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Abstract 

Battery leasing is emerging as a viable strategy to reduce upfront electric vehicle (EV) costs, improve battery 
lifecycle management, and accelerate EV adoption. This study investigates the factors influencing consumers’ 
intention to adopt battery leasing schemes using Structural Equation Modelling (SEM). Primary data were 
collected for the SEM analysis that perceived usefulness and cost-benefit perception significantly influence 
adoption intention, while environmental concern and subjective norms exert indirect effects through attitude 
formation. The findings underscore the importance of designing battery leasing offerings that communicate 
economic and environmental value to enhance user acceptance. This study provides theoretical insights into EV 
battery business models and practical implications for policymakers and firms aiming to foster sustainable 
mobility transitions. 

Keywords 
Modelling, Battery Leasing Adoption, Indian Market. 

1. Introduction
Battery leasing is emerging as a popular business model in the EV and energy storage sectors, enabling users to 
pay recurring fees instead of purchasing batteries outright. This reduces upfront costs, provides access to the latest 
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battery technologies, and extends battery lifespan through better maintenance. Leasing firms manage battery 
upkeep, repairs, and replacements, easing customer responsibilities. For EV owners, this means lower initial 
expenses and simplified maintenance, while fleet managers benefit from predictable costs and reduced downtime. 
Additionally, battery leasing promotes environmental sustainability by encouraging EV adoption and enabling 
efficient recycling and disposal. 
\ 
(Puviarasu et al., 2025) focuses on the battery sector’s pivotal role in renewable energy and electric mobility, 
considering its complex supply chains, evolving markets, and stringent performance demands. The sector faces 
significant environmental impacts from manufacturing and disposal, requiring lifecycle assessments and carbon 
accounting. Dependence on critical raw materials like lithium, cobalt, and nickel introduces challenges due to 
limited availability, geopolitical risks, and ethical mining concerns. Therefore, sustainable sourcing, along with 
technologies such as block chain and IoT, is essential to meet ESG standards. This study aims to develop a 
performance measurement framework that integrates operational efficiency, sustainability, resilience, and 
innovation for the battery supply chain. (Shi & Hu, 2022) says Chinese EV startup NIO addresses battery costs 
and charging challenges through its battery-swapping design and Battery-as-a-Service (BaaS) model. NIO’s cars 
use swappable batteries that can be exchanged in under three minutes at a growing network of swap stations—
700 in China by 2021, targeting 4,000 worldwide by 2025. This allows customers to buy an EV without a battery, 
cutting upfront costs by USD 11,000–20,000, and lease batteries for a monthly fee. Users can recharge or swap 
batteries as quickly as refueling a petrol car, easing range anxiety. Unlike earlier ventures like Better Place, NIO 
is the first EV maker to fully own and operate its swapping network, delivering over 167,000 vehicles by 2021. 
Similarly, in Taiwan, Gogoro runs a successful battery-swapping network for electric scooters, serving 400,000+ 
users. 
 
At E-Waste World, the emphasis transitioned from mere compliance to leveraging sustainability as a strategic 
benefit. Bloom ESG emphasized carbon insets as crucial for profitability, as ITAD leaders transform traceable 
processing data and environmental impact certifications into procurement and revenue advantages. Battery 
recycling initiatives, anticipated Europe's battery waste by 2050, outlining lithium recovery prospects and 
enhancements to the Urban Mine Platform, in addition to talks on EU battery regulations and the Digital Battery 
Passport. The Metal & Critical Raw Material Recycling track focused on securing secondary supply chains, 
enhancing urban mining processes, and achieving closed-loop recovery for key materials such as copper and rare 
earths, showcasing technologies that guarantee both purity and profitability in light of geopolitical risks 
concerning raw materials.(Waste Advantage, Waste, Recycling, Sustainability, 2025). 
 
2. Literature Review 
This study explores the application of Structural Equation Modelling (SEM) to analyses battery leasing criteria 
by incorporating multiple influencing variables within the model framework. Specifically, it examines how 
different factors such as normative beliefs, perceived behavioral control, environmental knowledge, battery 
leasing desirability, attitudes, and behavioral intentions interact with and impact each other according to the 
proposed hypotheses. By integrating these variables, the SEM analysis helps to identify the direct, indirect, and 
mediating effects among constructs, providing a comprehensive understanding of consumer adoption behavior 
towards battery leasing. Furthermore, this approach offers insights into the complex interrelationships within the 
battery leasing ecosystem, enabling researchers and policymakers to identify the most critical drivers and barriers 
for effective strategy development and technological implementation in the electric vehicle sector. 
 
