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Abstract: In digital transformation, digital finance has emerged as an 
alternative to conventional financial services. Currently, digital financial 
aspects and environmental sustainability are urgent issues receiving research 
attention for environmental mitigation. This empirical research addresses 
digital finance on environmental sustainability through mobile banking app 
usage. It is among the convenient digital financial technologies developed in 
recent years for the benefit of various stakeholders. The current model 
integrated UTAUT2 with perceived security and environmental sustainability. 
The partial least square structural equation modelling was used to test the 
hypothesis and other statistical power. This paper provides sustainable 
perspectives encouraging the Indian tribals to adopt digital technology in 
financial transactions. The findings have several important policy implications 
for developing countries, particularly vulnerable populace and those settled in 
remote areas. This research confirms the positive relations of mobile banking 
app usage on environmental sustainability through a cross-sectional approach. 

Keywords: UTAUT2; northeast tribals; environmental sustainability; mobile 
banking apps; PLS; partial least squares structural equation modelling. 

Reference to this paper should be made as follows: Katini, K. and 
Amalanathan, S. (2022) ‘Can mobile banking apps usage contribute towards 
the environmental sustainability: a mediation analysis’, Int. J. Environment and 
Pollution, Vol. 71, Nos. 1/2, pp.1–24. 

Biographical notes: K. Katini is currently pursuing her PhD at CHRIST 
(Deemed to be University), Bangalore, India. She is a UGC MANF (SRF).  
Her research interest revolves around financial literacy, digital financial 
literacy, digital financial inclusion, behavioural finance, socio-economic 
development and sustainable development. 

 



   

 

   

   
 

   

   

 

   

   2 K. Katini and S. Amalanathan     
 

    
 

   

   
 

   

   

 

   

       
 

S. Amalanathan is the Head of Business and Management School (BBA-
Central Campus) at CHRIST (Deemed to be University). His PhD research was 
on the impact of Micro credits on rural women from the University of Madras, 
Chennai. His research interest centres around microfinance, women 
empowerment and financial inclusion. He is a Fellow of the United Board for 
Christian Higher Education in Asia. 

 

1 Introduction 

Technological development has advanced financial inclusion to digital financial inclusion 
and broadens its scope and applicability. Information and communication technology 
(ICT) is one technical piece of innovative digital equipment, but cannot ignore its 
contribution to the financial sector. ICT ushered in a new wave across industrial sectors, 
notably biotechnology and digital financial services (Shobande and Ogbeifun, 2022). 
Mobile technology is one of the ICT components, with innovative applications offering 
the most significant advantage in various fields (Alvarez-Risco et al., 2021). Recently, 
there have been radical transformations in the financial sectors under the ambit of rapid 
digital technology development in collaboration with ICT products (Cheng et al., 2021). 
According to Semerikova (2020), smartphone payments have become more secure and 
convenient than traditional cards. Smartphones act as mediators to transmit information 
through electronic coding and virtual-based and transform conventional banking into 
digital banking. Su and Moaniba (2017) insist on implementing environmentally friendly 
innovative technology. Technological innovations maximise efficient, clean use of 
resources in the social, environmental, and economic dimensions (Cancino et al., 2018). 
Anthropogenic pressures disrupt the earth’s equilibrium. Therefore, there is much 
evidence to support concerns about environmental issues. 

‘Digital finance is financial services delivered through mobile phones and computer 
networks linked to a reliable payment system’ (Ozili, 2020). It is essential in conducting 
daily activities with many advantages, like easy use, saving time, and reducing costs 
(Gomber et al., 2017). Recently, mobile banking has been gaining prominence in digital 
finance. Mobile banking applications (m-banking apps) are a recent digital technology 
innovation with enormous avenues to improve retail banking operations and customer 
experience (Thusi and Maduku, 2020). Digital finance has become a determining factor 
in achieving economic, social, and environmental sustainability (Klapper et al., 2016). 
The extant literature on digital finance concentrates on economic and social sustainability 
(Pece et al., 2015; Kazancoglu et al., 2021); very few acknowledged environmental 
dimensions of holistic sustainability by adhering to the United Nations framework 
climate change convention to address its resilience (UNFCCC, 2015). However, with 
climate change effects and global warming on the biotics, the environmental approach 
attracts researchers and policymakers’ attention. 

Digital finance provides exponential coverage of formal financial services for the 
elders, students, middle-aged, women and rural inhabitants (Zou et al., 2021). Monitoring 
digital finance’s effects on environmental sustainability in India, with the second-highest 
population, is essential as India represents one of the most pollutant countries. Studying  
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these effects could provide policy recommendations for low-income individuals to avoid 
pollution in the future (Elheddad et al., 2021). Digital finance is only a means to the end, 
not an end. Thus, in this paper, the authors try to analyse the outcome of digital finance 
through m-banking app usage on environmental sustainability among tribals and identify 
the factors influencing m-banking app usage. 

