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Abstract

This study aimed to design and validate a comprehensive indigenous paradigmatic model for explaining green governance in the Iranian
Ministry of Health and Medical Education. An exploratory mixed-methods design comprising qualitative and quantitative phases was
employed. In the qualitative phase, Strauss and Corbin’s systematic grounded theory approach was applied to semi-structured interviews
with 25 health-system experts selected through purposive snowball sampling, with theoretical saturation achieved at the 20th interview.
Data were analyzed through open, axial, and selective coding to develop the paradigmatic model. In the quantitative phase, the population
consisted of 7,095 managers, deputies, and employees of North Khorasan Universities of Medical Sciences, from whom 365 participants
were selected through simple random sampling. Data were collected using a researcher-developed questionnaire. The proposed model
was validated through partial least squares structural equation modeling using SPSS and SmartPLS. Structural model analysis indicated that
causal factors had a significant positive effect on green governance ($=0.840, t=60.803, p<0.001). Green governance ($=0.276,
t=4.697), contextual factors ($=0.268, t=4.010), and intervening factors (3=0.231, t=4.606) significantly affected green governance
strategies (all p<0.001). Strategies, in turn, significantly predicted green governance outcomes ($=0.583, t=17.577, p<0.001). All
hypothesized indirect effects were also statistically significant. The R? values for green governance, strategies, and outcomes were 0.706,
0.398, and 0.339, respectively, while the overall goodness-of-fit index was 0.481. The validated model demonstrates that effective green
governance in the health system requires simultaneous reinforcement of causal and contextual drivers, appropriate management of
intervening conditions, and implementation of integrated strategies related to policymaking, organizational culture, technology,
monitoring, intersectoral collaboration, and green investment. The significant mediating role of strategies further indicates that translating
structural and policy capacities into health, economic, environmental, and organizational outcomes depends on effective implementation
of green governance strategies.
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Extended Abstract

Introduction

Environmental degradation, climate change, resource depletion, increasing energy consumption, and the
growing ecological footprint of public organizations have transformed environmental sustainability from a
peripheral concern into a central issue of public governance. Contemporary governance systems are
increasingly expected not only to regulate economic and social activities but also to integrate environmental
responsibility, resource efficiency, accountability, and long-term sustainability into policymaking and
organizational management. Within this context, green governance has emerged as a multidimensional

framework that connects environmental objectives with institutional arrangements, regulatory mechanisms,



stakeholder participation, financial allocation, technological development, and organizational accountability.
An integrated approach to green governance emphasizes that environmental challenges cannot be effectively
addressed through isolated interventions; rather, planning, institutional coordination, ecosystem management,
and implementation mechanisms must operate as interconnected components of a comprehensive governance
system (Carmona et al., 2023). Accordingly, green governance may be understood as a systemic approach
through which public institutions align policies, organizational structures, resources, and stakeholder
relationships with the principles of sustainable development.

The growing importance of environmental, social, and governance considerations has further strengthened the
relevance of green governance in both public and organizational settings. Effective environmental governance

can improve green innovation capacity and facilitate the creation of organizational and economic value by

establishing clearer accountability structures, encouraging sustainable investment, and directing organizational
resources toward environmentally responsible activities (Salihi et al., 2024). Similarly, the integration of
environmental, social, and governance criteria into financial decision-making has highlighted the importance
of green finance and sustainability-oriented investment mechanisms in supporting long-term environmental
performance (Meng & Shaikh, 2023). These findings indicate that green governance extends beyond
environmental protection and encompasses financial, managerial, social, technological, and institutional
dimensions.

Government policies and institutional support constitute important drivers of organizational green
transformation. Green subsidies, regulatory incentives, and supportive governmental mechanisms can
encourage organizations to invest in green innovation, reduce financial barriers, and adopt environmentally
sustainable technologies (An et al., 2025). Green transformation policies, when accompanied by effective
governance and monitoring mechanisms, may also contribute to higher-quality organizational development
(Zhao et al., 2025). At the policy level, green industrial strategies similarly emphasize the necessity of
coordinated regulatory, financial, and institutional mechanisms for directing organizational activities toward
sustainability (Kazempour, 2024). Consequently, the establishment of green governance depends not only on
organizational willingness but also on the broader institutional environment within which organizations
operate.

