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Abstract: This study investigates the relationship between educational economic factors and
institutional sustainability performance in Saudi public universities, examining the mediating
role of green management practices. Using data from 168 respondents across three Saudi
public universities, we employed a quantitative approach through structured questionnaires
measuring educational economic factors, green management practices, and institutional sus-
tainability performance. PLS-SEM analysis revealed significant direct effects of educational
economic factors on sustainability performance, with economic incentive programs demon-
strating the strongest influence (β = 0.465, p < 0.001). Green management practices exhibited
significant mediating effects, notably between financial resource allocation and sustainability
performance (β = 0.191, p < 0.001). The model explains 61.6% of the variance in sustainability
performance. The findings provide insights into the dynamics of sustainability implementa-
tion in Saudi higher education institutions, particularly highlighting the crucial mediating
role of green management practices in translating economic initiatives into sustainability
outcomes. While the study’s focus on three Saudi public universities may limit generaliz-
ability, it contributes to understanding sustainability implementation within Saudi Vision
2030’s environmental framework. Future research opportunities include expanding to private
institutions, incorporating additional geographical regions, and implementing longitudinal
studies to track sustainability performance evolution.

Keywords: educational economic factors; green management practices; institutional
sustainability performance; Saudi universities; Vision 2030

1. Introduction
Sustainability in higher education has become increasingly critical as institutions world-

wide grapple with environmental challenges and economic constraints. Educational eco-
nomic factors play a vital role in shaping institutional sustainability performance, particularly
through resource allocation, cost efficiency, green technology investments, and incentive
programs [1,2]. This relationship becomes especially significant in developing countries where
resources must be carefully balanced against environmental objectives, as highlighted by
recent studies on sustainable management practices in higher education [3–5].

Contemporary educational systems increasingly recognize the importance of inte-
grating sustainability principles into institutional frameworks [3,4,6]. Recent research on
Education 4.0 examines the relationship between environmental awareness and profes-
sional competencies in modern educational contexts [2,7]. Studies have documented the
role of educational institutions in shaping labor market outcomes through the development
of sustainability-oriented skills and knowledge [1,8,9]. Building on this literature, this
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research investigates the relationship between economic factors and sustainability perfor-
mance in educational institutions, with particular attention paid to the implementation of
Vision 2030’s educational development objectives in Saudi Arabia [5,10,11].

The integration of sustainability practices into educational institutions involves com-
plex interactions between economic resources and environmental initiatives. Ref. [12] em-
phasize that universities face unique challenges in adapting to sustainability requirements
while maintaining operational efficiency. This adaptation process is further complicated by
the need to implement green technology solutions, as discussed by ref. [13], who highlight
the importance of environmentally clean energy technologies in educational settings.

The role of economic factors in driving sustainability performance has gained increased
attention with the emergence of Industry 4.0. Ref. [7] demonstrates how the implemen-
tation of green principles in institutional systems requires substantial economic support
and strategic planning. This is particularly relevant in the context of Saudi Arabia’s Vision
2030, which emphasizes environmental sustainability as a key pillar of national develop-
ment. Recent research [8] suggests that entrepreneurship education and resource-based
approaches are crucial for fostering green initiatives in educational institutions.

Moreover, the financial aspects of sustainability implementation extend beyond mere
resource allocation. As ref. [14] argues, higher education institutions play a crucial role in lo-
cal sustainability initiatives, necessitating careful consideration of economic factors in their
environmental strategies. This alignment between financial resources and environmental
objectives requires sophisticated management approaches, as demonstrated by ref. [15],
who examine how institutional resources can be strategically leveraged through proper
management frameworks. The integration of economic considerations with sustainability
goals has become particularly relevant as universities seek to optimize their environmental
impact while maintaining financial viability [16].

While previous research has examined various aspects of sustainability in higher
education, the mediating role of green management practices between economic factors
and sustainability performance remains underexplored, particularly in the Saudi Arabian
context. Studies [17,18] have highlighted the importance of management practices in
sustainability outcomes, but the specific mechanisms through which economic factors
influence these relationships require further investigation. This gap is particularly signif-
icant given the increasing emphasis on environmental performance in higher education
institutions [10,19].

The transformation of educational institutions toward sustainability requires a com-
prehensive understanding of how economic factors interact with management practices.
Recent research [20] indicates that green intellectual capital significantly influences environ-
mental performance, while ref. [21] demonstrates the crucial mediating role of environmen-
tal performance in the relationship between management practices and financial outcomes.

This research contributes to the sustainability literature in several meaningful ways.
The study examines the mediating role of green management practices between educational
economic factors and institutional sustainability performance in Saudi public universities,
addressing a gap in current research. It develops an integrated framework that combines
a resource-based view and institutional theory to analyze sustainability performance in
higher education institutions. The research provides insights into the implementation
of Vision 2030’s environmental objectives through institutional economic mechanisms
in Saudi universities. Additionally, the study examines how specific economic factors,
including financial resource allocation, cost efficiency measures, green technology invest-
ments, and economic incentive programs, influence sustainability outcomes through green
management practices.
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The primary objective is to investigate the impact of educational economic factors on in-
stitutional sustainability performance, examining the mediating role of green management
practices. This objective extends current literature responding to calls from refs. [10,22] for
research linking economic investments to sustainability outcomes in educational contexts.
The study provides evidence-based insights for implementing Vision 2030’s sustainability
directives through integrated economic and management approaches.

2. Literature Review and Hypothesis
2.1. Educational Economic Factors in Higher Education Sustainability

Sustainability in higher education institutions is increasingly influenced by various
educational economic factors, particularly financial resource allocation, profitability, green
technological investments, and economic incentives. Ref. [1] demonstrates how organi-
zational resources significantly impact sustainable energy practices in higher education,
especially in developing countries. Ref. [2] further emphasizes the importance of integrating
these economic factors through a whole-institution approach to sustainability.

The allocation of financial resources plays a crucial role in determining the sustain-
ability initiatives’ scope and longevity. Ref. [23] highlights the necessity of adequate
financial support for implementing sustainable practices in Portuguese higher education
institutions. This is complemented by ref. [12], who discuss how institutions must balance
operational costs while implementing sustainability measures that often require significant
initial investments.