No empirical study has been undertaken to analyse the statistical relationship between 
m-banking apps on environmental sustainability. Most of the past studies undertaken 
examine the consumers’ experience, intention to use and usage but failed to acknowledge 
the beneficial outcome (environmental sustainability). The current research addresses this 
gap and examines the mediating m-banking app usage effects on environmental 
sustainability among the Northeast Indian tribals. The indigenous people in India 
demonstrate assertive sustainable behaviour as their social practices and culture revolve 
around the ecological aspect. 

2 Literature review and hypothesis development 

2.1 Integrated UTAUT2 with perceived security and environmental 
sustainability 

The UTAUT emerged from eight combined models of TRA, TAM, TPB, TAM and TPB 
model, MM, Model of PC utilisation, IDT, and SCT (Bhatiasevi, 2016; Lawson-Body  
et al., 2020). UTAUT adoption has been studied only within the organisation and 
represented certain shortcomings for individuals’ focal behaviour. A revised model of 
UTAUT, which is UTAUT2, was published by Venkatesh et al. (2012) and has become 
one of the theoretical foundations and most cited models for technology among the 
individual users (Schmitz et al., 2022). UTAUT2 was chosen as the underlying 
theoretical model for the present study for its comprehensiveness and high explanatory 
power in predicting technology acceptance (Lawson-Body et al., 2020). Karjaluoto et al. 
(2020) consider UTAUT2 a well-established model concerning mobile technology 
adoption for individual consumers. However, it has certain limitations in explaining the 
emerging m-banking apps usage. Unlike the entertainment-focused technologies of 
mobile games and music, the factors of ‘hedonic motivation, habit and social influence’ 
are virtually meaningless to a mobile-related payment platform (Shin and Lee, 2021; 
Bommer et al., 2022) as mobile payment do not give pleasure, enjoyment and comfort 
(Al-Sabaawi et al., 2021). Gansser and Reich (2021) considered facilitating conditions 
insignificant when performance expectancy and effort expectancy constructs are present. 
Hence, our model omitted hedonic motivation, habit, facilitating needs, and social 
influence constructs as these were insignificant in mobile-related payments (Mohamed 
Merhi et al., 2019). Security is a significant concern given India’s rising mobile-related 
financial transactions. Extant literature has found perceived security as crucial in 
consumers’ willingness to engage in digital financial transactions due to uncertain risks 
and prevalent scams. Merhi et al. (2021) recommended exploring security issues in the 
UTAUT2 model. Therefore, this current research presents an opportunity to apply the 
integrated UTAUT2 to examine m-banking app usage outcomes on environmental 
sustainability. 
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2.2 Mobile banking apps usage 

Cashless transactions have been getting attention in recent years. New payment factors 
enhance consumers’ needs and making cashless payments has become effortless 
(Semerikova, 2020). ‘M-banking apps consist of mobile computing providing customers 
with the support needed to bank irrespective of time and location with the help of a 
mobile handheld device’ (Alavi and Ahuja, 2016). M-banking app is an innovative digital 
financial service delivered through smartphone and software applications (Ho et al., 
2020). The banking sector is extending digital platform-wide to provide its self-service in 
the form of automated teller machines (ATMs), telephone banking, online banking and 
m-banking apps (Mullan et al., 2017; Shankar et al., 2020a, 2020b). Among all mobile 
commerce, m-banking apps are the major platforms (Shankar et al., 2020a, 2020b). The 
m-banking apps are considered a disruptive digital financial service instrument to 
efficiently deliver convenient and customised banking services without location and time 
constraints (Alavi and Ahuja, 2016; Malaquias and Hwang, 2016). It benefits the banks 
and customers (Chaouali and El Hedhli, 2019) with cost effect and efficient banking 
service (Shankar et al., 2019). The banks encourage customers to adopt m-banking apps 
to access banking services (Albashrawi et al., 2019). However, scant efforts have been 
made in the extant literature to explore the outcome of m-banking applications usage; 
hence, this study contributes to the existing literature by exploring the aspects of 
sustainability. 

2.3 Effort expectancy 

Effort expectancy measures the degree of ease associated with using digital technology 
(Venkatesh et al., 2003, p.450) ‘the extent to which consumers perceive digital 
technology used as free of effort and easy to learn’ (Venkatesh et al., 2012). In this 
context, ‘effort expectancy’ refers to the degree to which users believe m-banking apps 
are easy to learn and require less effort. M-banking apps require digital banking 
knowledge and skill; thus, effort expectancy is salient in predicting customers’ intention 
to use m-banking apps (Alalwan et al., 2017). Albashrawi et al. (2019) and Rahi et al. 
(2018) came to the same conclusion and revealed that effort expectancy influences 
innovative technology in internet banking use. 

H1: Effort expectancy is positively related to m-banking apps usage. 