Digital transformation has become another important component of contemporary green governance. Digital
governance can improve access to environmental information, strengthen monitoring capacity, enhance
transparency, and support evidence-based policymaking. Research indicates that digital governance can
stimulate green development by improving institutional efficiency and facilitating environmentally responsible
transformation (Zou et al., 2025). Digital government services have also been associated with stronger green
innovation by improving access to information, reducing institutional barriers, and enhancing governmental
transparency (Cao et al., 2025). The development of data markets and data-sharing infrastructures can

similarly improve green governance performance by reducing information asymmetry and increasing the



capacity for data-based environmental decision-making (Wang & Xiao, 2025). Nevertheless, technological
transformation requires appropriate control and accountability mechanisms, because digitalization alone does
not guarantee substantive environmental performance. Evidence suggests that digital transformation, when
accompanied by stronger internal controls and information transparency, can reduce environmental, social,
and governance greenwashing (Li et al., 2024). In this regard, internal control, environmental accounting, and
auditing provide complementary mechanisms for converting environmental commitments into measurable and
accountable organizational practices (Sukkari, 2025).

The effectiveness of green governance is also closely related to managerial, cultural, and human factors.
Government support may strengthen green behavior and reinforce the translation of environmental attitudes
into actual practices (Ling et al., 2024). Similarly, the success of green entrepreneurship and organizational
transformation increasingly depends on interactions among technology adoption, knowledge management, and
governmental support (Wang & Zhang, 2024). In the Iranian context, green governance has also been
examined from the perspectives of managerial self-regulation, human responsibility, ethical values, and
spirituality (Moghaddamnia, 2024; Mousavi & Razavidoust, 2024; Rezaeizadeh et al., 2024). These
perspectives suggest that sustainable organizational transformation requires both formal structures and
informal cultural mechanisms.

Green governance is particularly important in healthcare systems. Health organizations simultaneously protect
public health and generate substantial environmental impacts through energy and water consumption, medical
waste, transportation, construction, procurement, and the extensive use of technological and material resources.
Therefore, sustainable healthcare requires the integration of environmental considerations into policymaking,
hospital administration, resource allocation, procurement, human resource management, digital infrastructure,
and organizational performance evaluation. Previous research conducted in the context of a medical sciences
university in Iran has emphasized the need for context-specific green governance models oriented toward
sustainable development (Roozbeh et al., 2023). At the same time, evidence from Iran has identified structural,
managerial, and institutional barriers that may impede the establishment of green governance (Rahmani et al.,
2023). Studies addressing corporate governance, social responsibility, green innovation, financial constraints,
and managerial environmental awareness similarly demonstrate that environmental performance emerges from
interactions among multiple organizational and contextual factors (Osanlou & Esmaili Khatibani, 2025;
Sakuntala et al., 2025). Despite the growing literature, a comprehensive indigenous paradigmatic model
integrating causal conditions, contextual conditions, intervening factors, strategies, and consequences of green
governance in the Iranian Ministry of Health and Medical Education remains underdeveloped. Therefore, the
present study aimed to design and validate a paradigmatic model of green governance in the Iranian Ministry
of Health and Medical Education.

Methods and Materials



This study employed an exploratory mixed-methods design consisting of sequential qualitative and
quantitative phases. From the perspective of purpose, the study was fundamental because it sought to identify
and explain the dimensions and relationships underlying green governance in the Iranian health system. The
qualitative phase was conducted using the systematic grounded theory approach of Strauss and Corbin.
Participants consisted of experts and senior professionals in the health system who were selected through
purposive snowball sampling. A total of 25 experts participated in semi-structured interviews, while theoretical
saturation was achieved by the twentieth interview. Eligibility criteria included at least five years of executive,
managerial, or research experience in the health sector, affiliation with a medical sciences university or related
health institution, and relevant experience with sustainability or green governance.

Qualitative data were analyzed through open, axial, and selective coding. Initial concepts were extracted from
interview transcripts, conceptually similar codes were grouped into subcategories and main categories, and
relationships among categories were organized according to the paradigmatic framework. The resulting model
consisted of the central phenomenon, causal conditions, contextual conditions, intervening conditions,
strategies, and consequences.

In the quantitative phase, the statistical population comprised 7,095 managers, deputies, and employees of the

North Khorasan Universities of Medical Sciences. Based on Cochran's formula, a sample size of 365
participants was determined and simple random sampling was employed. Data were collected using a
researcher-developed questionnaire derived from the qualitative findings. Content validity was evaluated with
expert judgment, while construct validity was assessed through confirmatory factor analysis. Reliability was
examined using Cronbach's alpha and composite reliability. Quantitative data were analyzed using SPSS and
SmartPLS. Partial least squares structural equation modeling was applied to evaluate the measurement and
structural models, including factor loadings, composite reliability, average variance extracted, path
coefficients, t statistics, coefficients of determination, indirect effects, and overall model fit.

