that 
individuals with greater environmental concern tended to report stronger low-carbon consumption intention.

Finally, Block 4 tested the moderating effects of environmental concern. All five interaction terms were negative and 
significant. Specifically, attitude * EC (β = −0.145, p < 0.001), subjective norms * EC (β = −0.196, p < 0.001), perceived 
behavioral control * EC (β = −0.157, p < 0.001), peer imitation * EC (β = −0.218, p < 0.001), and endorsement influence 
* EC (β = −0.165, p < 0.001) were all negatively associated with low-carbon consumption intention, thus supporting H6- 
10. The interaction block explained an additional 4.0% of the variance in low-carbon consumption intention (p < 0.001).

To further interpret these moderation effects, as shown in Figures 2–6, the positive associations between the 
antecedents and low-carbon consumption intention were generally stronger at low environmental concern and weaker 
at high environmental concern. For subjective norms, perceived behavioral control, and endorsement influence, the high 
environmental concern were nearly flat or slightly negative, suggesting that these predictors had limited marginal 
influence among individuals with higher environmental concern.

Table 4 (Continued). 

Model 1 Model 2 Model 3

Block 4: EC moderating effects

EC * ATT −0.145**
EC * SN −0.196***

EC * PBC −0.157***

EC * PI −0.218***
EC * EI −0.165***

Incremental R2 0.04***

Total Incremental R2 0.407***

Notes: *p < 0.05, **p < 0.01, ***p < 0.001.

Figure 2 Attitude, environmental concern, and low-carbon consumption intention.
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Discussion
This study examined the antecedents of low-carbon consumption intention (LCI) by integrating the Theory of Planned 
Behavior (TPB) with social influence, and further tested whether environmental concern moderates these relationships. 
Overall, the findings indicate that attitude and peer imitation are significant predictors of low-carbon consumption 
intention. In addition, environmental concern shows a consistent negative moderating effect across all proposed 
antecedent–LCI links, suggesting that these antecedents exert stronger effects among individuals with lower environ
mental concern.

Theory of Planned Behavior
First, attitude was positively associated with LCI, indicating that individuals who evaluate low-carbon consumption more 
favorably tend to report stronger intention. Some previous studies have also shown similar findings, where attitude 
significantly predicts green consumption, energy-saving, and energy-efficient product purchase intentions.37,38 This 
consistency suggests that low-carbon consumption intention is partly shaped by individuals’ evaluative beliefs about 
whether such consumption is worthwhile, beneficial, and desirable.

Figure 3 Subjective norms, environmental concern, and low-carbon consumption intention.

Figure 4 Perceived behavioral control, environmental concern, and low-carbon consumption intention.
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In contrast, subjective norms were not significantly associated with LCI. This differs from some previous studies that 
found subjective norms to be significant predictors of pro-environmental or energy-saving behaviors.39 One possible 
explanation is that low-carbon consumption may not yet be perceived as a strong or salient expectation from important 
others. According to the Focus Theory of Normative Conduct, norms are more likely to guide behavior when they are 
salient in a given context.40 If low-carbon consumption is viewed as personally desirable but not clearly expected by 
close social referents, the effect of subjective norms may be weakened.

Similarly, perceived behavioral control (PBC) did not significantly predict LCI. This differs from prior studies in which 
PBC significantly predicted green hotel visit intention or purchase intention for energy-efficient appliances.37,38 One 
possible explanation is that low-carbon consumption may involve practical constraints that individuals perceive as 
relatively stable, such as cost, product availability, convenience, and infrastructure.41 These constraints may reduce the 
extent to which individual differences in perceived control translate into intention. In addition, after environmental concern 
was considered, intention formation may have been driven more by value-based concern than by perceived feasibility.42

Figure 5 Peer imitation, environmental concern, and low-carbon consumption intention.

Figure 6 Endorsement influence, environmental concern, and low-carbon consumption intention.
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Social Influence
Among the social influence variables, peer imitation significantly and positively predicted LCI, indicating that indivi
duals’ intentions are meaningfully shaped by peers’ behavior. It is consistent with social norm research showing that 
visible behaviors of others can shape pro-environmental decisions, especially when individuals use others’ actions as 
behavioral cues.43,44 Thus, the finding reinforces the view that low-carbon consumption is not only an individual 
preference but also a socially embedded practice.

By contrast, endorsement influence was not significantly associated with LCI. This differs from some prior studies 
showing that celebrity or endorser-based communication can promote green purchase intention or enhance the effec
tiveness of environmental advertising.45,46 One possible explanation is that endorsement effects depend strongly on 
perceived source credibility. Source credibility theory suggests that endorsers are persuasive when they are perceived as 
trustworthy, expert, and attractive.47 If consumers perceive endorsements as commercially motivated or not closely 
connected to low-carbon lifestyles, the persuasive effect may be weakened.