2.4 Performance expectancy 

‘Performance expectancy indicates the extent to which user believes that technology 
helps to improve their job performance’ (Venkatesh et al., 2003). It reflects customers’ 
perceptions of profits acquired using m-banking apps, such as cost-benefit, time-saving, 
convenience or ubiquity, and immediacy. An extensive past literature supports 
performance expectancy’s positive impact on users’ mobile commerce behaviour 
(Alalwan et al., 2017). Performance expectancy and its equivalents (such as perceived 
usefulness) in m-banking are mentioned in past studies (Singh et al., 2020; Chand et al., 
2022; Che Nawi et al., 2022; Hidayat-ur-Rehman et al., 2022). 

H2: Performance expectancy positively impacts mobile banking apps usage. 
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2.5 Perceived security 

According to Shin (2009, p.1346), ‘perceived security is the degree to which a customer 
believes that using a particular mobile payment procedure is secured’. When customers 
have confidence in m-banking security, their perceived risk is low, and they are prone to 
use the applications (Luo et al., 2010). Security refers to consumers’ information privacy 
and the safety of their financial transactions over the m-banking apps (Shankar and Jain, 
2021). Consumers are cynical about performing financial transactions over mobile phone 
platforms; hence, customers prefer offline banking services. Consumers face the risk of 
hacks, scams, and misuse of their m-banking applications if they lose their mobile phones 
(Shankar et al., 2022). Customers expect banks to provide security from hackers. 
Ensuring customers’ safety in financial transactions and private information via  
m-banking apps is a top priority (Saprikis et al., 2022). Hence, it is assumed that the 
greater the users’ perceived security, the higher m-banking apps adoption and usage 
(Belanche-Gracia et al., 2015). 

H3: Perceived security is positively related to m-banking apps usage. 

2.6 Price value 

‘Price value (PV) is ‘the consumers’ cognitive trade-off between the perceived benefits of 
the applications and the monetary outcome benefits for using them’ (Venkatesh et al., 
2012, p.162). Users tend to compare the costs of digital technology and its benefits 
(Alalwan et al., 2014). According to Zhang et al. (2015), price values refer to the users’ 
perception of the monetary value and benefits they can enjoy. As various technology 
emerges in the economy, the price value is one of the most important factors for mobile 
shopping (Shang and Wu, 2017). Consumers always look for money-saving opportunities 
and price benefits in an m-banking context (Loh et al., 2022; Sankaran and Chakraborty, 
2022). The price value is essential as the customers need not spend money and time on 
online transactions compared to physical banking services. 

H4: Price value is positively related to m-banking apps usage. 

2.7 Environmental sustainability 

Sustainability cannot achieve its goals without digital innovation (Silvestre and Ţîrcă, 
2019). ICT promotes sustainability by reducing transaction costs, enhancing innovation 
and development, and assisting the financial sector (Chatterjee, 2020). The core concept 
of sustainability elucidates the present and future generations (Ziolo et al., 2017), giving 
generations a secure present life and a promising future (Brundtland, 1987). 
Sustainability has complex coverage, and each country prioritises its strategies and 
implementation (Allen et al., 2019). Sustainability forms the triple bottom line of planet, 
people and profit (Svensson and Wagner, 2015; Hervani et al., 2017). It refers to any 
form of growth that does not harm the environment (Ferreira et al., 2020). This study 
concentrates on the environmental aspect and digital technology development trades-off. 
The concept of ‘environmental sustainability’ revolves around a responsible interaction 
with the ecosystem to support humankind’s future with long-term environmental quality 
(Dhahri et al., 2021). Many banks have started to adopt policies and strategies addressing 
environmental sustainability. Green banking reflects their approach, with a strict 
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regulatory framework, transparency, and consistent adaptation for environmental 
sustainability (Ziolo et al., 2017). Daly (1990) defined environmental sustainability as 
‘renewable resources, sustainable waste disposal, and the development of renewable 
substitutes for non-renewable resources. Bansal (2005) stated that human activities 
should not erode the ecosystem. This present study uses Morelli’s (2011) definition of 
environmental sustainability, which says that meeting the resource and services needs of 
current and without compromising ecosystems’ health of the future generation. 
Anthropogenic disrupts the earth’s equilibrium and results in high atmospheric 
greenhouse concentrations, rising sea levels, glacier meltdowns, and ocean acidification 
(Roxas et al., 2017; Danso et al., 2019). Digital finance significantly reduced pollution in 
China (Wang et al., 2022). Therefore, this study tries to empirically analyse the relation 
of m-wallets use to environmental sustainability in the Indian context. This study’s 
environmental sustainability embraces the sustainable development goals 7,9,12, and 13 
like that of Oláh et al. (2020). 

H5: M-banking apps usage is positively related to environmental sustainability. 

H6: M-banking apps usage positively mediates effort expectancy and environmental 
sustainability. 

H7: M-banking apps usage positively mediates performance and environmental 
sustainability. 

H8: M-banking apps usage positively mediates between perceived security and 
environmental sustainability. 