(Maybury et al., 2022) elaborates that the transition to electric vehicles (EVs) is a complicated technological 
and social development that calls for adjustments to more than just the cars themselves. Existing maintenance 
and infrastructure systems favour vehicles that run on fossil fuels, which presents difficulties for EV owners. 
Significant obstacles still exist, like as range anxiety brought on by a shorter driving range and charging time 
than ICE vehicles. Adopting EVs is both a technological and socio-technical problem as it incorporates not 
just new technology but also modifications to infrastructure.  
 
The adoption of EVs depends on a complex ecosystem involving economic, policy, technological, and 
environmental factors. Recent reviews highlight that, alongside cost, driving range, and charging infrastructure, 
psychological and social factors such as subjective norms and perceived behavioral control also significantly 
influence consumer adoption decisions. This paper updates previous reviews by assessing how these factors, 
evolving technologies, and changing policies shape individual choices towards EV adoption. (Gerber Machado et 
al., 2023). 
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2.1 Hypothesis: 
H1: Normative belief to Attitude 
The understood local mobility culture indirectly affects individuals’ daily transportation decisions by shaping their 
descriptive normative beliefs—specifically, their views on which transport modes are commonly utilized by 
others. These beliefs influence how local mobility culture impacts personal attitudes and actions regarding the use 
of cars, bikes, public transit, or walking for daily journeys. (Bamberg et al., 2020),  
 
Our study results that Normative belief has a significant negative effect on attitude, indicating that stronger 
perceived social expectations are associated with a less favorable attitude towards battery leasing in this context. 
 
H2: Normative belief to Subjective Norm 
The extended SEM model showed that while perceived behavioral control and access to resources significantly 
influence behavior, normative beliefs still have an independent and significant effect on subjective norms and 
behavioral intentions. This means that even when people feel capable and have the necessary resources, their 
perception of what others do or expect remains an important factor shaping their behavior. (Bamberg et al., 2020) 
Normative belief has a significant positive effect on subjective norm, meaning that stronger perceived social 
expectations increase the individual’s perception of social pressure to adopt battery leasing. 
 
H3: Normative belief to Perceived behavioral control 
.(Ru et al., 2018a) studies show that normative beliefs (both injunctive and descriptive norms) generally exert 
extrinsic social pressure, influencing behavior. However, perceived behavioral control (PBC) can moderate this 
relationship. In some cases, higher PBC weakens the effect of normative beliefs on intentions, while in others, it 
strengthens it. This indicates that the interaction between normative beliefs and PBC significantly affects 
behavioral intentions, such as energy-saving or EV adoption, and their influence can vary depending on context 
and perceived obstacles or costs. 
 
Normative belief has a significant positive effect on perceived behavioural control in our study, indicating that 
stronger social pressures or expectations enhance individuals’ confidence and perceived ability to engage in the 
behaviour. 
 
H4: Knowledge to Attitude  
(Preuß & Scherrer, n.d.) Studies across disciplines show that increasing knowledge through information transfer 
raises problem awareness, which in turn leads to more positive attitudes towards sustainable behaviors. For 
example, in diffusion of innovation theory, gaining knowledge is the first step, which then shapes attitudes before 
influencing adoption decisions.  
 
In this model, knowledge shows a negative effect on attitude, meaning that as individuals gain more knowledge 
about battery leasing, their attitudes become less favorable. This could happen because increased knowledge often 
exposes both benefits and potential drawbacks or complexities. For example, people may learn about hidden costs, 
contractual limitations, battery performance uncertainties, or disposal and recycling issues involved in leasing. As 
their understanding deepens, they may become more cautious or critical rather than purely positive. 
 
H5: Knowledge to Subjective Norm 
(Muhammad naufal atiyah & Fiska Kusumawati, 2023) study shows that increased environmental knowledge 
shapes consumers’ subjective norms by creating a perception that society expects environmentally responsible 
choices, such as purchasing hybrid cars. However, despite higher awareness and perceived social pressure, hybrid 
car purchases remain relatively low, partly due to stronger government incentives promoting battery electric 
vehicles instead. 
In our study Knowledge has a negative effect on attitude, suggesting that as individuals’ knowledge increases, 
their attitude towards the behavior or object becomes less favorable. 
 