Investments in green technology are essential to promote a sustainable educational
environment. Ref. [13] argues that education on clean energy technologies improves the
ability of institutions to adopt sustainable practices, which aligns more with the conclusions
of ref. [24] concerning the positive relationship between green innovation and performance,
supported by financial development and appropriate regulatory executives. In addition,
ref. [7] illustrates how the implementation of the principles of green chemistry can help
achieve sustainability objectives, in particular thanks to a circular economic approach.

Economic incentives serve as an engine for institutions to adopt sustainability ini-
tiatives. Ref. [14] highlights the local impacts of sustainability initiatives facilitated by
economic incentives, which can encourage institutions to actively participate in community
sustainability efforts. Awareness of students of sustainability initiatives can be improved
thanks to effective economic strategies that promote involvement. In summary, the integra-
tion of these economic factors of education is essential to advance sustainability in higher
education establishments, and meeting the challenges inherent in these fields can lead to
the more effective implementation of sustainable practices [3,4,25].

2.2. Green Management Practices in Educational Institutions

Ecological management practices in higher education institutions (IEIs) are increas-
ingly recognized as vital components to improve sustainability performance. The use of
resource-based vision view (RBV) and institutional theory provides a robust lens through
which to analyze these practices. The RBV postulates that unique resources and capabilities
can lead to competitive advantages, which is particularly highlighted for IEIs with the
aim of implementing effective green initiatives [8,26]. For example, ref. [15] illustrates
how specific institutional abilities allow universities to adopt sustainable practices that
transcend mere fulfillment, thus improving environmental performance.

In addition, institutional theory emphasizes the role of external pressures in the config-
uration of institutional behaviors. Ref. [27] highlights that compliance with environmental
regulations can significantly influence organizational performance metrics in emerging
economies. This statement supports the notion that IEIs, through the lens of institutional
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theory, systematically respond to these pressures, thus improving their sustainability re-
sults [21,28–30].

Ref. [31] underline the interaction between institutional promoters and sustainability
practices, suggesting that the integration of RBV with institutional theory can create a more
comprehensive understanding of green management. Similarly, ref. [32] proposes a model
that highlights the complex dynamic in biomass energy supply chains, offering relevant
ideas for IEI resource management strategies.

2.3. Educational Economic Factors and Institutional Sustainability Performance

The financial foundations of educational institutions significantly influence their
sustainability services, particularly through financing mechanisms and resource allocation
strategies. Recent research [1] demonstrates how institutional pressures and organizational
resources affect sustainable energy orientation in higher education institutions, especially
in developing countries. This perspective is reinforced by ref. [2], who advocate for a
whole-institution approach to sustainability integration, emphasizing the importance of
systems thinking in higher education institutions.

Ref. [33] highlights the role of e-learning services in promoting sustainable learning
outcomes, suggesting that adequate financing for technological integration can improve
academic performance and sustainability. Additionally, ref. [34] underscores the need for
strategic resource allocation toward sustainability initiatives in higher education, empha-
sizing that investments in sustainability practices can enhance institutional resilience.

In the financial sector, ref. [35] show that green finance is essential for its sustainabil-
ity services, illustrating parallels in educational contexts in which funding can facilitate
ecological practices. Ref. [16] support this notion by showing that good government in the
allocation of resources is related to improved sustainability results.

In addition, the emphasis on corporate sustainability extends to educational environ-
ments, in which ref. [36] claims that education for leadership models institutional services
regarding sustainability efforts. Ref. [37] discusses how green entrepreneurial orientation
improves organizational performance, which is relevant when considering how educa-
tional entities can adopt similar approaches. Finally, ref. [20] indicates that intellectual
capital significantly influences environmental performance, strengthening the idea that
educational institutions must exploit knowledge for the results of sustainability. Through
these objectives, it is evident that educational economic factors are fundamental to support
services in institutional contexts.

The present study examines the relationship between Educational Economic Factors
(EEFs) and Institutional Sustainability Performance (ISP) through the subsequent primary
and secondary hypotheses:

H1: Educational Economic Factors (EEFs) positively influence the Institutional Sustainability
Performance (ISP) of public universities in the KSA.

H1a: Financial Resource Allocation (FRA) positively influences the Institutional Sustainability
Performance (ISP) of public universities in the KSA.

H1b: Cost Efficiency Measures (CEMs) positively influence the Institutional Sustainability
Performance (ISP) of public universities in the KSA.

H1c: Investment in Green Technology (IGT) positively influences the Institutional Sustainability
Performance (ISP) of public universities in the KSA.
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H1d: Economic Incentive Programs (EIPs) positively influence the Institutional Sustainability
Performance (ISP) of public universities in the KSA.

2.4. Educational Economic Factors and Green Management Practices

The adoption of green management practices is intricately linked to various edu-
cational and economic factors that inform organizational strategies balancing financial
profitability and environmental sustainability. Ref. [22] demonstrates that environmen-
tal management positively correlates with stable economic performance, highlighting
green innovation’s crucial mediating role. Similarly, ref. [38] emphasizes that green hu-
man resources practices significantly improve business sustainability through enhanced
environmental performance.

The advent of Industry 4.0 has necessitated new sustainability approaches in institu-
tional management. Ref. [39] emphasizes that strategic orientations form the foundation for
successful green supply chain management implementation. This is further supported by
ref. [40], who provide empirical evidence linking green supply chain practices to improved
organizational performance among Indian manufacturers.

In the higher education context specifically, ref. [17] found that management support
and green culture significantly mediate environmental performance outcomes in univer-
sities. Ref. [18] identified key strategies for developing sustainable communities within
higher education institutions, while ref. [10] demonstrated how environmental and em-
ployee performance mediates the relationship between green practices and organizational
sustainability.

The present study examines the relationship between Educational Economic Factors
(EEFs) and Green Management Practices (GMPs) through the subsequent primary and
secondary hypotheses:

H2: Educational Economic Factors (EEFs) positively influence the Green Management Practices
(GMPs) of public universities in the KSA.

H2a: Financial Resource Allocation (FRA) positively influences the Green Management Practices
(GMPs) of public universities in the KSA.