H9: M-banking apps usage positively mediates between price value and 
environmental sustainability. 

Figure 1 Conceptual model (see online version for colours) 
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3 Methodology 

3.1 Measures 
The survey instrument has two-part questionnaires, the demographic and the latent 
constructs items. The first part incorporates demographic questions like gender, age, 
occupation, income, and types of m-banking apps used in nominal and ordinal scales. The 
second part comprises six latent constructs in a seven-point Likert scale ranging from 
strongly disagree (1) to strongly agree (7), uses measurement items from existing 
literature, and incorporates them into current research. Four items each for perceived 
security (Shin, 2009; Chawla and Joshi, 2019), effort expectancy, performance 
expectancy, and price value (three items) are measured (Venkatesh et al., 2012). 
Concerning m-banking apps usage (DeLone and McLean, 2003; Singh et al., 2017 
Baabdullah et al., 2019; Demirgüç-Kunt et al., 2020) and environmental sustainability 
(Katini and Amalanathan, 2022) seven items were adapted and modified in phrasing and 
look, and tested for their reliability. Each item is linked to its sources, as shown in 
Appendix 1. The close-ended survey questionnaire was administered in the English 
language. With the help of the concepts and theory constructs, the cross-sectional survey 
measures the proposed model with the partial least square structural equation modelling 
(PLS-SEM) technique. 

3.2 Data collection procedures 

Employed the convenient and simple random sampling method as the target group of the 
study was the adult Mao-Naga tribals prominently living in Manipur and Nagaland states 
of India aged above 18 years. The pilot study was carried out before the actual research. 
Given out 250 data, collected back 230, after filtering the outliers and incomplete data, 
considered 206 for the studies. The current paper analyses the direct and mediation 
relationships of the region’s prominent operating banks with m-banking apps. Surveyed 
the major operational banks providing m-banking apps in Northeast India using 
qualitative questions during the pilot studies with an informed questionnaire. The m-
baking apps include Axis mobile, Fedmobile, HDFC PayZapp, PNBONE, M-connect 
plus, SIB mirror, and Yono SBI. 

3.3 Respondents’ profile 

As depicted in Table 1, there are substantial participants in the age group of 18–29 years 
(n = 113 54.9%), most of which are students 45 (21.8%) by occupation. And they are 
primarily in their postgraduates’ level (n = 100, 48.5%) and do not have an income of 
(n = 70, 34%). Most use the Yono SBI (n = 146, 70.9%) among m-banking apps. The 
high usage of YONO SBI in the present study indicates that SBI (State Bank of India, 
semi-government bank) is one of the largest banks in India; most government-related 
schemes are disbursed through this particular bank. 
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Table 1 Respondents’ profile 

Profile  N Percentage (%) 
18–29 113 54.9 
30–39 62 30.1 
40–49 21 10.2 
50–59 5 2.4 

Age 

60 above 5 2.4 
Self-employed/ work for yourself 43 20.9 
Looking for work/unemployed 32 15.5 
Student 45 21.8 
Government salaried 23 11.2 
Private Salaried 50 24.3 
Housewife/Homemaker 9 4.4 

Occupation 

Retired person 4 1.9 
No formal Education 1 0.5 
Lower secondary school/ Class 7–9 3 1.5 
Higher Secondary/ Class 10–12 28 13.6 
Under Graduate 73 35.4 
Post Graduate 100 48.5 

Education level 

PhD 1 0.5 
10,000 11 5.3 
10,000–50000 38 18.4 
50001–200000 44 21.4 
200001–500000 26 12.6 
Above 500001 17 8.3 

Income in Indian 
currency (Rs) 

No income 70 34 
Axis bankapp 15 7.3 
Febmobile app 5 2.4 
HDFC Payzapp 17 8.3 
PNBONE 3 1.5 
M-connect plus 2 1 
SIB Mirror 5 2.4 
Yono SBI 146 70.9 
Other banking apps 12 5.8 

M-banking apps 

Others 1 0.5 

4 Data analysis and results 

Using SMART-PLS 3.3.7 software, the PLS-SEM was used to test the hypotheses and 
other statistical power. The PLS-SEM is a multivariate technique used in management, 
accounting, financial behaviour, and marketing (Hair et al., 2012). It is desirable to use 
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the PLS-SEM technique when assessing models with mediation variables (Oliveira et al., 
2016; Beckers et al., 2018). PLS-SEM is chosen in preference to the conventional SEM 
technique (CB-SEM) due to the prediction-oriented feature (Hair and Sarstedt, 2019; 
Chin et al., 2020). The PLS-SEM evaluate how well the exogenous constructs can predict 
the endogenous constructs (Foroughi et al., 2019a, 2019b; Ali et al., 2019) and yields 
robust results with a small sample size above 100 (n = 206) (Hair et al., 2019; Yang et al., 
2021). Therefore, the PLS-SEM technique was chosen to estimate the relationships of the 
present study. 

