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Abstract
The increasing focus on environmental sustainability has pressured banks to
adopt green banking initiatives as a strategic measure against environmental
issues and changing customer demands. Green banking has received
worldwide attention, but there is a paucity of empirical studies on the impact
of green banking on customer satisfaction through service-related and
relational mechanisms in the context of emerging markets. This paper
explores the influence of green banking on customer satisfaction in the
Pakistani banking industry, focusing on the mediating effect of service quality,
trust, and privacy. Data were collected with a structured questionnaire from
100 bank customers adopting the quantitative, cross-sectional research
design. The hypothesized relationships were examined by PLS-SEM. The
results show that digital banking, green loans, and green services have a
significant positive effect on the satisfaction of customers, and green
infrastructure does not have a direct significant impact. Furthermore, service
quality and trust partially mediate the links between main green banking
practices and customer satisfaction, demonstrating that effective provision of
service and relational legitimacy play a significant role in sustainability-based
banking strategies. Notably, the findings also indicate that privacy acts as an
important moderating effect, especially in digital banking, green loans, green
services, etc., by building trust over data security and information protection.
The results indicate that customers’ satisfaction with green banking practices
is primarily influenced by perceived service superiority, trust, and
privacy protection. The study adds to the body of green banking and service
marketing research by providing an integrative mediation model showing
how sustainability-based banking initiatives lead to customer satisfaction
within a developing country context. Practically, service quality and trust
should be treated as the bases of customers’ digital green banking operations
to develop customer-facing green banking strategies that focus on building
trust, disseminating trustworthy information, and creating adequate privacy
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protection when endorsing sustainable financial services both in
environmental and developmental contexts.
Keywords: Green banking practices; Customer satisfaction; Service quality;
Trust; Privacy; Banking sector.
Introduction
Environmental degradation, climate vulnerability, and inefficient resource
management have become pressing concerns, particularly in developing
countries such as Pakistan. These challenges have intensified the need for
sustainable financial systems that can support environmentally responsible
economic growth. In this regard, the banking sector plays a pivotal role by
directing financial resources toward environmentally friendly projects and
influencing sustainable consumption patterns. Although banks are not direct
contributors to environmental pollution, their financing decisions
significantly impact environmental outcomes across industries (Khan & Fasih,
2014; Meena, 2013). Consequently, the concept of green banking has emerged
as a strategic priority, enabling financial institutions to align economic
objectives with environmental sustainability (Lindenberg & Volz, 2016; Sarma
& Roy, 2021).

Green banking refers to the integration of environmental
considerations into banking operations, policies, and lending practices. It
encompasses a wide range of initiatives, including digital banking services,
green loans, environmentally friendly infrastructure, and paperless operations
aimed at reducing carbon footprints and ecological risks (Sharma & Choubey,
2022; Ikram et al., 2019; Rehman et al., 2021). In recent years, global
financial institutions have increasingly adopted green banking practices in
response to international sustainability frameworks such as the Paris
Agreement and the Sustainable Development Goals (Chen et al., 2022a,
2022b). In Pakistan, this transition has been further reinforced by regulatory
efforts promoting green finance and digital transformation, particularly in
addressing climate-related financial risks (Islam et al., 2025).

Despite the growing adoption of green banking, empirical evidence on
its impact on customer-related outcomes, especially in developing economies,
remains limited (Badhan et al., 2023). Customer satisfaction is widely
recognized as a key determinant of long-term success in the banking sector, as
it directly influences customer retention, loyalty, and profitability (Ravald &
Gronroos, 1996; Rust & Zahoric, 1993). However, in the evolving landscape of
sustainable banking, customer satisfaction is no longer driven solely by
traditional service factors. Instead, it is increasingly shaped by customers’
perceptions of environmental responsibility, ethical practices, and service
delivery quality (Fernando & Fernando, 2016; Ettinger et al., 2021).
Among the various factors influencing customer satisfaction, service quality
plays a critical role in shaping customer perceptions of green banking
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initiatives (Islam et al., 2026; Twaha, 2024). Service quality in banking
includes dimensions such as reliability, responsiveness, assurance, and
efficiency, particularly in the context of digital and technology-driven services
(Parasuraman, 2019; Zeithaml et al., 2000). Green banking products, such as
digital platforms, paperless transactions, and eco-friendly services, enhance
customer satisfaction when they are perceived as efficient, secure, and user-
friendly (Rasul et al., 2025; Akter et al., 2025). Empirical studies have shown
that high service quality significantly strengthens the relationship between
green banking practices and customer satisfaction, especially in modern
digital banking environments (Abbas et al., 2023; Maheshwari & Chatnani,
2023; Alnaser et al., 2023).