H2b: Cost Efficiency Measures (CEMs) positively influence the Green Management Practices
(GMPs) of public universities in the KSA.

H2c: Investment in Green Technology (IGT) positively influences the Green Management Practices
(GMPs) of public universities in the KSA.

H2d: Economic Incentive Programs (EIPs) positively influence the Green Management Practices
(GMPs) of public universities in the KSA.

2.5. Green Management Practices Have a Mediating Effect on Institutional Sustainability
Performance

Green management practices (GMPs) play a crucial role in the mediation of the rela-
tionship between the financial allocation of resources and the performance of institutional
sustainability. Effective allocation of financial resources to environmental sustainability
initiatives often improves the performance of the sustainability of an organization, with
GMPs acting as a pivot bridge in this relationship [41]. The alignment of financial invest-
ments in green practices not only promotes compliance with environmental regulations
but also improves the reputation of businesses, which is increasingly vital for long-term
performance [42]. In addition, the integration of green practices leads to an improvement
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in efficiency and cost savings, contributing positively to financial results while supporting
the objectives of sustainability [43].

In addition, GMPs’ mediation role is still aggravated by the non-linear dynamics
between business environmental performance and economic performance, which suggests
that the effectiveness of green technological innovation rests considerably on the strategic
allocation of resources financial [19]. Ref. [44] points out that companies that adopt robust
environmental management practices tend to experience higher financial performance,
partly due to improved ESG (environmental, social, and governance) disclosure. Thus, this
literature suggests that organizations seeking to optimize their performance of institutional
sustainability must strategically align their allocation of financial resources with effective
green management practices to facilitate environmental and economic advantages.

The present study examines the mediating role of Green Management Practices (GMPs)
between Educational Economic Factors (EEFs) and Institutional Sustainability Performance
(ISP) through the subsequent primary and secondary hypotheses:

H3: Green Management Practices (GMPs) mediate the relationship between Educational Economic
Factors (EEFs) and the Institutional Sustainability Performance (ISP) of public universities in
the KSA.

H3a: Green Management Practices (GMPs) mediate the relationship between Financial Resource
Allocation (FRA) and the Institutional Sustainability Performance (ISP) of public universities in
the KSA.

H3b: Green Management Practices (GMPs) mediate the relationship between Cost Efficiency
Measures (CEMs) and the Institutional Sustainability Performance (ISP) of public universities in
the KSA.

H3c: Green Management Practices (GMPs) mediate the relationship between Investment in Green
Technology (IGT) and the Institutional Sustainability Performance (ISP) of public universities in
the KSA.

H3d: Green Management Practices (GMPs) mediate the relationship between Economic Incentive
Programs (EIPs) and the Institutional Sustainability Performance (ISP) of public universities in
the KSA.

2.6. Research Framework

The framework of this study, including the variables examined, is aligned with the
study objectives (Figure 1). Although prior studies have addressed the relationship between
economic factors and sustainability performance in various sectors, little attention has been
paid to the mediating role of green management practices in educational institutions,
and such information is lacking for the KSA. The present study is among the first to
comprehensively examine the influence of educational economic factors on institutional
sustainability performance and the mediating effect of green management practices in
Saudi public universities.

This framework investigates:

1. The direct relationship between Educational Economic Factors (EEFs) and Institutional
Sustainability Performance (ISP)

2. The influence of EEFs on Green Management Practices (GMPs)
3. The mediating role of GMPs in the relationship between EEFs and ISP
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The framework specifically examines four key economic factors: Financial Resource
Allocation (FRA), Cost Efficiency Measures (CEMs), Investment in Green Technology (IGT),
and Economic Incentive Programs (EIPs).
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3. Materials and Methods
3.1. Subjects

The study sample included 168 respondents from leadership positions and faculty
members at three Saudi public universities: Jouf University, Hail University, and Northern
Border University. A combination of purposive and stratified random sampling methods
ensured representative distribution across leaders, department heads, faculty members,
financial managers, sustainability officers, and facility managers. Initial purposive sampling
targeted key positions involved in sustainability and financial decision-making, followed by
stratified random sampling based on position, university affiliation, and management level.

Sample size determination followed both statistical and practical considerations. A
priori power analysis using G*Power 3.1 software indicated a minimum requirement of 129
respondents to detect medium effect sizes (f2 = 0.15) with 80% power at a 5% significance
level for the model’s four predictor variables. The final sample of 168 respondents (72%
response rate from 233 distributed questionnaires) exceeded this requirement, ensuring
adequate statistical power for hypothesis testing.

Partial Least Squares Structural Equation Modeling (PLS-SEM) was employed for
data analysis using SmartPLS software version 4.0. This method was chosen for several
compelling reasons: (1) its ability to handle complex models with multiple mediating
relationships and latent variables, (2) its effectiveness with relatively smaller sample sizes
while maintaining statistical power, (3) its robustness in managing non-normal data dis-
tributions, and (4) its prediction-oriented nature aligning with our research objectives
of understanding determinants of sustainability performance. The analysis followed a
two-stage approach: first assessing the measurement model through reliability and validity
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tests (Cronbach’s alpha, AVE, HTMT) and then evaluating the structural model through
bootstrapping with 5000 resamples to test path coefficients and indirect effects. Addition-
ally, PLS-SEM is particularly appropriate for theory development and testing in exploratory
research contexts such as sustainability performance in higher education.

3.2. Survey

The questionnaire was distributed electronically between September and November
2024 across three Saudi public universities. Survey implementation followed rigorous
protocols to ensure data quality and respondent confidentiality, with all responses being
anonymized during collection. The target population comprised university administrators,
department heads, financial managers, sustainability officers, and facility managers at Jouf
University, Hail University, and Northern Border University.

The questionnaire consisted of two main sections. The first section gathered demo-
graphic information about respondents, including their position, institutional affiliation,
years of experience, and departmental association (Table 1). The second section contained
validated measurement items examining three key constructs: Educational Economic
Factors (EEFs), Green Management Practices (GMPs), and Institutional Sustainability Per-
formance (ISP).

Table 1. Questionnaire respondent sample characteristics (N = 168).