H6: Knowledge to Perceived behavioral control 
(Choo et al., 2024) highlights that increasing environmental knowledge enhances perceived benefits and supports 
EV adoption. For policymakers, this means designing awareness campaigns and educational programs that 
improve public understanding of EV cost advantages, environmental impact, and battery longevity, thereby 
strengthening perceived behavioral control. Improved knowledge empowers individuals to feel more capable and 
confident in adopting EVs. Similarly, advocacy organizations can use targeted education, community engagement, 
and media strategies to build knowledge and reduce perceived barriers, enhancing people’s sense of control over 
adopting sustainable transportation choices. 
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In our model, knowledge has a negative impact on perceived behavioral control. This means that as individuals 
gain more knowledge about battery leasing, they feel less confident or perceive it as more difficult to adopt. 
 
H7: Knowledge to Behavioral Intention 
Knowledge about BEV maintenance does not directly influence purchase intention but has significant indirect 
effects, shaping other factors like attitudes or perceptions that ultimately drive intention. Thus, while knowledge 
alone may not directly motivate adoption, it plays a supporting role in influencing behavioral intention through 
other psychological pathways. (Pradeep et al., 2021) 
 
In this model, knowledge has a negative impact on behavioral intention towards battery leasing. This suggests 
that as individuals become more informed about battery leasing – including its technicalities, costs, operational 
requirements, and possible limitations – they may develop greater caution, doubts, or perceived risks, reducing 
their intention to adopt it. 
 
H8: Environmental Concern to Behavioral Intention 
Environmental knowledge has a good effect on consumers’ purchase intentions. Specifically, individuals who 
possess higher levels of knowledge about environmental issues are more likely to intend to purchase 
environmentally friendly products. This suggests that when people are well-informed about environmental 
impacts and sustainability benefits, they develop stronger intentions to make eco-conscious purchasing decisions. 
These findings are consistent with previous research, which has also demonstrated that greater environmental 
awareness leads to higher purchase intentions for green products, such as hybrid cars. Overall, enhancing 
consumer knowledge about environmental issues can be an effective strategy to promote sustainable purchasing 
behavior across various product categories. (Muhammad naufal atiyah & Fiska Kusumawati, 2023). 
 
In our study, environmental concern has a negative impact on behavioral intention towards battery leasing. This 
counterintuitive result suggests that individuals who are highly concerned about the environment may not 
necessarily view battery leasing as an environmentally effective solution.  
H9: Environmental Concern to Attitude  
The study assessed environmental knowledge and attitudes, finding that respondents generally had moderate to 
high knowledge about vehicle-related environmental impacts. Most also expressed strong pro-environment 
attitudes, supporting stricter environmental laws even at economic costs and recognizing the need for lifestyle 
changes to address environmental issues. Overall, these results suggest that higher environmental concern, 
reflected in both knowledge and awareness, is linked to more positive attitudes towards environmental protection 
and sustainable behaviors. (Flamm, 2009)  
 
The results show that environmental concern has a significant positive impact on attitude towards battery leasing, 
indicating that individuals who care more about environmental issues develop favorable views about adopting 
such sustainable solutions. They perceive battery leasing as an environmentally responsible choice that aligns 
with their values and contributes to emission reduction and resource efficiency, thereby strengthening their 
positive attitude towards its adoption. 
 
H10: Environmental Concern to Subjective Norm 
The Value-Belief-Norm (VBN) theory explains that environmental concern, shaped by altruistic (ALTV) and 
biosphere (BIOV) values, creates a personal moral obligation to act pro-environmentally. This moral obligation 
influences individuals’ perceived social expectations (subjective norms), as people feel that taking 
environmentally friendly actions aligns with what is socially and morally expected of them. In the context of EV 
adoption, these environmental concerns and values can strengthen subjective norms, encouraging behavior aligned 
with environmental protection (Lee et al., 2023). 
 
Here the findings indicate that environmental concern has a positive impact on subjective norm, suggesting that 
individuals with higher environmental concern perceive stronger social pressure or expectations from important 
others (such as family, peers, or society) to engage in environmentally friendly behaviors like battery leasing or 
EV adoption. Their concern for the environment aligns with societal values, making them feel that adopting such 
practices is socially supported and encouraged. 
 
H11: Environmental Concern to Perceived Behavioral Control 
(Muhammad naufal atiyah & Fiska Kusumawati, 2023), study revealed that both perceived behavioral control and 
environmental knowledge significantly influence consumers’ purchase intentions for hybrid cars. When 
individuals feel confident in their ability to buy and use hybrid vehicles and perceive they have the necessary 
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opportunities and resources (behavioral control), their intention to purchase increases. Additionally, consumers 
with higher environmental knowledge – understanding the importance of eco-friendly choices and environmental 
impacts – are more motivated to choose hybrid cars to support environmental protection. 
 