In addition to service quality, trust is a fundamental factor in
establishing and maintaining long-term customer relationships in the banking
sector. Trust reflects customers’ confidence in a bank’s reliability, integrity,
and commitment to ethical and environmental responsibilities (Gefen &
Straub, 2004; Chen & Chang, 2013). In the context of green banking, trust
becomes even more critical, as customers must believe that banks’
sustainability claims are genuine rather than superficial marketing strategies
(Nahid et al., 2025). Furthermore, concerns related to data security,
transparency, and ethical conduct reinforce the importance of trust in digital
and green banking services (Masoud & AbuTaqa, 2017; Hammoud et al.,
2018). Prior research indicates that trust not only facilitates the adoption of
green financial products but also enhances customer satisfaction by reducing
perceived risks (Ellahi et al., 2023; Gulzar et al., 2024).

Another significant factor influencing customer satisfaction in green
banking is privacy. Privacy refers to customers’ perceptions regarding the
protection of their personal and financial information from unauthorized
access or misuse (Zeithaml et al., 2000; Masoud & AbuTaqa, 2017). As green
banking increasingly relies on digital platforms and paperless transactions,
concerns about data security and privacy have become more prominent
(Rahman & Sultana, 2023). Customers are likely to perceive higher risks if
they believe their information is not adequately protected, which can
negatively affect satisfaction and usage intentions (Rahman et al., 2026;
Kusyanti & Prastanti, 2017). Conversely, strong privacy protection
mechanisms enhance customer confidence, foster trust, and ultimately
improve satisfaction with green banking services (Hammoud et al., 2018; Ho
& Chow, 2023).

In Pakistan’s banking sector, where digital and green banking adoption
is rapidly increasing, the combined influence of service quality, trust, and
privacy becomes particularly significant (Rahman et al., 2026; Dash et al.,
2025). Customers expect not only environmentally responsible banking
practices but also high-quality service delivery, secure transactions, and
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robust data protection (Amin et al., 2024). When green banking initiatives are
supported by strong service performance and effective privacy safeguards,
customers are more likely to develop trust, perceive higher value, and
maintain long-term relationships with banks (Ho & Chow, 2023; Ayinaddis et
al., 2023).

However, existing literature has largely examined green banking
practices and customer satisfaction in isolation, with limited focus on the
underlying mechanisms that connect them. There is a clear need for
integrative research that simultaneously considers service quality, trust, and
privacy as mediating factors in the relationship between green banking
practices and customer satisfaction. Addressing this gap is particularly
important in emerging economies like Pakistan, where sustainability
initiatives coexist with rapid digital transformation and evolving customer
expectations (Rai et al., 2019; Bukhari et al., 2021; Bhat et al., 2024).
Problem Statement
The banking sector is increasingly adopting green and digital initiatives;
however, these efforts do not automatically translate into higher customer
satisfaction. In Pakistan, rising concerns about service inefficiencies, data
security, and lack of trust have created a gap between the implementation of
green banking practices and customer perceptions. While regulatory bodies
such as the State Bank of Pakistan are promoting sustainable finance and
digital banking, practical implementation remains inconsistent, and customer
confidence continues to decline due to privacy and cybersecurity risks (SBP,
2023; UNDP, 2023). Moreover, existing research has largely overlooked the
combined mediating role of service quality, trust, and privacy in shaping
customer satisfaction. This creates a critical need to examine how these
factors influence the effectiveness of green banking practices in Pakistan.
Research Gap Analysis
Existing literature indicates that green banking practices, including digital
banking, green loans, and green services, are generally associated with
improved customer satisfaction. However, these relationships are often
inconsistent and dependent on underlying mechanisms rather than direct
effects. Prior studies have largely focused on either green banking adoption or
customer satisfaction independently, with limited attention to how these
practices translate into customer outcomes through mediating variables. In
particular, service quality and trust have been examined separately, while
privacy, despite its growing importance in digital banking, remains
underexplored in developing economies (Masoud & AbuTaqa, 2017;
Hammoud et al., 2018). Furthermore, in Pakistan, concerns related to data
security, fraud, and weak implementation of green finance policies highlight
the need for a more integrated approach. Therefore, a significant gap exists in
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developing a comprehensive model that simultaneously incorporates service
quality, trust, and privacy to explain customer satisfaction in green banking.
Significance of the Study
This study provides important theoretical, empirical, and practical
contributions to the understanding of green banking in Pakistan. Theoretically,
it extends existing literature by moving beyond direct relationships and
explaining how green banking practices influence customer satisfaction
through service quality, trust, and privacy. Empirically, it offers context-
specific evidence from Pakistan, a developing economy where sustainable
banking and digital transformation are still evolving. Methodologically, the
study applies an integrated mediation model, enhancing the explanatory
power of green banking research. From a managerial perspective, the findings
guide bank managers to focus not only on environmental initiatives but also
on improving service quality, building trust, and ensuring data privacy to
enhance customer satisfaction. At the policy level, the study supports
regulators in designing customer-centric and secure green banking
frameworks, ultimately promoting sustainable financial practices and long-
term customer engagement.

Fig 1: Conceptual Framework
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Literature Review
Underpinning Theoretical Framework
The theoretical foundation of this study is based on Stakeholder Theory,
Service Quality Theory, and Trust Theory, which collectively explain how
green banking practices influence customer satisfaction. Stakeholder Theory
suggests that organizations must consider the expectations of all stakeholders,
including customers and society, to ensure long-term success (Freeman, 1984;
Harrison et al., 2020). In the context of green banking, customers evaluate
banks based on their environmental responsibility and sustainability
initiatives (Mujumder et al., 2026; Bose et al., 2018; Sarma & Roy, 2021).