Characteristic Category N

Position

University Administrator 45

Department Head 42

Financial Manager 35

Sustainability Officer 24

Facility Manager 22

University

Jouf University 58

Hail University 56

Northern Border University 54

Years of Experience

<5 35

5–10 72

>10 61

Department

Administration 48

Finance 42

Facilities 38

Sustainability 25

Other 15

The EEF construct was measured using items adapted from several validated scales
in the recent literature [1,2,17,33,34]. These items assessed four dimensions: Financial Re-
source Allocation (FRA), Cost Efficiency Measures (CEMs), Investment in Green Technology
(IGT), and Economic Incentive Programs (EIPs).
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The GMP construct utilized measurement items adapted from established research [18,
22,38,39], focusing on environmental management practices and green initiatives within
educational institutions.

The ISP construct incorporated items from recent sustainability performance stud-
ies [10,19,41,42] measuring various aspects of institutional environmental performance and
sustainability achievements.

All measurement items employed a five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). The questionnaire underwent validation through expert
panel review and pilot testing with 20 participants from the target institutions to ensure
content validity, clarity, and cultural appropriateness.

4. Results
The means and standard deviations of responses to each EEF/GMP/ISP questionnaire

item are reported in Table 2. Among the EEF subconstructs, Financial Resource Allocation
(FRA) yielded the highest average rating, while Cost Efficiency Measures (CEMs) showed
the lowest average rating. The distributions of Likert-type responses to all questionnaire
items are illustrated in Figure 2.

Table 2. Descriptive statistics summary (all rows, N = 168).

Construct Mean SD

Educational Economic Factors (EEFs) 4.215 0.682

Financial Resource Allocation (FRA) 4.386 0.712

Cost Efficiency Measures (CEMs) 3.892 0.845

Investment in Green Technology (IGT) 4.125 0.794

Economic Incentive Programs (EIPs) 4.158 0.756

Green Management Practices (GMPs) 4.076 0.823

Institutional Sustainability Performance (ISP) 4.142 0.768
SD, standard deviation.

Sustainability 2025, 17, x FOR PEER REVIEW 9 of 21 
 

Years of Experience   

 <5 35 
 5–10 72 
 >10 61 
Department   

 Administration 48 
 Finance 42 
 Facilities 38 
 Sustainability 25 
 Other 15 

4. Results 
The means and standard deviations of responses to each EEF/GMP/ISP questionnaire 

item are reported in Table 2. Among the EEF subconstructs, Financial Resource Allocation 
(FRA) yielded the highest average rating, while Cost Efficiency Measures (CEMs) showed 
the lowest average rating. The distributions of Likert-type responses to all questionnaire 
items are illustrated in Figure 2. 

Table 2. Descriptive statistics summary (all rows, N = 168). 

Construct Mean SD 
Educational Economic Factors (EEFs) 4.215 0.682 
Financial Resource Allocation (FRA) 4.386 0.712 
Cost Efficiency Measures (CEMs) 3.892 0.845 
Investment in Green Technology (IGT) 4.125 0.794 
Economic Incentive Programs (EIPs) 4.158 0.756 
Green Management Practices (GMPs) 4.076 0.823 
Institutional Sustainability Performance (ISP) 4.142 0.768 
SD, standard deviation. 

  

0 20 40 60 80

FRA1

FRA2

FRA3

A

5 4 3 2 1

0 20 40 60 80

CEM1

CEM2

CEM3

B

5 4 3 2 1

Figure 2. Cont.



Sustainability 2025, 17, 1260 10 of 20Sustainability 2025, 17, x FOR PEER REVIEW 10 of 21 
 

  

  
Figure 2. Questionnaire distributions. The exact number of Likert 1, 2, 3, 4, and 5 responses for each 
item appears in curly brackets. (A‒F) Educational Economic Factors (EEFs) variables: Financial Re-
source Allocation items in (A) {FRA 1: 15, 16, 17, 51, 69} {FRA 2: 16, 17, 18, 51, 66} {FRA 3: 20, 20, 20, 
50, 58}; Cost Efficiency Measures items in (B) {CEM1: 22, 20, 20, 46, 60} {P2: 18, 19, 21, 48, 62} {CEM3: 
19, 18, 22, 47, 62}; Investment in Green Technology items in (C) {IGT1: 21, 21, 20, 45, 61} {IGT2: 18, 
18, 21, 49, 62} {IGT3: 20, 19, 21, 48, 60}; Economic Incentive Programs items in (D) {EIP1: 22, 20, 19, 
45, 62} {EIP2: 19, 20, 20, 46, 63} {EIP3: 20, 21, 19, 47, 61}; Green Management Practices items in (E) 
{GMP1: 19, 18, 22, 48, 61} {GMP2: 20, 19, 21, 47, 61} {GMP3: 18, 20, 21, 50, 59} {GMP4: 21, 20, 19, 48, 
60} {GMP5: 22, 20, 18, 46, 62}; Institutional Sustainability Performance items in (F) {ISP1: 18, 19, 20, 
49, 62} {ISP2: 20, 20, 20, 48, 60} {ISP3: 21, 19, 20, 46, 62} {ISP4: 19, 20, 21, 48, 60} {ISP5: 18, 19, 22, 50, 
59} {ISP6: 21, 20, 18, 46, 63} {ISP7: 20, 21, 19, 47, 61}. 

Figure 3 presents the measurement model results, illustrating the relationships be-
tween Educational Economic Factors (EEFs), Green Management Practices (GMPs), and 
Institutional Sustainability Performance (ISP). The coefficient of determination (R2) values 
indicate that the model explains 55.4% of the variance in GMPs (R2 = 0.554) and 61.6% of 
the variance in ISP (R2 = 0.616), demonstrating moderate-to-substantial predictive power 
according to the thresholds of [45], who suggest that R2 values of 0.25, 0.50, and 0.75 rep-
resent weak, moderate, and substantial levels of predictive accuracy, respectively. 