4.1 Measurement model assessment 

The PLS-SEM is a two-step procedure, the first is the measurement, and the second is the 
structural model (Hair et al., 2014). According to Hair et al. (2019), the first step for 
measurement assessment is examining the factor loadings, which should be greater than 
0.50. In this study, factor loading ranges between 0.711–0.921. The constructs’ internal 
consistency is assessed through Cronbach’s alpha (α) and Composite Reliability (CR) 
(Hair et al., 2019); the acceptable value of (α) should be between 0.6 and 0.7. Table 2 
indicates the estimation of (α) ranging between 0.845–0.933, and CR 0.896–0.952, 
affirming the constructs’ reliability. The average variance extracted (AVE) metric 
measures the convergent validity; all values should be greater than 0.50 (Hair et al., 
2019). The values obtained for each construct range between 0.627 to 0.832. The 
discriminant validity determines how empirically distinct one construct is from the other 
(Hair et al., 2019). Henseler et al. (2015) propose to replace the Fornell-Lacker ratio with 
an HTMT ratio. Discriminant validity exists when HTMT values are above 0.85; in this 
paper, all values are below 0.85, as shown in Table 3. Therefore, there is no discriminant 
validity issue. Variance inflation factor (VIF) investigates collinearity for biased free 
regression results. VIF values above 5 indicate the presence of collinearity among the 
endogenous constructs, all values in this study are below 5. Thus, there is no 
multicollinearity among the constructs. The measurement model diagram is shown in 
Figure 2 and Table 2 indicates their algorithm, which is relevant and robust to proceed 
with the structural assessment. 

Table 2 Measurement results 

Constructs Items Loadings VIF Α CR AVE 
EEx1 0.921 3.648 0.933 0.952 0.832 
EEx2 0.910 3.401    
EEx3 0.916 3.579    

Effort expectancy 

EEx4 0.901 3.246    
PEx1 0.740 1.523 0.845 0.896 0.684 
PEx2 0.897 2.384    
PEx3 0.817 1.968    

Performance 
expectancy 

PEx4 0.848 2.154    
PSe1 0.799 2.02 0.873 0.914 0.727 
PSe2 0.920 3.747    
PSe3 0.885 2.818    

Perceived security 

PSe4 0.799 1.787    



   

 

   

   
 

   

   

 

   

   10 K. Katini and S. Amalanathan     
 

    
 

   

   
 

   

   

 

   

       
 

Table 2 Measurement results (continued) 

Constructs Items Loadings VIF Α CR AVE 
PrV1 0.857 2.046 0.853 0.911 0.772 
PrV2 0.888 2.069    

Price value 

PrV3 0.891 2.218    
Us1 0.840 2.963 0.900 0.921 0.627 
Us2 0.737 1.746    
Us3 0.866 3.737    
Us4 0.846 2.742    
Us6 0.825 2.22    

Usage 

Us7 0.711 1.661    
EnS1 0.796 3.015 0.901 0.922 0.627 
EnS2 0.786 2.955    
EnS3 0.793 2.047    
EnS4 0.772 2.019    
EnS5 0.823 2.751    
EnS6 0.831 2.955    

Environmental 
sustainability 

EnS7 0.740 1.754    

EEx: Effort expectancy, PEx: performance expectancy, PSe: perceived security,  
Us: Usage, PrV: price value, EnS: environmental sustainability, α: Cronbach’s Alpha, 
VIF: variance inflation factor, CR: composite reliability, AVE: average variance 
extracted. 

Figure 2 Measurement model (see online version for colours) 

 
EEx: effort expectancy, PEx: performance expectancy, PSe: perceived security,  
Us: m-banking apps usage, PrV: price value, EnS: environmental sustainability. 
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4.2 Structural models assessment 

After assessing the measurement model, the next step for PLS-SEM evaluation is 
estimating the structural model. This current study includes the coefficient of 
determination (R2), the effect size (f2) and blindfolding-based cross-validated redundancy 
measure predictive power Q2. The bootstrapping technique for the structural model with 
5000 sampling iterations tests the hypothesis. According to Hair et al. (2017), the value 
of t-statistics equal to or higher than 1.96 is considered significant. Structural model 
coefficients relationships of the constructs estimate regression equations. 

Table 3 Discriminant validity 

Fornell-Lacker Ratio 
Constructs EEx EnS Us PSe PEx PrV 
Effort Expectancy 0.912      
Environmental sustainability 0.471 0.792     
M-banking apps usage 0.642 0.377 0.792    
Perceived security 0.428 0.339 0.347 0.853   
Performance expectancy 0.606 0.419 0.534 0.235 0.827  
Price value 0.624 0.492 0.554 0.46 0.449 0.879 

 
HTMT EnS PSe PEe PrV Us 
Environmental sustainability      
Perceived security 0.385     
Performance expectancy 0.456 0.255    
Price value 0.563 0.533 0.507   
M-banking apps usage 0.411 0.388 0.615 0.631  
Effort expectancy 0.509 0.477 0.678 0.704 0.698 

EEx: Effort expectancy, PEx: performance expectancy, PSe: perceived security,  
Us: m-banking apps usage, PrV: price value, EnS: environmental sustainability. 