Service Quality Theory, particularly the SERVQUAL model, posits that
customer satisfaction is determined by the gap between expected and
perceived service performance (Parasuraman et al., 1988; Zeithaml et al.,
2000). In green banking, customers assess not only environmental initiatives
but also the efficiency, reliability, and security of services (Maheshwari &
Chatnani, 2023; Abbas et al., 2023).

Trust Theory further emphasizes that customer satisfaction depends on
confidence in a bank’s integrity, reliability, and ethical conduct (Gefen &
Straub, 2004; Morgan & Hunt, 1994). In green banking, trust ensures that
customers perceive sustainability claims as credible (Chen & Chang, 2013;
Gulzar et al., 2024).
Green Banking Practices and Customer Satisfaction
Green banking practices (GBPs) have gained increasing attention as banks
incorporate environmental considerations into their operations and financial
services (Campiglio, 2016; Gulzar et al., 2024). These practices include digital
banking, green loans, green infrastructure, and eco-friendly services aimed at
reducing environmental impact (Ikram et al., 2019; Rehman et al., 2021).

Customer satisfaction is a critical outcome of these initiatives, as
satisfied customers are more likely to remain loyal and support sustainable
banking practices (Ravald & Gronroos, 1996; Rust & Zahoric, 1993). Studies in
emerging markets show that green banking positively influences customer
satisfaction, although the strength of this relationship varies across different
dimensions (Rai et al., 2019; Sarma & Roy, 2021).

However, challenges such as low awareness, weak regulatory
enforcement, and implementation barriers may limit the effectiveness of
green banking in developing countries (Sahoo & Nayak, 2007; Choubey &
Sharma, 2021). This suggests that green initiatives alone may not guarantee
customer satisfaction without supporting mechanisms.
Mediating Role of Service Quality
Service quality is widely recognized as a key determinant of customer
satisfaction in the banking sector (Zeithaml et al., 2013; Parasuraman, 2019).
In green banking, service quality reflects customers’ perceptions of the
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efficiency, reliability, and convenience of digital and environmentally friendly
services.

Research indicates that service quality mediates the relationship
between green banking practices and customer satisfaction, particularly in
technology-driven environments (Maheshwari & Chatnani, 2023; Alnaser et
al., 2023). Customers value green banking services only when they are
delivered effectively and meet performance expectations. Poorly designed or
inefficient services can reduce satisfaction despite environmental benefits.

Therefore, service quality acts as a critical pathway through which
green banking initiatives translate into positive customer outcomes,
reinforcing the importance of operational excellence in sustainable banking
strategies.
Mediating Role of Trust
Trust is a fundamental component of banking relationships, especially in
digital and green banking contexts where customers face perceived risks
related to data security and transparency (Masoud & AbuTaqa, 2017). Trust
reflects customers’ belief in the bank’s reliability, honesty, and commitment to
sustainability.

Studies show that trust significantly mediates the relationship between
green banking practices and customer satisfaction by reducing uncertainty
and enhancing confidence (Chen & Chang, 2013; Sharma & Choubey, 2021).
When customers trust that banks genuinely implement environmentally
responsible practices, they are more likely to adopt green products and remain
satisfied (Ellahi et al., 2023; Gulzar et al., 2024).

Thus, trust serves as a relational mechanism that strengthens the
effectiveness of green banking initiatives and supports long-term customer
relationships.
Hypotheses Development
 H1a: Digital banking has a significant effect on customer satisfaction.
 H1b: Green infrastructure has a significant effect on customer
satisfaction.
 H1c: Green loans have a significant effect on customer satisfaction.
 H1d: Green services have a significant effect on customer satisfaction.
 H2a: Service quality mediates the relationship between digital
banking and customer satisfaction.
 H2b: Service quality mediates the relationship between green
infrastructure and customer satisfaction.
 H2c: Service quality mediates the relationship between green loans
and customer satisfaction.
 H2d: Service quality mediates the relationship between green
services and customer satisfaction.
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 H3a: Trust mediates the relationship between digital banking and
customer satisfaction.
 H3b: Trust mediates the relationship between green infrastructure
and customer satisfaction.
 H3c: Trust mediates the relationship between green loans and
customer satisfaction.
 H3d: Trust mediates the relationship between green services and
customer satisfaction.
Mediating Role of Privacy
Privacy has emerged as a crucial factor in digital and green banking,
particularly due to the increased reliance on online platforms and paperless
transactions. It refers to customers’ perceptions of how well their personal and
financial data are protected (Nasir et al., 2026; Zeithaml et al., 2000; Masoud
& AbuTaqa, 2017).