The results show that environmental concern has a negative impact on perceived behavioral control, indicating 
that although individuals care about environmental issues, they may feel less confident in their ability to act on 
these concerns. This could be because they perceive barriers such as high costs, limited infrastructure, or lack of 
support, which reduce their sense of control over adopting environmentally friendly behaviors like battery leasing 
or EV usage despite their strong environmental intentions. 
 
H12: Normative belief to Battery Leasing Desirability 
(Nayum & Thøgersen, 2022) study suggests that strong normative beliefs enhance the desirability of battery 
leasing, as social approval and expectations make people view it more positively. However, it also notes that while 
incentives can encourage adoption, maintaining some personal effort or responsibility is important to strengthen 
moral commitment and sustain pro-environmental behavior without triggering compensatory beliefs that reduce 
other sustainable actions. 
 
Normative belief has a significant positive effect on battery leasing desirability, indicating that when individuals 
perceive social approval or expectations for battery leasing, their desire to adopt it increases. 
 
H13: Battery Leasing Desirability to Attitude 
(Beck et al., 2017) research shows that the desirability of battery leasing strongly influences consumer attitudes 
towards electric vehicles. When people perceive battery leasing as convenient and cost-effective, their attitude 
towards adopting such vehicles becomes more positive. This is because the idea of leasing reduces concerns about 
battery costs and replacement, making electric vehicles appear more attractive and practical for everyday use. 
 
Battery leasing desirability has a significant positive effect on attitude, meaning that higher perceived desirability 
of battery leasing leads to more favorable attitudes towards it. 
 
H14: Battery Leasing Desirability to Behavioral Intention 
 (Srivastava et al., 2023) research examined how battery leasing desirability influences consumers’ behavioral 
intentions towards electric vehicles. The study proposed a conceptual model integrating psychological and 
behavioral theories to understand consumers' intentions to adopt battery leasing. Analysis of survey data from 395 
respondents revealed that when consumers find battery leasing desirable—due to factors like reduced upfront 
costs, convenience, and future benefits—their intention to adopt this option increases significantly. The 
desirability of battery leasing was positively associated with personal norms and subjective norms, which in turn 
strengthened behavioral intentions. Overall, the findings indicate that greater perceived desirability of battery 
leasing leads to a higher intention to choose this option, offering valuable insights for policymakers and companies 
aiming to promote battery leasing schemes effectively. 
 
This result shows that battery leasing desirability has a strong and significant positive impact on behavioral 
intention. This indicates that when individuals perceive battery leasing as attractive, beneficial, and desirable, they 
are much more likely to form intentions to adopt it. In other words, the more desirable people find battery leasing, 
the stronger their intention to choose this option in the future. 
 
H15: Perceived risk to Behavioral Intention 
Perceived risks, such as concerns about charging infrastructure, battery life, and maintenance, significantly reduce 
consumers’ intentions to adopt electric vehicles. When people see EVs as risky, their willingness to purchase or 
use them declines despite the environmental or economic benefits. (Choo et al., 2024) 
 
The findings indicate that perceived risk has a negative impact on behavioral intention. This means that when 
individuals perceive higher risks associated with battery leasing—such as concerns about reliability, safety, or 
financial uncertainties—their intention to adopt battery leasing decreases. In simple terms, greater perceived risks 
act as barriers, reducing people’s willingness to opt for battery leasing. 
 
H16: Perceived usefulness to Behavioral Intention 
Perceived usefulness strongly influences people’s intentions to adopt autonomous vehicles (AVs). Individuals 
who see AVs as beneficial, especially younger, well-educated males and those with EVs, solar panels, or access 
to charging infrastructure, show higher adoption intentions. This highlights that perceiving AVs as useful is a key 
driver of their acceptance and future use. (Xiao & Goulias, 2022) 
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Perceived usefulness has a strong positive impact on behavioral intention. This implies that when individuals 
believe that battery leasing is beneficial, convenient, and enhances their experience or utility, their intention to 
adopt it increases significantly. In other words, the more useful people perceive battery leasing to be, the more 
likely they are to choose and support it. 
 