4.2.1 Path analysis 
Our findings show that effort expectancy and performance expectancy directly impact m-
banking apps usage, which is significant at 5%, H1 (β = 0.348, p < 0.05); H2 (β = 0.226, 
p < 0.05). The H3 (β = 0.038, p > 0.05) illustrates no relationship between perceived 
security and m-banking usage. The price value directly relates to m-banking app usage in 
our study, as shown in H4 (β = 0.220, p > 0.05). The m-banking apps’ usage significantly 
influences the environmental sustainability H5 (β = 0.378, p < 0.05), as depicted in  
Table 4. 
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Table 4 Structural results 

 Direct relations β T Stats P Values LCI UCI Result 
H1 EEx → Usage 0.348 2.837 0.005 0.107 0.587 Supported 
H2 PEx → Usage 0.226 2.049 0.041 0.004 0.436 Supported 
H3 PSe → Usage 0.038 0.717 0.474 –0.074 0.136 Not supported 
H4 PrV → Usage 0.220 2.923 0.003 0.079 0.373 Supported 
H5 Usage → EnS 0.378 6.741 0.000 0.254 0.478 Supported 

EEx: Effort expectancy, PEx: performance expectancy, PSe: perceived security,  
Us: Usage, PrV: price value, EnS: environmental sustainability, β: path coefficient,  
T stats: T statistics, LCI: lower-class interval, UCI: upper-class interval. 

4.2.2 Mediation 
Hayes’ (2009) method was used to assess the mediation among the constructs. The H6 - 
H9 highlights mediations analysis. The indirect effect of effort expectancy through  
m-banking apps usage on environmental sustainability is statistically positive H6 
(β = 0.132, p < 0.05; confidence interval value is zero). M-banking apps usage has no 
mediation effects between performance expectancy and environmental sustainability H7 
(β = 0.085, p > 0.05; confidence interval value is not zero). The indirect impact of 
perceived security through m-banking apps usage on environmental sustainability failed 
to accept in this study, H7 (β = 0.055, p > 0.015, confidence interval value is not zero). 
There is an indirect effect of price value through m-banking apps on environmental 
sustainability H9 (β = 0.083, p < 0.05; confidence interval value is zero). The 
performance expectancy and perceived security do not influence environmental 
sustainability through the usage of m-banking apps among the Mao-Naga tribal adults in 
this study. The findings indicate that half of the hypotheses are positively significant at 
p < 0.05, t > 1.96 and support indirect relationships, as shown in Table 5. 

Table 5 Mediation results 

 Indirect relations β T Stats P Values LCI UCI Result 
H6 EEx→Usage→EnS 0.132 2.493 0.013 0.040 0.246 Supported 
H7 PEx→Usage →EnS 0.085 1.913 0.056 –0.000 0.176 Not supported 
H8 PSe→Usage→EnS 0.015 0.691 0.489 –0.029 0.053 Not supported 
H9 PrV→Usage→EnS 0.083 2.472 0.013 0.026 0.157 Supported 

EEx: effort expectancy, PEx: performance expectancy, PSe: perceived security,  
Us: Usage, PrV: price value, EnS: Environmental sustainability. 

The structural result estimates R2 values, reflecting the variance explained by the 
predictor constructs with values ranging from 0 to 1. As a rule of thumb, the R2 values of 
0.25, 0.50 and 0.75 are considered weak, moderate and substantial (Hair et al., 2011, 
2019). M-banking app usage can explain around 47.8% of environmental sustainability. 
The current research has explanatory power, as indicated in Table 6. The effect size (f2) 
metric assesses how removing a predictor construct affects an endogenous construct 
(Hair et al., 2019). The f2 values greater than 0.02, 0.15 and 0.35 specifies small, medium 
and large effect sizes (Cohen, 1988). The f2 score ranged from 0.02 to 0.15, showing that 
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this paper’s constructs have small and medium effect sizes. The blindfolding-based  
cross-validated redundancy measures predictive power (Q2) with an omission distance of 
7 (Hair et al., 2019). The Q2 should be greater than 0, 0.25 and 0.50, depicting small, 
medium and large predictive relevance (Hair et al., 2019). The present model has a 
medium predictive relevance, as in Table 6. Thus, verifying the predictive power of 
predictor and its significance for environmental sustainability. 