Customers often perceive higher risks when using digital banking
services due to concerns about data misuse and security breaches, which can
negatively affect satisfaction (Kusyanti & Prastanti, 2017; Hammoud et al.,
2018). Conversely, strong privacy protection enhances trust and improves
customer satisfaction by reducing perceived risks (Ho & Chow, 2023;
Ayinaddis et al., 2023).

In green banking, privacy plays a mediating role by ensuring that
digital and eco-friendly services are perceived as secure and reliable. Effective
privacy measures not only build customer confidence but also strengthen the
relationship between green banking practices and customer satisfaction.
 H4a: Privacy mediates the effect of digital banking on customer
satisfaction.
 H4b: Privacy moderates the relationship between green
infrastructure and customer satisfaction.
 H4c: Privacy has an indirect effect on the relationship between green
loans and customer satisfaction.
 H4d: Privacy mediates between green Services and customer
satisfaction.
Research Methodology
Research Onion Framework
This study adopts the Research Onion framework proposed by Saunders,
Lewis, and Thornhill (2019) to provide a systematic and structured approach
to the research process. The framework facilitates the selection of appropriate
research philosophy, approach, strategy, and methods, ensuring
methodological coherence and alignment with the study objectives.
Research Philosophy
The study is grounded in the positivist research philosophy, which assumes
that reality is objective, measurable, and independent of the researcher
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(Saunders et al., 2019). This philosophy emphasizes the use of quantitative
data, statistical analysis, and hypothesis testing to examine relationships
among variables. Given the study’s focus on testing relationships between
green banking practices, service quality, trust, privacy, and customer
satisfaction, positivism is considered appropriate.
Research Approach
A deductive research approach is employed, whereby hypotheses are
developed based on existing theories and prior empirical findings and
subsequently tested using collected data (Saunders et al., 2019). The study
builds upon established theories such as Stakeholder Theory, Service Quality
Theory, and Trust Theory, making the deductive approach suitable for
validating theoretical relationships.
Research Strategy
The study utilizes a survey-based research strategy to collect standardized
data from respondents. Surveys are widely used in banking and service quality
research due to their ability to capture perceptions, attitudes, and behaviors
across a large sample (Sekaran & Bougie, 2016). A structured questionnaire
was administered to bank customers to gather relevant data.
Methodological Choice
A mono-method quantitative design is adopted, focusing exclusively on
numerical data collection and statistical analysis. This approach aligns with
the positivist philosophy and supports objective measurement and hypothesis
testing (Saunders et al., 2019).
Time Horizon
The study follows a cross-sectional time horizon, where data are collected at a
single point in time. This design is appropriate for examining current
perceptions and relationships among variables and is commonly used in
customer satisfaction and banking research (Hair et al., 2019).
Population and Sampling Design
Target Population
The target population comprises customers of public and private commercial
banks. These individuals are considered appropriate respondents as they
directly interact with green banking services and evaluate service quality, trust,
privacy, and satisfaction.
Sample Size
A sample size of 100 respondents is used in this study. This size is considered
adequate for social science research, providing sufficient statistical power and
representativeness (Krejcie & Morgan, 1970; Sekaran & Bougie, 2016).
Sampling Technique
The study employs a combination of cluster sampling and convenience
sampling. Bank branches serve as clusters, while respondents are selected
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based on accessibility. This approach balances practical feasibility with
reasonable representation (Hair et al., 2012; Qazi et al., 2020).
Data Collection Method
Primary data were collected using a structured, self-administered
questionnaire distributed through online platforms such as Google Forms.
Respondents were assured of confidentiality and anonymity to minimize
response bias and ensure reliable data collection.
Measurement Scales and Sources
All variables were measured using established scales adapted from prior
literature to ensure validity and reliability. Minor modifications were made to
align the items with the green banking context. Responses were recorded on a
five-point Likert scale ranging from “Strongly Disagree” (1) to “Strongly Agree”
(5).
Data Analysis Technique
The study employs Partial Least Squares Structural Equation Modeling (PLS-
SEM) using SmartPLS software. This technique is suitable for analyzing
complex models with multiple constructs and mediating relationships. A two-
step approach is used, including measurement model assessment and
structural model evaluation (Hair et al., 2019).
Ethical Considerations
Ethical standards were strictly maintained throughout the research process.
Participation was voluntary, informed consent was obtained from respondents,
and confidentiality of data was ensured. The collected data were used solely
for academic purposes.
Results
Table 1: Construct Reliability And Validity

Construct Item Outer
Loading

Cronbach’s
Alpha

rho_A Composite
Reliability
(ρc)

AVE

Digital
Banking (DB)

DB1 0.782 0.842 0.845 0.887 0.612

DB2 0.801
DB3 0.776
DB4 0.795
DB5 0.768

Green
Infrastructure
(GI)

GI1 0.734 0.821 0.826 0.873 0.579

GI2 0.781
GI3 0.764
GI4 0.742
GI5 0.756
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Green Loans
(GL)

GL1 0.789 0.847 0.851 0.890 0.619

GL2 0.812
GL3 0.795
GL4 0.771
GL5 0.783

Green
Services (GS)

GS1 0.768 0.834 0.839 0.879 0.593

GS2 0.785
GS3 0.754
GS4 0.772
GS5 0.763

Service
Quality (SQ)

