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Abstract

This study was conducted with the aim of presenting a green university model based on an innovative approach in higher
education in Iraq. The research method was an exploratory mixed design using a two-stage qualitative and quantitative
typology. The sample size for the first stage was 13 participants, selected through purposive sampling with the snowball
technique, and semi-structured interviews were conducted with experts. In the quantitative section, convenience sampling
wasused, and accordingto Morgan’stable, 165 samples out of a population 0f290 individuals were considered. To calculate
reliability in the first stage, the Kappa index was applied, yielding a value of 0.561, which indicates acceptable reliability.
The validity of the questionnaire was confirmed through composite validity and convergent validity, and its reliability was
confirmed using Cronbach’salpha with a value 0f0.793. Data analysis methods included grounded theory forthe first stage
and structuralequation modeling with the help of Smart PLS software forthe second stage. For the tested model, the absolute
goodness-of-fit index (GOF) was obtained at 0.601, which indicates a good fit of the tested model. The positive values of
(Q? for all variables show that these variables have a significant effect on the green university model. The t-value for the
significance coefficients indicates that the relationships are statistically significant atvalues greater than 1.96. Overall, this
research introduces a new and unique model forthe promotion of green universities based on an innovative approach in Iraq.
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The rapid expansion of industrialization and urbanization in the second half of the twentieth century has
contributed to a wide array of environmental problems, including global warming, deforestation, and depletion
of natural resources. Universities, as key institutions in producing knowledge and training future leaders, have
increasingly been called to play a central role in promoting sustainability and environmental stewardship (Leal
Filho et al., 2019). The concept of the “Green University” emerged in this context as an innovative model that
integrates sustainability into all dimensions of higher education—teaching, research, campus operations, and
community engagement (Fissietal.,2021). Moving toward greener campuses is no longer a symbolic measure
of enhancinggreen spaces; instead, it represents a holistic strategy of managing all academic and administrative
activities with minimum harm to the environment (Zhao & Zou, 2015).

The shiftto sustainability in universities has been studied globally. Research indicates that green universities
not only reduce their ecological footprint but also enhance students’ awareness and foster eco-friendly
behaviors (Dagilitite et al., 2018). Several models and assessment tools have been proposed to evaluate
sustainability initiatives in higher education (Marques et al., 2019; Sepasi et al., 2018). However, significant
challenges remain in integrating sustainability principles into the institutional culture, governance, and long-
term strategic planning of universities, particularly in developing countries (Yadegaridehkordi & Nilashi,
2022).

The case of Iraq is particularly noteworthy. Decades of conflict, infrastructure destruction, desertification, and
water scarcity have severely impacted the country’s socio-economic and ecological systems (Esmaili &
Hashemi, 2023; Jaff, 2023). Climate-related vulnerabilitiecs have been highlighted by international
organizations, positioning Iraq as one of the most exposed countries to water shortages and climate extremes
(Unicef, 2023). Against this background, Iraqi universities are urged to integrate sustainability principles to
support national recovery and environmental resilience. Sustainable campus design, renewable energy
adoption, waste management, and green entrepreneurship can provide both environmental and socio-economic
benefits (Almusaed et al., 2025; Qusay et al., 2025).

Furthermore, fostering creativity and innovation in higher education is indispensable for embedding
sustainability practices. Innovative approaches in education, curriculum design, and resource management can
drive transformative changes (Stolaki & Economides, 2018). Green entrepreneurial orientations in universities
are increasingly recognized as mechanisms for promoting sustainable education and addressing health and
environmental challenges (Moghimietal., 2023). Additionally, studies suggest that students’ green intentions
and behaviors are significantly shaped by institutional policies and psychological determinants (Faghani et
al., 2024; Taheri & Meshari, 2024).

Although international research has advanced frameworks forimplementing sustainability in higher education,
there remains a gap in addressing the unique contextual challenges of Iraq. Most existing studies focus on
green universities in developed countries, with less attention to creative and innovative strategies for
embedding sustainability in Middle Eastern higher education institutions (Maselli et al., 2023;
Mazaheritehraniet al., 2023). Therefore, this study aimed to design a novel and contextually relevant Green
University model for Iraq, grounded in creativity and innovation, while aligning with global sustainability
frameworks (Kholiavko et al., 2021; Liyanage & Netswera, 2022).