H17: Normative belief to Behavioral Intention 
This study found that normative beliefs significantly influence consumers’ intentions to adopt battery leasing. 
While perceived behavioral control is the strongest predictor, social norms play a crucial role, especially for those 
with lower confidence in adopting battery leasing. Strengthening normative beliefs can therefore enhance 
behavioral intentions towards battery leasing adoption. (Lee et al., 2023; Ru et al., 2018b) 
 
The results indicate that normative belief has a positive impact on behavioral intention, meaning that when 
individuals perceive strong social expectations or approval towards battery leasing, their intention to adopt it 
increases. In simple terms, if people believe that important others support battery leasing, they are more likely to 
choose this option themselves. 
 
3. Methodology 
In this study, data were gathered using a comprehensive questionnaire administered via both online platforms and 
offline paper-based surveys to ensure broad and diverse participant coverage. The questionnaire included 26 items 
capturing socio-demographic information such as age, gender, income, vehicle ownership, and other personal and 
household attributes to build a detailed participant profile. Additionally, it contained 46 items specifically 
targeting battery leasing, designed to measure key constructs including behavioral intention, attitude, perceived 
behavioral control, subjective norms, normative beliefs, perceived usefulness, and perceived risk associated with 
battery leasing adoption. All the questions were MCQ type and except the socio-demographic information section 
the option of the questions were based on Likert scale. To ensure the effectiveness of the instrument, a pilot study 
was conducted with 171 respondents. This preliminary testing assessed the clarity, reliability, and construct 
validity of the questions. Based on pilot feedback, revisions were made to eliminate ambiguous wording, remove 
redundancies, and improve structural coherence. Items were refined for better understanding, and their sequencing 
was adjusted for logical flow, ensuring alignment with the study’s objectives. These enhancements strengthened 
the questionnaire’s quality, reliability, and validity, making it fit for rigorous empirical analysis in this research. 
 
4. Results and Discussion 
In this model, the degrees of freedom (which show how flexible the model is) were calculated by taking the total 
number of unique pieces of information in the data (2080) and subtracting the number of parameters the model 
(Figure 1) estimates (131). This gave 1949 degrees of freedom. The chi-square test statistic was 3197.656 with 
1949 degrees of freedom. Because the estimation process reached its minimum value, it means the model ran and 
converged properly. The chi-square value itself tells us how different the model’s predicted relationships are from 
what was actually observed in the data, and is used to judge how well the model fits the data overall  (Table 1). 
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Figure 1. Diagram of Battery leasing 

 
Table 1. Result Table 

 
Model RMR GFI AGFI PGFI NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 CFI 

Default model .169 .654 .631 .613 .647 .635 .824 .817 .823 
 
In the default model, the Root Mean Square Residual (RMR) value of 0.169 indicates a moderate average 
discrepancy between the observed covariance and the model-predicted covariance. Ideally, RMR should be as 
low as possible (closer to 0), so while 0.169 is not excellent, it suggests that the residual differences are within a 
tolerable range. The Goodness of Fit Index (GFI) is 0.654, meaning that the model accounts for approximately 
65.4% of the observed variance and covariance in the data, reflecting a moderate fit. The Adjusted Goodness of 
Fit Index (AGFI) is 0.631, which adjusts the GFI for the number of estimated parameters relative to the degrees 
of freedom; this slightly lower value indicates that the model fit remains moderate even after penalizing for model 
complexity. 
 
The Parsimony Goodness of Fit Index (PGFI) is 0.613, which assesses the model’s fit relative to its complexity, 
rewarding simpler models. Values above 0.5 are often considered indicative of acceptable parsimony, so 0.613 
suggests your model achieves a reasonable balance between fit and simplicity. In contrast, the independence (null) 
model, which assumes no correlations or paths between the variables, shows a very poor fit, with a high RMR of 
0.461, indicating large average residual differences. Its GFI (0.130), AGFI (0.103), and PGFI (0.126) are all 
extremely low, showing it explains only about 13% of the observed variances and covariance without adjusting 
for complexity, and even less when adjusted. 
 
The reported fit indices indicate that your model has a moderate fit. Specifically, NFI (0.647) and RFI (0.635) are 
below the commonly accepted threshold of 0.90, suggesting limited improvement over the null model, while IFI 
(0.824), TLI (0.817), and CFI (0.823) are closer to acceptable fit levels but still fall short of the ideal >0.90 
benchmark. Overall, these values suggest that while your model is substantially better than the baseline model, it 
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does not demonstrate a strong fit, implying that further model refinement may be needed to achieve a robust 
representation of your data (Table 2 and Table 3).  