SQ1 0.801 0.861 0.865 0.903 0.651

SQ2 0.824
SQ3 0.792
SQ4 0.815
SQ5 0.798

Trust (TR) TR1 0.819 0.873 0.878 0.912 0.674

TR2 0.841
TR3 0.812
TR4 0.835
TR5 0.823

Customer
Satisfaction
(CS)

CS1 0.842 0.901 0.905 0.927 0.646

CS2 0.831
CS3 0.809
CS4 0.822
CS5 0.798
CS6 0.814
CS7 0.826

Privacy PY1 0.783 0.845 0.893 0.819 0.633

PY2 0.804
PY3 0.773
DY4 0.795
PY5 0.767
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Table 2: Discriminant Validity Forner and Larker
Construct DB GI GL GS SQ TR CS PY

DB 0.782

GI 0.524 0.761

GL 0.593 0.557 0.787

GS 0.568 0.542 0.584 0.770

SQ 0.611 0.503 0.627 0.649 0.807

TR 0.589 0.498 0.602 0.621 0.681 0.821

CS 0.647 0.519 0.664 0.671 0.729 0.742 0.804

PY 0.641 0.319 0.354 0.551 0.669 0.545 0.404 0.866

Table 2: Discriminant Validity HTMT
Constructs DB GI GL GS SQ TR PY
GI 0.671
GL 0.721 0.688
GS 0.704 0.691 0.712
SQ 0.746 0.662 0.758 0.781
TR 0.732 0.648 0.741 0.769 0.804
CS 0.781 0.693 0.812 0.826 0.859 0.872
PY 0.778 0.593 0.612 0.726 0.652 0.812 0.800
4.1. Measurement Model Assessment
Reliability and validity of the constructs . For assessing construct reliability,
we tested the measurement model by means of SmartPLS 4 (Hair et al., 2019).
Reliability of the indicators was first tested based on reviewing measurements
items’ outer (factor) loadings. Previous works have shown that standardized
factor loadings higher than 0.70 indicate adequate indicator reliability, and a
significant proportion of the variance in each indicator is accounted for by its
target construct (Hair et al., 2019; Chin, 1998). It is also clear from Table 1
that all individual items show loadings above the commonly recommended
threshold, proving indicator reliability.

Internal consistency reliability was checked through the (composite
reliability) ρc and rho_A and by means of Cronbach’s alpha, since it is
recommended that more than one measure of reliability should be used in
PLS-SEM (Dijkstra & Henseler, 2015; Hair et al., 2019). Cronbach’s alpha
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values above the level of 0.70 suggest acceptable internal consistency for
items associated with each construct (Nunnally & Bernstein, 1994). Composite
reliability higher than 0.70 also indicates that the constructs are sufficiently
reliable without treating indicator loadings as equal; hence, CR is more
suitable for PLS-SEM applications (Hair et al., 2019). The rho_A values,
which offer a more accurate estimation of construct reliability in PLS-SEM,
are also greater than the recommended threshold (0.70), further affirming
construct reliability (Dijkstra et al., 2015). Generally, the findings reveal
acceptable internal consistency reliability for all of the constructs. The
convergent validity was investigated by checking the AVE criterion. AVE
scores indicate the proportion of a construct that is accounted for by its
indicators as opposed to measurement error. As per Fornell and Larcker
(1981), AVEs should be 0.50 or above, representing that a construct accounts
for at least 50 percent of the variance in its indicators. As presented in Table 1,
the AVE of all items is higher than the suggested cut-off point, indicating
support for the convergent validity.

Discriminant validity was tested through the Fornell–Larcker criterion
and theHeterotrait–Monotrait (HTMT) ratio as suggested in recent
methodological works (Henseler, Ringle & Sarstedt, 2015). According to the
Fornell–Larcker criterion, each construct’s square root of the AVE is larger
than its correlation with other constructs, thereby indicating that all first-
order constructs are empirically distinct (Fornell & Larcker, 1981). The
diagonal elements of the square root of AVE are shown in Table 2, and all
these values were higher than the respective inter-construct correlations,
which implies that there is a fulfillment of the Fornell–Larcker criterion.

Moreover, the HTMT ratio was taken into consideration to enhance
discriminant validity that is regarded as a more rigorous and valid method in
the variance-based SEM (Henseler et al., 2015). Values of HTMT less than
0.90 support discriminant validity; more conservative cut values—less than
0.85–are recommended(Kline,2016). As can be seen in Table 3, all the values
of HTMT are below the cut-off value, which supports discriminant validity
between constructs.
Table 4: Path Coefficient
Hypothesis Structural Path β

(Beta)
t-
value

p-
value

Decision

H1a Digital Banking →

Customer Satisfaction
0.312 6.874 0.000 Accepted

H1b Green Infrastructure
→ Customer
Satisfaction

0.058 1.214 0.225 Rejected

H1c Green Loans → 0.197 4.102 0.000 Accepted
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Customer Satisfaction
H1d Green Services →