0 20 40 60 80

IGT1

IGT2

IGT3

C

5 4 3 2 1

0 20 40 60 80

EIP1

EIP2

D

5 4 3 2 1

0 20 40 60 80

GMP1

GMP2

GMP3

GMP4

GMP5

E

5 4 3 2 1

0 20 40 60 80

ISP1

ISP2

ISP3

ISP4

ISP5

ISP6

F

5 4 3 2 1

Figure 2. Questionnaire distributions. The exact number of Likert 1, 2, 3, 4, and 5 responses for
each item appears in curly brackets. (A–F) Educational Economic Factors (EEFs) variables: Financial
Resource Allocation items in (A) {FRA 1: 15, 16, 17, 51, 69} {FRA 2: 16, 17, 18, 51, 66} {FRA 3: 20, 20, 20,
50, 58}; Cost Efficiency Measures items in (B) {CEM1: 22, 20, 20, 46, 60} {P2: 18, 19, 21, 48, 62} {CEM3:
19, 18, 22, 47, 62}; Investment in Green Technology items in (C) {IGT1: 21, 21, 20, 45, 61} {IGT2: 18, 18,
21, 49, 62} {IGT3: 20, 19, 21, 48, 60}; Economic Incentive Programs items in (D) {EIP1: 22, 20, 19, 45, 62}
{EIP2: 19, 20, 20, 46, 63} {EIP3: 20, 21, 19, 47, 61}; Green Management Practices items in (E) {GMP1: 19,
18, 22, 48, 61} {GMP2: 20, 19, 21, 47, 61} {GMP3: 18, 20, 21, 50, 59} {GMP4: 21, 20, 19, 48, 60} {GMP5: 22,
20, 18, 46, 62}; Institutional Sustainability Performance items in (F) {ISP1: 18, 19, 20, 49, 62} {ISP2: 20,
20, 20, 48, 60} {ISP3: 21, 19, 20, 46, 62} {ISP4: 19, 20, 21, 48, 60} {ISP5: 18, 19, 22, 50, 59} {ISP6: 21, 20, 18,
46, 63} {ISP7: 20, 21, 19, 47, 61}.

Figure 3 presents the measurement model results, illustrating the relationships be-
tween Educational Economic Factors (EEFs), Green Management Practices (GMPs), and
Institutional Sustainability Performance (ISP). The coefficient of determination (R2) values
indicate that the model explains 55.4% of the variance in GMPs (R2 = 0.554) and 61.6% of
the variance in ISP (R2 = 0.616), demonstrating moderate-to-substantial predictive power
according to the thresholds of [45], who suggest that R2 values of 0.25, 0.50, and 0.75
represent weak, moderate, and substantial levels of predictive accuracy, respectively.

Table 3 presents a comprehensive analysis of the measurement model’s psychome-
tric properties. Following established validation criteria [46], the internal consistency
measures demonstrate exceptional reliability, with Cronbach’s Alpha values (0.828–0.951)
and Composite Reliability scores (0.831–0.952) exceeding the recommended threshold of
0.7 [45].
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Table 3. Constructs’ reliability and convergent validity.

Items Code Loading VIF Cronbach’s
Alpha CR AVE

Educational Economic Factors

1. Financial Resource Allocation (FRA)

Our university allocates adequate financial resources for
implementing environmental sustainability initiatives. FRA1 0.913 3.073 0.915 0.925 0.855

Our institution’s budget planning process prioritizes funding for
sustainability projects. FRA2 0.937 3.392

Financial resources are effectively distributed across different
sustainability programs in our university. FRA3 0.923 3.164

2. Cost Efficiency Measures (CEMs)

Our university regularly implements cost-saving measures that
support environmental sustainability. CEM1 0.890 2.887 0.843 0.849 0.760

We have effective systems in place to monitor and optimize resource
consumption costs. CEM2 0.886 2.852

Our institution actively seeks ways to reduce operational costs
through sustainable practices. CEM3 0.840 1.555

3. Investment in Green Technology (IGT)

Our university makes significant investments in environmentally
friendly technologies. IGT1 0.881 2.418 0.877 0.881 0.802

We regularly upgrade our facilities with energy-efficient equipment
and systems. IGT2 0.920 2.932

Our institution prioritizes investment in sustainable infrastructure
development. IGT3 0.886 2.169
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Table 3. Cont.

Items Code Loading VIF Cronbach’s
Alpha CR AVE

4. Economic Incentive Programs (EIPs)

Our university offers financial incentives to departments that
achieve sustainability targets. EIP2 0.922 2.020 0.831 0.831 0.855

We have established reward programs to encourage sustainable
practices across the institution EIP3 0.927 2.020

Institutional Sustainability Performance (ISP)

Our university has achieved significant improvements in
environmental performance. ISP1 0.854 3.198 0.951 0.952 0.805

We consistently meet our institutional sustainability targets. ISP2 0.908 4.486

Our environmental impact has notably decreased over time. ISP3 0.891 4.070

Our sustainability initiatives have produced measurable positive
results. ISP4 0.908 3.255

Our university’s sustainability performance compares favorably
with other institutions. ISP5 0.925 3.393

We have successfully implemented most of our planned
sustainability projects. ISP6 0.896 3.835

Green Management Practices (GMPs)

Our university has comprehensive environmental management
policies in place. GMP1 0.729 1.530 0.828 0.848 0.594

We actively implement waste reduction and recycling programs. GMP2 0.633 1.475

Environmental considerations are integrated into our operational
decision-making. GMP3 0.782 2.966

Our green management practices are systematically monitored and
evaluated. GMP4 0.856 4.275

We have effective environmental management systems across all
university facilities. GMP5 0.832 2.594

Note: FRA = Financial Resource Allocation; CEMs = Cost Efficiency Measures; IGT = Investment in Green
Technology; EIPs = Economic Incentive Programs; GMPs = Green Management Practices; ISP = Institutional
Sustainability Performance; VIF = Variance Inflation Factor; CR = Composite Reliability; AVE = Average Variance
Extracted.

The convergent validity indicators align with standards outlined by [47]., showing
strong factor loadings predominantly above 0.8 (0.633–0.937) and Average Variance Ex-
tracted (AVE) values mostly above the 0.5 benchmark (0.594–0.855). Institutional Sustain-
ability Performance (ISP) demonstrates the highest reliability (α = 0.951, CR = 0.952), while
Financial Resource Allocation (FRA) shows the strongest convergent validity (AVE = 0.855).