Findings

Qualitative analysis identified green governance in the Ministry of Health and Medical Education as the central
phenomenon of the paradigmatic model. Causal conditions included green laws, regulations and standards;
transparent governance, supervision and accountability; education, empowerment and culture-building;
modern technologies and digitalization; a sustainable green economy; and stakeholder participation and
motivation. Contextual conditions consisted of green governance and policymaking, intersectoral cooperation
and integration, sustainable infrastructure and technology, financial resource provision and allocation, green
justice and social responsibility, and organizational leadership and commitment. Intervening conditions
included financial constraints and resource shortages, bureaucratic and structural barriers, cultural resistance
and weak human capital, technological and infrastructural challenges, political and environmental challenges,
and weaknesses in planning and management. The main strategies included integrated green governance and

policymaking, cultural transformation and empowerment, infrastructure development and technological



modernization, monitoring and evaluation, intersectoral and international cooperation, and green economics
and investment. The identified consequences covered public health, economic efficiency, environmental
performance, social and cultural outcomes, organizational and governance outcomes, human resources, and
technological innovation.

The structural model demonstrated statistically significant relationships among all hypothesized constructs.
Causal factors had the strongest direct effect on green governance (f=0.840, t=60.803, p<0.001). Green
governance had a significant positive effect on green governance strategies (p=0.276, t=4.697, p<0.001).
Contextual factors also significantly predicted strategies (B=0.268, t=4.010, p<0.001), as did intervening
factors (f=0.231, t=4.606, p<0.001). Green governance strategies had a substantial positive effect on outcomes
(B=0.583, t=17.577, p<0.001).

All indirect effects were statistically significant. The indirect effect of causal factors on strategies through
green governance was =0.232 (t=4.704, p<0.001). The indirect effect of green governance on outcomes
through strategies was 3=0.161 (t=4.124, p<0.001). Contextual factors influenced outcomes indirectly through
strategies (=0.156, t=4.188, p<0.001), and the indirect effect of intervening factors on outcomes through
strategies was also significant (f=0.135, t=4.276, p<0.001). The sequential indirect pathway from causal
factors to green governance, then to strategies and ultimately to outcomes was significant (f=0.135, t=4.127,
p<0.001).

The coefficients of determination were 0.706 for green governance, 0.398 for strategies, and 0.339 for
outcomes, indicating that the model explained a substantial proportion of variance in the central phenomenon
and moderate proportions of variance in strategies and outcomes. Composite reliability values ranged from
0.721 to 0.870. The overall goodness-of-fit index was reported as 0.481, supporting the general adequacy of
the proposed structural model.

Discussion and Conclusion

The findings demonstrate that green governance in the Iranian health system should be understood as an
integrated institutional process rather than as a collection of isolated environmental initiatives. The particularly
strong effect of causal factors on the central phenomenon indicates that regulations, accountability
mechanisms, education, digital transformation, sustainable economic arrangements, and stakeholder
participation constitute fundamental prerequisites for institutionalizing green governance. These factors
provide the formal and operational foundation required to transform environmental commitments into
organizational governance practices.

The significant effects of contextual and intervening conditions on strategies further indicate that
implementation is dependent on the organizational environment in which green policies are pursued.
Sustainable infrastructure, adequate financial resources, organizational leadership, intersectoral cooperation,
and social responsibility can strengthen the capacity to implement green strategies. Conversely, financial

limitations, bureaucratic complexity, cultural resistance, insufficient technology, and weaknesses in planning



shape the types of strategic responses required. The positive statistical path from intervening factors to
strategies should therefore be interpreted as demonstrating the role of recognized challenges in activating or
shaping strategic responses rather than indicating that barriers are inherently beneficial.

The strong effect of strategies on consequences confirms that favorable outcomes do not emerge automatically
from policy intentions or institutional capacities. Instead, integrated policymaking, cultural transformation,
infrastructure modernization, monitoring, collaboration, and green investment serve as the operational
mechanisms through which governance capacities are converted into measurable outcomes. The significant
indirect and sequential effects reinforce this interpretation by demonstrating that causal and contextual
conditions influence final outcomes primarily through the establishment of green governance and the
implementation of appropriate strategies.

Overall, the proposed model provides a comprehensive framework for understanding how green governance
can be institutionalized within the Iranian Ministry of Health and Medical Education. The model suggests that
successful implementation requires simultaneous attention to regulatory structures, organizational culture,
financing, technology, leadership, stakeholder participation, monitoring, and cross-sector coordination. The
findings further indicate that green governance has the potential to generate multidimensional benefits
extending beyond environmental protection to public health, economic efficiency, organizational performance,
social responsibility, human resource development, and technological innovation. Accordingly,
institutionalizing green governance within the health system requires the integration of sustainability principles
into strategic planning, resource allocation, performance evaluation, digital transformation, infrastructure
development, and managerial accountability rather than treating environmental initiatives as separate or

supplementary programs.
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