Customer Satisfaction
0.143 3.286 0.001 Accepted

H2a Digital Banking →

Service Quality →

Customer Satisfaction

0.084 2.917 0.004 Accepted

H2b Green Infrastructure
→ Service Quality →

Customer Satisfaction

0.021 0.863 0.388 Rejected

H2c Green Loans →

Service Quality →

Customer Satisfaction

0.067 2.504 0.012 Accepted

H2d Green Services →

Service Quality →

Customer Satisfaction

0.091 3.431 0.001 Accepted

H3a Digital Banking →

Trust → Customer
Satisfaction

0.076 2.684 0.007 Accepted

H3b Green Infrastructure
→ Trust → Customer
Satisfaction

0.018 0.742 0.458 Rejected

H3c Green Loans → Trust
→ Customer
Satisfaction

0.062 2.311 0.021 Accepted

H3d Green Services →

Trust → Customer
Satisfaction

0.097 3.965 0.000 Accepted

H4a Digital Banking →

Privacy → Customer
Satisfaction

0.082 3.041 0.002 Supported

H4b Green Infrastructure
→ Privacy →

Customer Satisfaction

0.019 0.874 0.382 Not
Supported

H4c Green Loans →

Privacy → Customer
Satisfaction

0.065 2.487 0.013 Supported

H4d Green Services →

Privacy → Customer
Satisfaction

0.094 3.762 0.000 Supported
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R square
Endogenous Construct R² Interpretation
Service Quality 0.482 Moderate
Trust 0.436 Moderate
Customer Satisfaction 0.721 Substantial
Privacy 0.401 Moderate
4.2 Structural Model Analysis
The measurement model was tested with Partial Least Squares Structural
Equation Modeling (PLS-SEM), and the structural model was evaluated using
the bootstrap method with 5,000 resamples in order to test the significance of
the relationships under study. This is a recommended approach for analyzing
complicated models with various direct and mediating relationships (Hair et
al., 2019). Emphasis on the number of significant items, path coefficients (β),
t-values and p-values, and coefficient of determination (R²) was placed on to
estimate both the strength/value of the model.

Findings: The findings show that digital banking has a meaningful
positive impact on customer satisfaction, and H1a is confirmed. This result
indicates that customers view digital banking initiatives as convenient, fast,
and meeting modern-day banking demands, which can improve satisfaction.
However, green infrastructure has not had a statistically significant impact
on customer satisfaction ($H_0b$ is rejected). That means customers may
not immediately link the physical or infrastructural green efforts to
satisfaction. For green loans and green services, the results indicate strong
positive effects on customer satisfaction in line with H1c and H1d,
respectively. The findings imply that customers value real green financial
products and environmentally related services that have an impact on the
actual banking process.

In addition, the mediation effects are also supported by the
meditational analysis of service quality on a multitude of relationships. In
particular, service quality plays a mediating role between digital banking and
customer satisfaction (H2a), green loans and customer satisfaction (H2c),
and green service and customer satisfaction (H2d). These results suggest that
efforts to implement green banking would result in higher customer
satisfaction when the service quality is high, reliance , and responsiveness.
Service quality, on the other hand, does not significantly moderate the
relationship between green infrastructure and customer satisfaction, so
that H2b is unsupported.

Likewise, trust appears to be a significant mediating factor in the
model. Trust is also found to be a significant mediator in the relationship
between digital banking and customer satisfaction (H3a), green loans and
customer satisfaction (H3c), and green services and customer satisfaction

https://jmsrr.com/index.php/Journal/about


2458

(H3d). This highlights the role of customer confidence in trusting the banks’
integrity, transparency, and reliability in assessing green banking initiatives.
However, the explanatory role of trust between green infrastructure and
customer satisfaction is not confirmed (H3b), so that eco infrastructural
efforts do not appear to be able to create customer trust without direct service
contact.

The mediating effect of trust on the association between green banking
practices and customer satisfaction was tested by bootstrapping in PLS-SEM.
The findings indicate that trust is a strong mediator in a number of
important linkages, thus verifying its role as the relational force in green
banking settings.

In other words, a mediating effect of trust between digital banking and
customer satisfaction is significant as well, which provides evidence for H3a.
This result implies that the digital banking project boosts client satisfaction
more as it reinforces trust in banks’ integrity, reliability, and operational
transparency. In technology-oriented banking scenarios, consumers'
satisfaction with digital and green banking services hinges on the trust in
banks’ capacity to deliver safe and reliable services proficiently.

Trust has a mediating effect between green loans and customer
satisfaction as well (F(3c)). This suggests that green product
innovations enhance customer satisfaction when customers see sweet
products as reliable, ethically based, and having beneficial impacts for the
environment. Trust lowers the perceived risks related to financial
commitments and enhances customers’ positive assessments of green
financial products. The findings also provide support for the importance of
trust as a mediator between green services and customer satisfaction,
supporting H3d. Front-end green services, like paperless transactions and
eco-friendly digital services, will more likely increase satisfaction if people
believe that these services are reliable, secure, and truly green. This highlights
the function of trust as an important relational mediator for translating green
service offerings into desirable customer results.