Moderating Role of Environmental Concern
A central contribution of this study is the consistent negative moderation by environmental concern across all ante
cedents. The interaction results indicate that the positive relationships between attitude, subjective norms, PBC, peer 
imitation, endorsement influence, and low-carbon consumption intention are weaker among individuals with higher 
environmental concern. One interpretation is grounded in internalized values and diminishing marginal effects. When 
environmental concern is high, pro-environmental intention may already be strongly anchored in stable, internal 
motivations. In such cases, additional antecedents—whether psychological evaluations (attitude), perceived social 
expectations (subjective norms), feasibility perceptions (PBC), or social cues (peer imitation and endorsement influ
ence)—provide relatively limited incremental explanatory power. As a result, the same antecedents play a more 
influential role for individuals with lower environmental concern.

The findings suggest that promoting low-carbon consumption intention may be relevant to environmental risk 
management. By encouraging individuals to reduce carbon-intensive consumption, such efforts may help manage 
climate-related environmental risks and may indirectly reduce secondary risks, including pollution-related exposure 
risks and climate-sensitive public health burdens. Therefore, communication strategies should focus on strengthening 
favorable attitudes and making peer low-carbon practices more visible, especially among individuals with lower 
environmental concern.

Theoretical Contributions
This study makes two primary theoretical contributions. First, by combining TPB with social influence constructs, the study 
offers a more comprehensive framework for explaining low-carbon consumption intention. While TPB captures key cognitive 
antecedents (attitude, subjective norms, and PBC), incorporating peer-based and endorsement-based influences extends 
explanatory reach and better reflects the socially situated nature of consumption-related intentions. Second, the study 
highlights environmental concern as a theoretically meaningful boundary condition. Rather than operating only as an additive 
predictor, environmental concern systematically changes the strength of multiple antecedent–intention relationships. This 
shifts the focus from isolated main effects to a moderated perspective on intention formation, which helps clarify when and for 
whom common predictors of low-carbon consumption intention are most influential.

Practical Implications
The findings suggest two actionable implications for practitioners promoting low-carbon consumption. First, commu
nication strategies should be segmented by environmental concern. For individuals with high environmental concern, 
interventions may be more effective when they reinforce identity and values and recognize ongoing efforts, rather than 
relying on stronger persuasion, normative pressure, or endorsements. For individuals with low to moderate environmental 
concern, campaigns should emphasize the most influential levers identified here—particularly attitude-shaping messages 
and socially salient cues.
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Second, the strong effect of peer imitation indicates that making low-carbon consumption visible and socially normal 
can be especially effective. Community-based programs, social media testimonials, and platform features that display 
collective environmental impact can strengthen social proof and encourage adoption by signaling that low-carbon 
consumption is common and increasing among peers.

Limitations and Future Research
This study has three limitations that offer directions for future research. First, the data were collected only in mainland 
China, which may limit generalizability across cultural and economic contexts. In particular, consumers in developing 
contexts may prioritize economic considerations when interpreting low-carbon consumption, whereas consumers in 
developed economies may be more influenced by cultural norms or pro-environmental values. Replications across 
countries and regions would strengthen external validity.

Second, although the questionnaire provided a brief explanation of low-carbon consumption before respondents 
answered the survey, this study did not directly measure respondents’ knowledge of low-carbon. Such knowledge may be 
important because individuals’ attitudes, knowledge, and consumption intentions may depend in part on how well they 
understand what low-carbon consumption entails and how their daily consumption choices contribute to carbon emis
sions. Future research should include low-carbon or carbon-footprint knowledge as an independent construct, control 
variable, or moderator.

Third, the study did not directly test mechanisms behind EC moderation and did not include factors such as personal 
norms, policy incentives, product attributes, or situational constraints. Future studies could more explicitly measure and 
examine candidate mechanisms (eg, moral obligation, moral licensing, eco-anxiety, or perceived inevitability of constraints) to 
adjudicate among competing explanations. Additional factors—such as personal norms, policy incentives, product attributes, 
or situational constraints—may further shape low-carbon consumption intention and could interact with both TPB and social 
influence variables. Extending the model to include these variables would provide a more complete understanding of low- 
carbon consumption intention.

Fourth, this study examined low-carbon consumption intention rather than actual behavioral change or downstream 
risk outcomes. Therefore, although low-carbon consumption intention may represent an upstream behavioral entry point 
for environmental risk management, the study did not directly test whether such intention leads to further reduction of 
secondary environmental or health-related risks. Future research could use longitudinal or experimental designs to 
examine these downstream pathways more directly.

Conclusion
This study examined low-carbon consumption intention by integrating the Theory of Planned Behavior, social influence, 
and environmental concern. The findings show that attitude and peer imitation were significantly associated with low- 
carbon consumption intention. Environmental concern also significantly weakened the effects of the psychological and 
social factors. These findings confirm that low-carbon consumption is a socially embedded and environmentally relevant 
behavioral intention. It can serve as an upstream behavioral entry point for environmental risk management. Future 
studies should replicate this study in wider contexts and further examine whether low-carbon consumption intention 
translates into actual low-carbon behavior.

Ethics Approval and Consent to Participate
Ethical approval for this study was obtained from the Institutional Review Board of China Agricultural University 
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anonymous, and participants could withdraw at any time without penalty.
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