Table 6 Results of f2, R2 and Q2 

Constructs R2 f2 Q2 

Environmental sustainability 0.142   
M-banking apps usage 0.478  0.288 
Effort Expectancy →M-banking apps usage 0.116  
M-banking apps usage →Environmental sustainability 0.166  
Perceived security →M-banking apps usage 0.003  
Performance expectancy →M-banking apps usage 0.051  
Price value → M-banking apps usage 0.049  

4.3 Importance-performance map analysis (IPMA) 

IPMA is the posthoc analysis of PLS-SEM, and the primary objective is to identify 
independent constructs with high importance with performance yield for executive 
actions. Our study modelled environmental sustainability as our target construct predicted 
by predictors. The 

IPMA can detect the possible improvement aspect that necessitates attention from 
policymakers and researchers (Ringle and Sarstedt, 2016). As noted in Table 7 and 
Figure 3, in light of the environmental sustainability, m-banking apps usage emerged as 
the most important factor with a score of (0.253; 73.28) percent. The second-most crucial 
factor was effort expectancy, with a (0.103; 74.16) percent score. Perceived security, 
price value and performance expectancy have lower importance. Therefore, 
policymakers, banks and mobile service providers should encourage more usage of  
m-banking apps rather than visiting the branches for financial transactions, which can 
contribute to the environmental quality by curbing the pollution, carbon emissions and 
other environmental issues. The mobile service providers should concentrate on  
user-friendly aspects as effort expectancy determines the second most important factor of 
environmental sustainability. The IPMA advocates for the authorities to encourage digital 
finance for further managerial insights. 

Table 7 IPMA results 

Constructs Environmental Performance 
Effort Expectancy 0.103 74.165 
M-banking apps usage 0.253 73.281 
Perceived security 0.012 69.143 
Performance expectancy 0.050 73.352 
Price value 0.059 67.618 
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Figure 3 IPMA (see online version for colours) 

 

5 Discussion 

This paper explores how digital finance through m-banking app usage promotes 
environmental sustainability. The effort expectancy significantly affects m-banking apps 
usage and indirectly environmental sustainability. When the individual customers 
perceive that the m-banking app is easy/pleasant to use to achieve the objective of their 
work, they adopt this technology. This observation is similar to the studies of Sinha and 
Singh (2019), Routray et al. (2019), Singh et al. (2020) and Abdul-Halim et al. (2021), 
which states that effort expectancy is a significant predictor of m- payment usage. The 
present research result is contradictory to the findings of Albashrawi et al. (2019), Shao 
and Yin (2019), Saprikis and Avlogiaris (2021), and Saprikis et al. (2022), where effort 
expectancy had no significant impact on m-banking apps payments. 

Our findings align with the result where the performance expectancy is considered 
one of the essential antecedents for m-banking usage, which aligns with the findings of 
Farah et al. (2018), Baabdullah et al. (2019), Albashrawi et al. (2019), Saprikis and 
Avlogiaris, (2021) and Saprikis et al., (2022). On the other hand, in the mediation result, 
performance expectancy has no indirect relation to environmental sustainability. Tribals 
do not perceive it helpful to use m-banking apps for ecological benefit but use them to 
carry out their financial transactions. This is empirically in light of the view that the tribal 
customers still visit the bank branches. 

In digital financial transactions, customers must be assured that their technology is 
secure and that their financial information is not exposed to risk (Kamdjoug et al., 2021). 
M-banking apps limit the risk of theft and middleman frauds. This present finding 
contradicts the existing literature on security as a critical factor in m-banking apps 
(Shankar et al., 2020a, 2022). Therefore, perceived security in the current research model 
fails to predict any variance in m-banking apps’ usage. Tribals customers are least 
concerned regarding the security in using m-banking apps. Perceived security is not a 
determining factor that encourages them to adopt m-banking apps. Similar to Shao and 
Yin’s (2019) findings, security had no significant influence on mobile payments. 
According to the respondents’ characteristics of the tribal sample participants, most are 
younger, well-educated, and have adequate experience with the internet and technology. 
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Thus, they are more likely to override any problem regarding the level of security, 
complexity and difficulty of using m-banking apps. 

The present findings establish that the price value, directly and indirectly, influences 
m-banking apps usage on environmental sustainability. It is in harmony with Baabdullah 
et al.’s (2019) findings where price value substantially impacts m-banking actual usage. 
Cost-effectiveness is one of digital finance’s primary functions and advantages for 
providers and remote area dwellers (Elheddad et al., 2021). The cost-price trade-offs are 
crucial for the tribal customers as most participants do not have income. Customers are 
convinced that adopting m-banking apps will result in higher time efficiency and 
financial savings. Thus, users can directly access their financial issues at any time and 
place in India instead of wasting cost and time by travelling to banks’ premises. 

Overall, the present research on m-banking app usage positively relates to 
environmental sustainability. Most statements support the result and are similar to the 
findings of Ozcan and Apergis (2018) and Zou et al. (2021). Climate change and digital 
technology are interrelated megatrends (Shahbaz et al., 2020); the current research 
strengthens this stand that digital finance (m-banking apps usage) is statistically 
significant with environmental sustainability. Like Yan et al. (2018) and Zhou et al. 
(2010), our study complements that ICT components like m-banking apps can reduce 
energy consumption and CO2 emissions through the substitution effect. The benefit of 
digital finance can enable the economy to function the financial system systematically 
without the physical infrastructure. 