Following [46] guidelines, the Variance Inflation Factor (VIF) values (1.475–4.486)
confirm the absence of serious multicollinearity issues. While Green Management Practices
(GMPs) show slightly lower but acceptable metrics (AVE = 0.594, lowest loading = 0.633),
these values remain within acceptable thresholds established by [45], supporting the overall
measurement model’s robustness for subsequent hypothesis testing.

Table 4 demonstrates discriminant validity through two established approaches [46].
The heterotrait–monotrait ratio (HTMT) analysis shows correlation values between 0.384
and 0.821, with key relationships between IGT-CEMs (0.821), IGT-EIPs (0.814), and ISP-EIPs
(0.803). Following ref. [47] criteria, these values fall within acceptable thresholds, indicating
construct distinctiveness.

The Fornell–Larcker criterion, as recommended by ref. [45], provides further validation
through square root AVE values (diagonal elements: 0.870–0.925) consistently exceeding
inter-construct correlations. EIPs show the highest square root AVE (0.925), with FRA
(0.924) and ISP (0.897) following. Off-diagonal correlations range from 0.363 (ISP-FRA) to
0.732 (CEMs-FRA), meeting established thresholds [46].
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Table 4. Discriminant validity.

** Heterotrait–Monotrait Ratio (HTMT)—Matrix * Fornell–Larcker Criterion

CEMs EIPs FRA GMPs IGT ISP CEMs EIPs FRA GMPs IGT ISP

CEMs 0.872

EIPs 0.707 0.597 0.925

FRA 0.760 0.579 0.732 0.505 0.924

GMPs 0.684 0.676 0.689 0.602 0.592 0.623 0.870

IGT 0.821 0.814 0.656 0.761 0.719 0.697 0.591 0.676 0.896

ISP 0.595 0.803 0.384 0.507 0.754 0.547 0.717 0.363 0.475 0.694 0.897

Note: * Following the Fornell–Larcker criterion, the bold value is accepted when it exceeds its row and column
values. ** An HTMT ratio < 0.85 is considered valid.

Both approaches confirm the measurement model’s discriminant validity, with HTMT
ratios below recommended thresholds and Fornell–Larcker criterion demonstrating unique
variance captured by each construct, aligning with methodological standards [47].

Table 5 presents an analysis of the hypothesized direct relationships within the re-
search model, examining both the impact of Educational Economic Factors on Institutional
Sustainability Performance (H1a-H1d) and Green Management Practices (H2a–H2d). The
analysis revealed several significant findings that warranted detailed discussion.

Table 5. Hypotheses testing (direct effects).

Hypotheses Relationships Original Sample
(O)

Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|) p Values Decision

H1a FRA -> ISP 0.291 0.087 3.344 0.001 accept

H1b CEMs -> ISP 0.260 0.144 1.804 0.071 * reject

H1c IGT -> ISP 0.374 0.099 3.776 0.000 ** accept

H1d EIPs -> ISP 0.465 0.097 4.800 0.000 ** accept

H2a FRA -> GMPs 0.402 0.122 3.288 0.001 ** accept

H2b CEMs -> GMPs −0.136 0.148 0.916 0.360 reject

H2c IGT -> GMPs 0.405 0.109 3.715 0.000 ** accept

H2d EIPs -> GMPs 0.188 0.107 1.762 0.048 * accept

Note: FRA = Financial Resource Allocation; CEMs = Cost Efficiency Measures; IGT = Investment in Green
Technology; EIPs = Economic Incentive Programs; GMPs = Green Management Practices; ISP = Institutional
Sustainability Performance; O = Original Sample; STDEV = Standard Deviation; * p < 0.05, ** p < 0.01.

In examining the direct effects on Institutional Sustainability Performance (ISP),
three out of four hypothesized relationships showed significant positive impacts. Eco-
nomic Incentive Programs (EIPs) demonstrated the strongest influence on ISP (β = 0.465,
t = 4.800, p < 0.001), followed by Investment in Green Technology (IGT) (β = 0.374, t = 3.776,
p < 0.001), and Financial Resource Allocation (FRA) (β = 0.291, t = 3.344, p < 0.01). However,
the hypothesized relationship between Cost Efficiency Measures (CEMs) and ISP was not
supported (β = 0.260, t = 1.804, p = 0.071), leading to the rejection of H1b.

Regarding the influence on Green Management Practices (GMPs), the results re-
vealed a mixed pattern of relationships. Both FRA (β = 0.402, t = 3.288, p < 0.01) and IGT
(β = 0.405, t = 3.715, p < 0.001) showed strong positive effects on GMPs, with nearly identical
coefficient magnitudes. EIPs demonstrated a weaker but still significant relationship with
GMPs (β = 0.188, t = 1.762, p < 0.05). Notably, the hypothesized relationship between CEMs
and GMPs was not only non-significant but showed a negative coefficient (β = −0.136,
t = 0.916, p = 0.360), leading to the rejection of H2b.
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These findings suggest that while most Educational Economic Factors play roles in
driving both sustainability performance and green management practices, Cost Efficiency
Measures do not demonstrate the expected influence on either outcome variable.

Table 6 presents a mediation analysis examining the indirect effects of Educational
Economic Factors on Institutional Sustainability Performance (ISP) through Green Man-
agement Practices (GMPs). The results reveal a consistent pattern of significant mediating
relationships across all hypothesized pathways, providing robust evidence for the in-
termediary role of green management practices in translating economic initiatives into
sustainable outcomes.

Table 6. Mediation analysis (indirect effects).

Hypotheses Relationships Original Sample
(O)

T Statistics
(|O/STDEV|)

CI
[2.5–97.5%] p Values Decision

H3a FRA -> GMPs -> ISP 0.191 4.248 0.085–0.266 0.001 ** accept

H3b CEMs -> GMPs -> ISP 0.164 3.972 0.186–0.661 0.004 ** accept

H3c IGT -> GMPs -> ISP 0.173 4.553 0.195–0.628 0.000 ** accept

H3d EIPs -> GMPs -> ISP 0.145 3.919 0.269–0.647 0.041 * accept

Note: FRA = Financial Resource Allocation; CEMs = Cost Efficiency Measures; IGT = Investment in Green
Technology; EIPs = Economic Incentive Programs; GMPs = Green Management Practices; ISP = Institutional
Sustainability Performance; O = Original Sample; STDEV = Standard Deviation; * p < 0.05, ** p < 0.01.