Table 2. Estimate Table 
 

      Estimate P 
BATTERY_LEASING_DESIRABILITY <--- NORMATIVE_BELIEF 0.085 0.198 
ATTITUDE <--- BATTERY_LEASING_DESIRABILITY 0.654 0.009 
ATTITUDE <--- NORMATIVE_BELIEF -0.012 0.964 
SUBJECTIVE_NORM <--- NORMATIVE_BELIEF 0.694 <0.001 
PERCEIVED_BEHAVIORAL_CONTROL <--- NORMATIVE_BELIEF 0.718 <0.001 
ATTITUDE <--- ENVIRONMENTAL_CONCERN 0.23 0.039 
SUBJECTIVE_NORM <--- ENVIRONMENTAL_CONCERN 0.098 0.144 
PERCEIVED_BEHAVIORAL_CONTROL <--- ENVIRONMENTAL_CONCERN -0.325 0.001 
ATTITUDE <--- KNOWLEDGE -0.783 0.001 
SUBJECTIVE_NORM <--- KNOWLEDGE -0.9 <0.001 
PERCEIVED_BEHAVIORAL_CONTROL <--- KNOWLEDGE -0.501 0.02 
BEHAVIORAL_INTENTION <--- PERCEIVED_BEHAVIORAL_CONTROL -0.04 0.492 
BEHAVIORAL_INTENTION <--- SUBJECTIVE_NORM 0.198 0.073 
BEHAVIORAL_INTENTION <--- ATTITUDE 0.016 0.784 
BEHAVIORAL_INTENTION <--- BATTERY_LEASING_DESIRABILITY 0.699 <0.001 
BEHAVIORAL_INTENTION <--- ENVIRONMENTAL_CONCERN -0.005 0.943 
BEHAVIORAL_INTENTION <--- PERCEIVED_RISK -0.081 0.144 
BEHAVIORAL_INTENTION <--- KNOWLEDGE -3.632 0.505 
BEHAVIORAL_INTENTION <--- PERCEIVED_USEFULNESS 2.773 0.609 
BEHAVIORAL_INTENTION <--- NORMATIVE_BELIEF 0.241 0.23 

 
The results indicate several positive relationships among the constructs studied. Normative belief has a strong and 
significant positive effect on both subjective norm (0.694, <0.001) and perceived behavioural control (0.718, 
<0.001), suggesting that social expectations influence individuals’ perceived ease of adopting battery leasing. 
Battery leasing desirability positively affects attitude significantly (0.654, p=0.009), implying that perceiving 
leasing as desirable enhances favourable attitudes towards it. Environmental concern also shows a moderate 
positive and significant effect on attitude (0.23, p=0.039). Additionally, battery leasing desirability has a strong 
and significant positive influence on behavioural intention (0.699, <0.001), indicating that individuals who find 
battery leasing desirable are more likely to adopt it. Though perceived usefulness shows a high positive estimate 
(2.773), this relationship with behavioural intention is not statistically significant (p=0.609). 
 
Conversely, the analysis reveals notable negative relationships. Knowledge has strong negative and significant 
effects on attitude (-0.783, p=0.001), subjective norm (-0.9, <0.001), and perceived behavioural control (-0.501, 
p=0.02), suggesting that increased knowledge might reduce positive perceptions towards battery leasing, 
potentially due to awareness of its risks or complexities. Environmental concern negatively affects perceived 
behavioural control (-0.325, p=0.001), indicating that higher environmental concern might make individuals feel 
less in control over adopting leasing options. Other negative but non-significant effects include normative belief 
on attitude (-0.012), perceived behavioural control on behavioural intention (-0.04), environmental concern on 
behavioural intention (-0.005), perceived risk on behavioural intention (-0.081), and knowledge on behavioural 
intention (-3.632). These findings collectively highlight both enabling and inhibiting factors shaping battery 
leasing adoption behaviour. 
 