However, the mediation role of trust in the relationship between green
infrastructure and customer satisfaction is not confirmed (H3b). This
indicates that infrastructural green practices like energy-efficient buildings or
environmentally friendly branch design may not have a significant impact on
customers’ trust perception unless they are tied to service delivery and its
communication is effective. Thus, reliance on green infrastructure does not
seem to trigger trust as a mediator for enhancing customer satisfaction.

Structural model explanatory power: The R2 in our structural model
measured each endogenous construct. The results show that service quality
(R² = 0.482), trust (R² = 0.436), and privacy (R² = 0.401) are moderate with
respect to the explanatory power, such that green banking practices explain a
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significant proportion of variance in these mediating constructs. These results
suggest that the perceptions of service quality, trust, and privacy by the
customers are heavily influenced by green and digital banking initiatives taken
up by banks.
Discussion
This study examined the impact of green banking practices, including digital
banking, green infrastructure, green loans, and green services, on customer
satisfaction in Pakistan’s banking sector, while incorporating the mediating
roles of service quality, trust, and privacy. The findings provide strong
empirical support that green banking initiatives enhance customer
satisfaction when they are effectively delivered and supported by high service
quality and customer trust. These results align with prior research
emphasizing the importance of experiential and relational mechanisms in
determining customer outcomes (Abbas et al., 2023; Maheshwari & Chatnani,
2023; Gulzar et al., 2024).

The results indicate that digital banking has a significant positive effect
on customer satisfaction. This suggests that customers value convenience,
speed, and accessibility in modern banking services, particularly in a digital
environment. These findings are consistent with previous studies showing that
digital banking enhances user satisfaction through improved service efficiency
and ease of use (Alnaser et al., 2023; Ettinger et al., 2021). In the context of
Pakistan, where digital banking adoption is rapidly increasing, customers
expect reliable and secure online services, making digital banking a key driver
of satisfaction.

In contrast, green infrastructure does not have a significant effect on
customer satisfaction. This implies that customers may not directly perceive
or value environmentally friendly physical infrastructure, such as energy-
efficient buildings or green branch designs. Similar findings have been
reported in prior studies, suggesting that customers prioritize functional
service benefits over internal environmental investments (Rai et al., 2019;
Sarma & Roy, 2021). In Pakistan, customer satisfaction appears to be more
influenced by service performance rather than infrastructural improvements.

The study further reveals that green loans and green services have
significant positive effects on customer satisfaction. These results indicate that
customers appreciate tangible green financial products and services that
directly impact their banking experience. Green loans reflect banks’
commitment to sustainability while offering financial benefits, thereby
increasing perceived value and satisfaction (Campiglio, 2016; Gulzar et al.,
2024). Similarly, green services such as paperless transactions and digital
platforms enhance convenience and environmental responsibility, making
them more visible and relevant to customers.
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Regarding mediation effects, service quality plays a crucial role in
strengthening the relationship between green banking practices and customer
satisfaction. It significantly mediates the effects of digital banking, green loans,
and green services, indicating that the effectiveness of green initiatives
depends largely on how well they are delivered. This finding supports Service
Quality Theory, which emphasizes that customer satisfaction is driven by
perceived service performance (Parasuraman, 2019; Zeithaml et al., 2013).
However, service quality does not mediate the relationship between green
infrastructure and satisfaction, further confirming its limited customer
visibility.

Trust also emerges as a significant mediating factor. It strengthens the
relationship between digital banking, green loans, and green services with
customer satisfaction, highlighting the importance of reliability, transparency,
and ethical practices in banking (Hasan et al., 2025). Customers are more
satisfied when they trust that banks are genuinely committed to sustainability
and capable of delivering secure services (Chen & Chang, 2013; Ellahi et al.,
2023). However, trust does not significantly mediate the relationship between
green infrastructure and satisfaction, indicating that infrastructural efforts
alone do not build customer confidence without direct interaction.

Finally, privacy is identified as an important mediating factor,
particularly in digital and green banking services (Butt et al., 2025). The
findings suggest that customers are more satisfied when they perceive their
personal and financial information to be secure. Privacy enhances trust and
reduces perceived risks associated with digital transactions, thereby
strengthening the impact of green banking practices on satisfaction
(Hammoud et al., 2018; Ho & Chow, 2023). In Pakistan, where concerns
about data security and cyber risks are increasing, privacy plays a critical role
in shaping customer perceptions and acceptance of green banking services
(Hasan et al., 2026).

Overall, the study demonstrates that green banking practices
contribute to customer satisfaction when supported by strong service quality,
trust, and privacy. It highlights the need for banks to integrate sustainability
with customer-centric service delivery to achieve meaningful outcomes in a
competitive and digitally evolving banking environment.
Practical Implications
The findings of this study provide several practical implications for banking
practitioners, managers, and policymakers, particularly within Pakistan’s
evolving banking sector. First, the results highlight that green banking
practices alone are not sufficient to enhance customer satisfaction unless they
are supported by high service quality and strong customer trust. Therefore,
banks must integrate green initiatives into customer-facing service processes,
ensuring that digital banking platforms, green loans, and green services are
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efficient, reliable, and user-friendly. Improving operational performance, such
as faster transaction processing, reduced service errors, and responsive
customer support, is essential to maximize the benefits of green banking.