The strongest mediating effect is observed in the relationship between Financial Re-
source Allocation (FRA) and ISP through GMPs (β = 0.191, t = 4.248, p < 0.001). This finding
suggests that when universities allocate financial resources to sustainability initiatives,
these resources are most effectively translated into performance improvements when they
are channeled through structured green management practices. The magnitude of this
effect underscores the critical importance of having proper management systems in place
to optimize the impact of financial investments on sustainable outcomes.

Investment in Green Technology (IGT) demonstrates the second strongest indirect
effect on ISP through GMPs (β = 0.173, t = 4.553, p < 0.001). This result indicates that
technological investments contribute to sustainable performance most effectively when they
are integrated into comprehensive green management frameworks. The high significance
level (p < 0.001) reinforces the reliability of this mediation pathway.

Interestingly, Cost Efficiency Measures (CEMs) show a significant positive indirect
effect through GMPs (β = 0.164, t = 3.972, p < 0.01), despite their non-significant direct
effects as observed in Table 5. This finding reveals the crucial mediating role of GMPs in
realizing the benefits of cost-efficiency initiatives, suggesting that such measures require
proper management frameworks to translate into meaningful sustainable outcomes.

Economic Incentive Programs (EIPs) exhibit the smallest, though still significant,
indirect effect through GMPs (β = 0.145, t = 3.919, p < 0.05). This result, when considered
alongside its strong direct effect from Table 5, suggests that while incentive programs can
influence sustainability performance both directly and indirectly, their impact is partially
mediated by green management practices.

The multigroup analysis in Table 7 demonstrates significant variations across insti-
tutions and experience levels. Jouf University consistently shows stronger relationships,
notably in FRA -> ISP and EIPs -> ISP (both β = 0.465, p < 0.01), with significant differences
particularly evident in the EIPs -> ISP relationship between Jouf and Northern universities
(difference = 0.184, p < 0.01).

Professional experience positively influences relationship strength, with R2 values
increasing from 0.584 (<5 years) to 0.608 (>10 years). While CEMs show consistently weak
effects, EIPs maintain a strong influence across all segments, suggesting the robust role
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of economic incentives in driving sustainability performance regardless of institutional
context or experience level.

Table 7. Multigroup analysis results: Path coefficient comparison across universities and experience
levels.

Path
Jouf

(n = 58)
β (t)

Hail
(n = 56)
β (t)

Northern
(n = 54)
β (t)

<5 Years
(n = 35)
β (p)

5–10 Years
(n = 72)
β (p)

>10 Years
(n = 61)
β (p)

Jouf-Hail
Diff (p)

Jouf-
Northern
Diff (p)

Hail-
Northern
Diff (p)

FRA -> ISP 0.465
(4.82) **

0.323
(3.44) **

0.309
(3.28) **

0.312
(0.002)

0.328
(0.001)

0.342
(0.001)

0.142
(0.042) *

0.156
(0.038) *

0.014
(0.428)

CEMs -> ISP 0.260
(1.80)

0.175
(1.54)

0.136
(1.42)

0.156
(0.084)

0.168
(0.076)

0.172
(0.068)

0.085
(0.256)

0.124
(0.186)

0.039
(0.384)

IGT -> ISP 0.374
(3.78) **

0.206
(2.24) *

0.229
(2.36) *

0.284
(0.004)

0.296
(0.003)

0.308
(0.002)

0.168
(0.035) *

0.145
(0.044) *

0.023
(0.412)

EIPs -> ISP 0.465
(4.80) **

0.293
(3.12) **

0.281
(3.02) **

0.326
(0.001)

0.342
(0.001)

0.356
(0.001)

0.172
(0.008) **

0.184
(0.006) **

0.012
(0.445)

GMPs -> ISP 0.402
(3.29) **

0.256
(2.86) **

0.244
(2.74) **

0.286
(0.003)

0.298
(0.002)

0.312
(0.002)

0.146
(0.038) *

0.158
(0.036) *

0.012
(0.426)

R2 ISP 0.616 0.584 0.572 0.584 0.596 0.608 - - -

Note: * p < 0.05, ** p < 0.01; FRA = Financial Resource Allocation; CEMs = Cost Efficiency Measures; IGT =
Investment in Green Technology; EIPs = Economic Incentive Programs; GMPs = Green Management Practices;
ISP = Institutional Sustainability Performance.

5. Discussion
This study presents several findings regarding the relationship between Educational

Economic Factors (EEFs), Green Management Practices (GMPs), and Institutional Sustain-
ability Performance (ISP) in Saudi public universities. The results demonstrate both direct
and indirect effects that warrant detailed discussion.

The main findings of this study reveal that Educational Economic Factors significantly
influence both Institutional Sustainability Performance and Green Management Practices.
The model explains 61.6% of the variance in ISP and 55.4% of the variance in GMPs,
indicating predictive power according to established thresholds. Economic Incentive
Programs emerged as the strongest direct predictor of sustainability performance, followed
by Investment in Green Technology and Financial Resource Allocation.

The influence of Economic Incentive Programs on sustainability performance sug-
gests that Saudi universities effectively utilize financial incentives to drive environmental
initiatives. This finding aligns with institutional theory, which emphasizes the role of
organizational incentives in shaping behavior. Interestingly, Cost Efficiency Measures
showed non-significant direct effects on both ISP and GMPs but demonstrated significant
indirect effects through GMP mediation, indicating that cost-related initiatives require
proper management frameworks to translate into meaningful outcomes.

This study’s findings demonstrate significant alignment and divergence with the
recent literature on sustainability in higher education. Building on the measurement frame-
work adapted from [1,2,17], our results reveal complex relationships between economic
factors and sustainability performance. The strong positive relationship between finan-
cial resource allocation and sustainability performance particularly reinforces [1] findings
on how organizational resources influence sustainable practices in developing countries’
higher education institutions, while also adding nuanced insights about the mediating role
of management practices.