 
 
 
 
 

413



Proceedings of the Fourth Australian International Conference on Industrial Engineering and Operations 
Management, Melbourne, Australia, November 25-27, 2025 

© IEOM Society International 

Table 3. Reliability test 
 
 

  

Cronbach's 
Alpha KMO SFL AVE Composite 

reliability 

ATT1 

0.892797 0.871 

0.841569 

0.583639 0.89339 

ATT2 0.804517 
ATT3 0.750924 
ATT4 0.743197 
ATT5 0.727385 
ATT6 0.707837 
SN1 

0.896 0.871 

0.821483 

0.634936 0.896775 
SN2 0.817231 
SN3 0.802636 
SN4 0.789276 
SN5 0.751529 
PBC1 

0.909 0.868 

0.868586 

0.67052 0.910297 
PBC2 0.855221 
PBC3 0.818548 
PBC4 0.796924 
PBC5 0.749431 
BI1 

0.923 0.889 

0.865548 

0.706657 0.923279 
BI2 0.854247 
BI3 0.845309 
BI4 0.843148 
BI5 0.793048 
BLD1 

0.929 0.879 

0.897718 

0.725989 0.929746 
BLD2 0.863951 
BLD3 0.840169 
BLD4 0.836929 
BLD5 0.819332 
NB1 

0.85 0.788 

0.808707 

0.587916 0.85065 
NB2 0.784866 
NB3 0.751053 
NB4 0.719418 
EC1 

0.904 0.833 

0.910139 

0.706605 0.905535 
EC2 0.862049 
EC3 0.834283 
EC4 0.747602 
PR1 

0.869 0.802 

0.839634 

0.625864 0.869782 
PR2 0.796754 
PR3 0.777386 
PR4 0.74788 
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KNOW1 

0.81 0.706 

0.909434 

0.535663 0.817282 
KNOW2 0.766993 
KNOW3 0.613508 
KNOW4 0.59238 
PU1 

0.886 0.809 

0.860137 

0.661315 0.886301 
PU2 0.825958 
PU3 0.801935 
PU4 0.761655 

 
 
The measurement results show that attitude (ATT) is highly reliable, with a Cronbach’s alpha of 0.893 and strong 
factor loadings between 0.707 and 0.842. It has good convergent validity (AVE = 0.584) and composite reliability 
of 0.893. Subjective norm (SN) also has high reliability (alpha = 0.896) with loadings from 0.752 to 0.821 and 
AVE of 0.635. Perceived behavioral control (PBC) is reliable too, with an alpha of 0.909, factor loadings between 
0.749 and 0.869, and AVE of 0.671. Behavioral intention (BI) shows the highest reliability (alpha = 0.923) with 
factor loadings from 0.793 to 0.866 and AVE of 0.707. Battery leasing desirability (BLD) has strong reliability 
(alpha = 0.929), with high loadings from 0.819 to 0.898 and an AVE of 0.726. Normative belief (NB) has good 
reliability (alpha = 0.85) with loadings from 0.719 to 0.809 and AVE of 0.588. Environmental concern (EC) is 
also reliable (alpha = 0.904), with loadings from 0.748 to 0.910 and AVE of 0.707. Perceived risk (PR) shows 
good reliability (alpha = 0.869) with loadings from 0.748 to 0.840 and AVE of 0.626. Knowledge (KNOW) has 
acceptable reliability (alpha = 0.81) with loadings from 0.592 to 0.909 and AVE of 0.536. Lastly, perceived 
usefulness (PU) is highly reliable (alpha = 0.886) with factor loadings between 0.762 and 0.860 and AVE of 0.661. 
Overall, all these constructs meet the necessary standards for reliability and validity, confirming that the 
measurement model is strong and suitable for SEM analysis. 
 
5. Managerial Implication 
The findings of this study offer several actionable insights for managers and decision-makers in the EV and battery 
leasing sectors. First, the strong influence of normative beliefs on subjective norms and perceived behavioral 
control highlights the importance of leveraging social influence in marketing strategies. Managers can design 
campaigns that emphasize community endorsement, societal benefits, and positive social approval of battery 
leasing to strengthen consumer confidence and perceived ease of adoption. The significant positive impact of 
battery leasing desirability on attitudes and behavioral intentions suggests that firms should focus on 
communicating the practical benefits of leasing, such as reduced upfront costs, maintenance convenience, and 
access to advanced battery technologies. Enhancing the perceived desirability of leasing options can directly 
increase adoption rates. 
 
However, the negative effects of knowledge on attitudes, subjective norms, and perceived behavioral control 
indicate that while awareness is important, it must be carefully managed to avoid highlighting potential risks or 
complexities that could discourage adoption. Managers should ensure that information campaigns emphasize 
solutions, ease of use, and after-sales support rather than technical challenges. 
 