Second, the mediating role of service quality suggests that banks should
treat green banking as part of their broader service excellence strategy rather
than as a standalone sustainability effort. Training front-line employees and
digital support teams to effectively communicate and deliver green products
can significantly improve customer perceptions. Clear communication of
green product features, transparent pricing, and simplified digital interfaces
can further enhance service quality and customer experience.

Third, trust plays a critical role in shaping customer satisfaction,
particularly in a context where concerns about digital fraud and data security
are prevalent. Banks should invest in robust cybersecurity systems and clearly
communicate these measures to customers to build confidence. Transparency
in green claims and adherence to ethical standards can also strengthen trust
and credibility.

Finally, from a policy perspective, regulators such as the State Bank of
Pakistan can use these findings to promote customer-centric green banking
frameworks. Policies should emphasize not only environmental sustainability
but also service quality standards, trust-building mechanisms, and strong data
protection measures to ensure successful adoption of green banking practices.
Limitations of the Study
Despite its contributions, this study has several limitations that should be
acknowledged. First, the research adopts a cross-sectional design, which
captures customer perceptions at a single point in time. As a result, it does not
account for changes in customer attitudes, trust, or satisfaction over time as
green banking practices evolve. A longitudinal approach could provide deeper
insights into how these relationships develop in the long run.

Second, the study relies on self-reported survey data, which may be
subject to common method bias and social desirability bias. Although
established measurement scales were used, respondents may have provided
socially acceptable answers rather than reflecting their true perceptions,
potentially affecting the accuracy of the results.

Third, the sample size is limited to 100 respondents within Pakistan,
which may restrict the generalizability of the findings to other regions or
countries with different regulatory, cultural, or technological environments.
The results should therefore be interpreted with caution when applied beyond
the study context.

Additionally, the study focuses only on three mediating variables:
service quality, trust, and privacy. Other potentially relevant factors, such as
perceived value, environmental awareness, or customer engagement, were not
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included in the model. These limitations suggest that the findings should be
considered as preliminary evidence rather than definitive conclusions.
Directions for Future Research
Based on the limitations and findings of this study, several avenues for future
research are recommended. First, future studies could adopt a longitudinal
research design to examine how customer satisfaction, trust, and service
quality evolve over time as green banking practices mature. This would
provide a more comprehensive understanding of causal relationships and
long-term effects.

Second, researchers can extend the current model by incorporating
additional mediating or moderating variables, such as environmental concern,
perceived value, green brand image, and customer engagement. Including
these variables could offer a more holistic view of customer behavior in the
context of green banking.

Third, comparative studies across different countries or regions would
be valuable in understanding how cultural, regulatory, and technological
differences influence the effectiveness of green banking practices. Such studies
could help generalize findings and provide insights into global banking trends.
Moreover, future research could explore perspectives beyond customers,
including those of bank employees and managers, to better understand
implementation challenges and organizational dynamics. Finally, the role of
emerging technologies such as artificial intelligence, fintech solutions, and
blockchain in enhancing service quality, trust, and sustainability in green
banking could be further investigated.
Conclusion
This study investigates the relationship between green banking practices and
customer satisfaction in Pakistan’s banking sector, with a particular focus on
the mediating roles of service quality, trust, and privacy. The findings reveal
that green banking initiatives, including digital banking, green loans, and
green services, significantly enhance customer satisfaction when supported by
effective service delivery and strong relational factors. However, green
infrastructure does not have a direct significant impact, suggesting that
customers prioritize functional and experiential aspects of banking over less
visible environmental efforts.

The results highlight that service quality plays a crucial role in
translating green banking initiatives into positive customer outcomes.
Efficient, reliable, and user-friendly services are essential for maximizing the
benefits of sustainability-driven practices. Similarly, trust emerges as a key
factor in strengthening customer relationships, as customers are more
satisfied when they perceive banks as transparent, reliable, and genuinely
committed to environmental responsibility.
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Privacy also plays a significant role, particularly in digital banking
environments where concerns about data security and cyber risks are
increasing. Strong privacy protection enhances customer confidence, reduces
perceived risk, and contributes to higher satisfaction levels. These findings
underscore the importance of integrating technological, relational, and
security dimensions into green banking strategies.

Overall, the study contributes to the growing body of literature by
providing an integrated framework that explains how green banking practices
influence customer satisfaction in a developing economy context. It
emphasizes that sustainability initiatives must be complemented by high
service quality, trust-building measures, and robust privacy protection to
achieve meaningful outcomes.

For practitioners and policymakers, the study offers valuable insights
into designing customer-centric and sustainable banking strategies. By
aligning environmental goals with service excellence and customer trust,
banks can enhance satisfaction, foster long-term relationships, and support
sustainable development within the financial sector.
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