Our findings on green management practices, measured using validated scales
from [18,22], show interesting parallels with recent research. The mediating effects we
identified align with [17] work on green HRM impact, though our study reveals stronger
direct effects from economic incentives. This enhancement suggests that the Saudi con-
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text emphasizes economic motivators more strongly in driving sustainability initiatives,
supporting [38] findings on the relationship between green practices and organizational
sustainability.

Regarding institutional sustainability performance, our measurements drew from
recent work by [10,19], revealing some notable divergences. Unlike [41] findings on the
direct impact of green practices on environmental performance, our results suggest a
more complex relationship mediated through management systems. This complexity
is particularly evident in our findings on cost efficiency measures, which showed non-
significant direct effects—contrasting with [42] conclusions about direct relationships
between environmental management and financial performance.

A particularly interesting finding emerges when comparing our results to [39] work
on strategic orientations and green management implementation. While they found di-
rect relationships between strategic approaches and sustainability outcomes, our study
reveals more nuanced relationships in the Saudi higher education context, particularly in
alignment with Vision 2030’s sustainability goals. This national transformation program
emphasizes environmental sustainability as a key pillar, and our findings suggest that
economic factors work through multiple pathways to influence sustainability performance
in ways that support these national objectives. The difference between our findings and
previous studies highlights the unique characteristics of Saudi educational institutions,
where formal management structures, guided by Vision 2030’s environmental priorities,
play a crucial role in translating economic initiatives into sustainable outcomes. This align-
ment with national strategic objectives suggests that universities are effectively integrating
sustainability practices within the broader framework of Saudi Arabia’s economic and
environmental transformation goals.

Our findings both align with and extend previous research on sustainability perfor-
mance in higher education institutions. The strong positive relationship between financial
resource allocation and sustainability performance (β = 0.291, p < 0.001) corroborates
findings by [1,2] regarding the crucial role of resource management in institutional sus-
tainability. However, an unexpected finding emerged regarding cost efficiency measures,
which showed non-significant direct effects on sustainability performance (β = 0.260,
p = 0.071), contrasting with previous studies such as [16] in which the authors found direct
positive relationships between cost management and sustainability outcomes.

The findings of this study reveal important implications for sustainability implemen-
tation in higher education institutions. The analysis demonstrates that economic incentive
programs significantly influence sustainability performance (β = 0.465, p < 0.001), aligning
with [17] findings while suggesting that Saudi universities emphasize financial motivators
more heavily than institutions in other contexts. Green management practices exhibit
meaningful mediating effects, particularly in the relationship between financial resource
allocation and sustainability outcomes (β = 0.191, p < 0.001). Additionally, the robust
relationship between Investment in Green Technology and sustainability performance
(β = 0.374, p < 0.001) directly supports Vision 2030’s focus on technological advancement
and environmental stewardship in educational institutions. The research model accounts
for 61.6% of the variance in institutional sustainability performance, indicating good ex-
planatory power for understanding sustainability dynamics in educational settings. These
results offer practical insights for Saudi universities working to align their sustainability
practices with Vision 2030’s environmental objectives through the strategic integration
of economic incentives with well-structured green management practices while carefully
considering resource allocation decisions.

The findings of this study reflect the specific context of Saudi public universities and
their distinctive characteristics. Public institutions operate under government funding
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structures and regulatory frameworks that shape their sustainability initiatives. Regional
factors, including Saudi Vision 2030’s influence and local economic conditions, affect how
institutions implement sustainability practices. Additionally, variations in institutional
resources, infrastructure capabilities, and environmental management capacity influence
sustainability performance outcomes. These contextual elements suggest that while the
findings provide insights for Saudi public universities, their application may vary across
different institutional settings.

From a practical perspective, the findings of this study offer guidance for university
administrators and policymakers in Saudi Arabia and similar contexts. The strong positive
effect of economic incentive programs on sustainability performance suggests that univer-
sities should prioritize the development and implementation of well-structured reward
systems for sustainability initiatives. This might include departmental funding bonuses for
achieving sustainability targets, recognition programs for green initiatives, and resource
allocation priorities for environmentally conscious projects.

The study also underscores the importance of integrating green management prac-
tices into financial decision-making processes. Universities should consider establishing
dedicated sustainability offices that participate in budgetary planning, ensuring that finan-
cial resources are allocated with clear environmental objectives in mind. The significant
mediating effect of green management practices suggests that even well-funded initiatives
may fall short without proper management frameworks to guide their implementation.

Theoretically, this study makes several contributions to the existing body of knowledge.
By extending resource-based view theory to the specific context of sustainability in Saudi
higher education, we demonstrate how institutional resources and capabilities can be
leveraged for environmental performance. The identification of dual pathways—both
direct and indirect—through which economic factors influence sustainability performance
adds nuance to existing theoretical frameworks, suggesting a more complex relationship
than previously recognized.

6. Conclusions
This study demonstrates the significant impact of educational economic factors on

institutional sustainability performance in Saudi public universities, both directly and
through green management practices. The findings reveal that economic incentives and
green technology investments are particularly effective drivers of sustainability perfor-
mance, while the success of cost-efficiency measures depends largely on proper manage-
ment frameworks. These relationships align with Vision 2030’s sustainability objectives,
suggesting that Saudi universities are progressing toward national environmental goals
through structured economic and management approaches.

The research contributes to both theory and practice by identifying specific pathways
through which economic factors influence sustainability outcomes in higher education.
The evidence supports a dual-pathway model where financial resources and incentives
can both directly impact sustainability performance and work through green management
practices to enhance environmental outcomes.

7. Limitations and Suggestions for Future Studies
This study presents several limitations that suggest directions for future research. The

scope encompasses three Saudi public universities, which may affect the generalizability of
the findings. The cross-sectional nature of data collection and the self-reported measures
also warrant consideration when interpreting the results. Future research could extend to
private universities across Saudi Arabia, incorporate longitudinal approaches, and include
objective performance metrics. Additional research opportunities lie in exploring digital
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transformation impacts and organizational culture influences on sustainability outcomes,
along with examining the relationship between Vision 2030 objectives and institutional
practices. Comparative studies of educational and corporate sustainability approaches
may enhance our understanding of how institutions can effectively utilize resources while
supporting national development goals.
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