Additionally, the finding that environmental concern improves attitudes but reduces perceived behavioral control 
suggests that while sustainability messaging is effective in creating favorable attitudes, it must be accompanied 
by clear explanations of how leasing options are practical, accessible, and within the consumer’s control. Overall, 
managers should integrate social influence, desirability-focused marketing, and balanced educational approaches 
into their strategies. By doing so, they can create an enabling ecosystem that reduces perceived barriers, 
strengthens positive attitudes, and ultimately drives the successful adoption of battery leasing models in the 
electric vehicle market. 
 
6. Conclusions 
This study applied Structural Equation Modelling to examine the complex factors influencing battery leasing 
adoption in the EV sector. The findings highlight that normative beliefs significantly strengthen subjective norms 
and perceived behavioral control, while battery leasing desirability positively shapes both attitudes and behavioral 
intentions towards adoption. Conversely, greater knowledge surprisingly showed negative effects on attitudes, 
subjective norms, and perceived control, suggesting potential consumer concerns about risks or complexities. 
Although environmental concern positively influenced attitudes, it reduced perceived behavioral control. Overall, 
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the results underscore the critical roles of social influence, perceived desirability, and knowledge perceptions in 
shaping consumer intentions towards battery leasing. These insights can guide policymakers and industry 
stakeholders in designing effective communication, educational programs, and leasing strategies to accelerate 
sustainable EV adoption. 
 
Advantage: (Shi & Hu, 2022) The battery leasing model provides numerous benefits for electric vehicle (EV) 
manufacturers by allowing them to function as service providers instead of just product vendors. This method, 
based on the idea of servitization, enables companies to offer the utilization of a product as a service. Main 
advantages consist of realizing increased profit margins and steady income sources, obtaining competitive 
opportunities and benefits, and improving customer satisfaction and loyalty. Moreover, companies embracing 
service-oriented models frequently observe a rise in firm value, supported by research indicating that higher 
service sales result in enhanced overall valuation. Battery leasing enhances product reliability, as the company 
retains ownership of essential components, motivating them to sustain quality and performance. From both an 
environmental and profitability standpoint, servitization can be a mutually beneficial approach, particularly for 
products where the impacts during use are minimal in comparison to those from production and disposal. In 
summary, battery leasing signifies a sustainable innovation in business models that provides flexibility and 
enduring strategic advantages for EV producers. 
 
Disadvantage: (Tomarken & Waller, 2005) explains Structural Equation Modelling (SEM) presents difficulties 
due to its complexity and ongoing development. Rather than elaborating on each application, the authors 
concentrate on examining the advantages and drawbacks of SEM while emphasizing recent advancements in 
modelling methodologies and software. They observe SEM's increasing popularity because of its strong analytical 
features, adaptability, and ease of use, even for those researchers lacking extensive statistical expertise. Indicators 
of its growth encompass a variety of published papers utilizing SEM, its recognition as the predominant 
multivariate method among psychologists, numerous books and workshops focused on it, and a dedicated journal. 
These elements both indicate and enhance SEM's growing application in research.  
 
7. Future Scope 
Future structural equation modelling (SEM) research can significantly benefit from incorporating environmental 
and social impact outcomes as key endogenous variables within adoption frameworks for battery leasing 
technologies. Specifically, variables such as perceived environmental impact, social reputation gains, and policy 
compliance benefits can provide a multidimensional understanding of adoption decisions. 
 
For instance, perceived environmental impact could measure organisational or consumer beliefs about the extent 
to which battery leasing contributes to reduced carbon emissions, resource circularity, and overall environmental 
sustainability. As sustainability considerations become central to operational strategies, quantifying these 
perceptions within SEM models can highlight their direct and indirect effects on adoption intentions. Similarly, 
social reputation gains refer to the perceived enhancement of an organisation’s public image, corporate social 
responsibility standing, and stakeholder trust when engaging with battery leasing technologies. Integrating this 
construct allows examination of how reputation-building incentives motivate firms or consumers towards battery 
leasing adoption, beyond traditional cost-benefit considerations. Furthermore, policy compliance benefits capture 
the perceived advantages of aligning with government regulations, environmental standards, and potential fiscal 
incentives. Including this as an outcome variable within SEM frameworks can clarify how anticipated regulatory 
alignment and ease of compliance influence behavioural intention and decision-making processes. 
 
By modelling these environmental and social outcomes alongside psychological, technological, and economic 
determinants, future SEM studies can provide a holistic understanding of battery leasing adoption behaviours. 
This integration will not only enrich academic theory development but also equip policymakers, technology 
providers, and corporate decision-makers with actionable insights to design targeted interventions that address 
both sustainability outcomes and user motivations. 
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