Methods and Materials

The study adopted an exploratory sequential mixed-methods design, combining qualitative and quantitative
approaches. In the qualitative phase, 13 experts in higher education and environmental management in Iraq
were interviewed using semi-structured protocols. Participants were selected purposively through snowball
sampling until theoretical saturation was achieved. Data from interviews were coded using grounded theory,
following open, axial, and selective coding steps.
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In the quantitative phase, the statistical population consisted of 290 faculty members and higher education
experts in Iraq. Based on Cochran’s formula and Morgan’s table, a sample of 165 participants was selected
using convenience sampling. A researcher-designed questionnaire was developed from the qualitative findings
and distributed among the participants. Data reliability was confirmed with Cronbach’s alpha (0.793), while
content and construct validity were assessed through composite reliability and convergent validity. For
quantitative data analysis, structural equation modeling (SEM) was applied using Smart PLS software. Model
fit was assessed through indicators such as factor loadings, Cronbach’s alpha, composite reliability, average
variance extracted (AVE), and global goodness-of-fit (GOF).

Findings

The qualitative phase generated 142 initial codes, which were refined and categorized into main components
of the Green University model. The key dimensions identified included organizational capacity building,
accountability and responsiveness of institutions, support forapplied research, policy orientation for ecosystem
development, climate change adaptation strategies, responsible governance, creativity and innovation, and
adoption of new technologies.

The quantitative results confirmed the reliability and validity of these dimensions. Factor loadings for all items
exceeded 0.40, Cronbach’s alpha values were above 0.70, and AVE scores were above 0.50, indicating strong
internal consistency and convergent validity. The composite reliability of constructs also exceeded 0.70. The
structural model revealed that all hypothesized relationships were significant, with t-values greater than 1.96,
confirming that the identified factors significantly influenced the Green University model.

The global goodness-of-fit (GOF) index was 0.601, suggesting a strong overall model fit. Moreover, Q? values
for predictive relevance were positive for all variables, indicating the model’s explanatory power. The results
demonstrated that creativity and innovation, integrated with green governance policies, had the strongest direct
effect on the sustainability performance of universities. The findings also highlighted that student engagement
and faculty leadership are crucial drivers of green behavior and institutional transformation.

Discussion and Conclusion

The results underscore that universities in Iraq, similar to global trends, must go beyond symbolic greening
efforts and instead institutionalize sustainability in their core missions. The evidence confirms that creativity
and innovation are indispensable in addressing environmental and institutional challenges. This aligns with
international studies that highlight the transformative role of creative approaches in curriculum design, campus
management, and community engagement (Dagilitite etal., 2018; Stolaki & Economides, 2018). The findings
also resonate with research emphasizing the importance of integrating green entrepreneurship and
psychological determinants of student behavior into sustainability strategies (Faghanietal., 2024; Moghimi
et al., 2023).

In line with global evidence, the study affirms thatthe Green University model requires comprehensive policies
that integrate education, research, and operations while ensuring strong collaboration with external
stakeholders (Kholiavko et al., 2021; Liyanage & Netswera, 2022). The significance of local adaptation was
also emphasized, echoing calls in the literature for context-specific frameworks in developing countries
(Masellietal., 2023; Mazaheritehrani et al., 2023). For Iraq, where environmental challenges are acute due
to climate change, desertification, and dependence on fossil fuels, the Green University model can serve as a
foundation for resilience and national sustainability (Jaff, 2023; Qusay et al., 2025).

Overall, this study contributes a novel framework for understanding and implementing Green Universities in
Iraq by integrating a creative and innovative approach with global sustainability practices. It provides empirical
evidence that sustainable transformation in higher education is possible when creativity, governance, and
stakeholder engagement converge. The proposed model offers both a conceptual and practical roadmap for
Iraqi universities seeking to enhance their role in addressing urgent environmental and societal challenges.
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