6 Limitations and future research implications 

This study is not without flaws that may offer opportunities for further research. The 
study was conducted among the tribals in only one county (i.e., India). The research 
outcomes cannot be generalised to other economies where the level of ICT infrastructure 
and regulatory framework and customers’ exposure and experience could be different. 
Similarly, this study was conducted in a banking context and its outcome. It would be 
interesting to replicate the research’s model in other contexts where mobile technology 
can be applied. The cross-sectional survey with Likert scale items was employed, adding 
to the study’s limitation. Therefore, the researchers are further encouraged to engage the 
longitudinal research in the future. According to the main profile characteristics of the 
current sample participants, most of them are students, younger, and have adequate 
familiarity with technology and mobile phone. Thus, younger generations are more likely 
to override problems regarding the usefulness of using mobile banking (Baabdullah et al., 
2019). 

7 Conclusion 

The role of digital technology is undeniable as it has reshaped lives, work, and 
interactions. Currently, digital financial aspects and environmental sustainability are 
urgent issues receiving interest and research attention for environmental mitigation. M-
banking apps are among the most convenient digital financial technologies developed in 
recent years and prove valuable benefits to various stakeholders. The development of 
smartphones’ physical contactless chip-based payment instruments has become a 
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significant player in the financial services industry. Using the structural equation 
modelling, reviewed the factors determining environmental sustainability. The findings 
indicate that performance expectancy, effort expectancy and price value statistically and 
directly correlate with m-banking apps usage. The perceived security does not have a 
direct relationship with m-banking app usage. The performance expectancy and 
perceived security do not establish an indirect relationship with environmental 
sustainability. The reason could be that digital finance and its instruments are new among 
the tribals, and they could be ignorant of the risk issues and usefulness of the usage of the 
m-banking app. Therefore, customers should be protected for privacy and assured safety 
from scams and white-collar hackers and insist on its use. Overall, the study complies 
that digital finance usage positively impacts environmental sustainability. Thus, the 
policymakers, regulators, service providers and other stakeholders should encourage all 
sections to adopt digital finance to promote climate change. Our findings can 
significantly guide financial institutions, policymakers, and mobile service providers to 
enhance participation in the global digital banking system where formal banking 
utilisation is low. We believe that the findings of this research can increase m-banking 
apps adoption rates and simultaneously contribute toward achieving the overarching goal 
of sustainable development among the indigent populace. On the other hand, the 
customers should be aware of their private information and protect themselves from 
scams and hackers. To this end, policymakers, financial experts, and researchers must 
consistently monitor the success and progress of digital financial inclusion programs on 
other sustainability dimensions. 
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Appendix 1 

M-banking apps usage  
I regularly use m-banking apps to check my bank balance DeLone and McLean (2003) 
I regularly use m-banking apps to make purchases 
whenever there are chances 

Baabdullah et al. (2019) 

I regularly use m-banking apps to transfer and remit 
money 

 

I regularly use m-banking apps to make payments  
I regularly use m-banking apps to pay utility bills 
(electricity/gas/phone recharge etc.) 

 

I regularly use m-banking apps to receive money  
I regularly use m-banking apps to save money  
Price value  
M-banking apps are reasonably priced Venkatesh et al. (2012) 
M-banking apps give good value for the money  
In the current situation, m-banking apps provide good 
value 

 

Performance expectancy  
I feel that the m-banking apps are useful in my daily life Venkatesh et al. (2012) 
M-banking apps increase my chances of achieving that 
are important to me 

 

M-banking apps improve my payment convenience  
M-banking apps help me accomplish things more quickly  
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Effort expectancy  

Learning to use m-banking apps is easy for me Venkatesh et al. (2012) 
I find m-banking apps easy to use for daily financial 
operations 

 

It is easy for me to become skilful at using m-banking 
apps 

 

My interaction with m-banking apps is clear and 
understandable 

 

Perceived security  
I believe m-banking apps have the potential to be safer 
than the traditional option of cash 

Shin (2009) 

I believe the technology used in m-banking apps is very 
safe 

Chawla and Joshi (2019) 

I believe that transactions conducted through m-banking 
apps are safe 

 

I believe the chances of losing money stored in m-
banking apps are low 

 

Environment sustainability Katini and Amalanathan (2022) 
I am able to keep the surroundings clean with less 
pollution 

 

I am able to protect the environment and nature  
I am able to contribute to climate change promotion  
I always use water consciously  
My family uses more natural resources that do not 
threaten the health and well-being of people in the future 

 

I am able to change my lifestyle and reduce waste 
(throwing less food or not wasting materials) 

 

I am able to reuse things as much as I can  
 


