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ABSTRACT 

The strong global trend towards sustainable governance, using sustainable public administration, has created a 

demand for integrated governance that enables institutional systems to connect with the aims of sustainability. 

This study explores the Sustainable Leadership's influence on Sustainable Outcomes via the mediation of the 

governance mechanisms of Sustainable Public Engagement, Cross-Sectional Coordination, Green Budgeting, and 

Institutional Capacity in the context of Green Public Administration. Based on Ecological Modernization Theory 

and New Public Governance, the paper suggests a governance structure to provide an explanation of the 

relationship between institutional transformation and participatory governance in the promotion of environmental 

and administrative governance. The research design used a quantitative approach, a cross-sectional analysis 

technique, which was followed by Partial Least Squares Structural Equation Modeling (PLS-SEM) analysis. The 

framework was tested for reliability, convergent validity, discriminant validity, model fit, and mediation analyses. 

The findings reveal that Sustainable Leadership significantly influences Public Engagement (β = 0.725, p = 

0.000), Cross-Sectional Coordination (β = 0.845, p = 0.000), Green Budgeting (β = 0.811, p = 0.000), and 

Institutional Capacity (β = 0.820, p = 0.000). In addition, there are significant direct effects of Public Engagement 

(β = 0.448, p = 0.000) and Institutional Capacity (β = 0.377, p = 0.000) on Sustainable Outcomes and insignificant 

direct effects of Cross-Sectional Coordination and Green Budgeting. Theoretically, the study contributes by 

building on Green Public Administration literature with three dimensions of governance: leadership, institutional 

effectiveness, and participative governance. From a practical perspective, the results have relevance for 

policymakers who are interested in pushing for administrative reforms and/or changes in institutional mechanisms 

that can assist them in achieving sustainable environmental governance in the long term. 

Keywords: Green Public Administration, Sustainable Leadership, Public Engagement, Institutional Capacity, 

Green Budgeting, Sustainable Outcomes, PLS-SEM. 

INTRODUCTION 

GPA is one of the most important paradigms of government today, focusing on environmental sustainability and 

embedding it within the systems and processes of the government. Climate change, ecological degradation, 

resource scarcity, and other crises are increasingly challenging government decision-making and choice of 

administrative systems beyond the traditional, document-heavy, bureaucratic approaches, toward adaptive, 

coordinated, and sustainable approaches to government systems. In this context, GPA is in keeping with the 

principles of the United Nations Sustainable Development Goals (SDGs), specifically SDG 16, whereby 
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sustainable outcomes are targeted in the context of effective, accountable, and inclusive institutions. Cultural 

dimensions and institutional coordination also play an important role in improving sustainability and 

environmental governance outcomes in both developed and emerging economies (Hofstede Insights Compare 

Countries, 2021; International Institute for Sustainable Development, 2021; Mukherji & Bhatnagar, 2022; 

Piwowar-Sulej, 2022). Moreover, the growing prevalence of green human resource management and circular 

economy initiatives has enhanced governments' capacity to turn intent into action, manifested in tangible 

sustainability outcomes and evidence of environmental responsibility (Sulich & Sołoducho-Pelc, 2022; U.S. 

International Trade Administration, 2022). Previous research has also found that sustainable leadership, 

institutional consistency, and socially responsible governance are pivotal for long-term environmental outcomes 

and sustainable development pathways (Murillo-Ramos et al., 2023; Piwowar-Sulej & Iqbal, 2023). The 

sustainability literature has also expanded across organizational contexts, including small and medium-sized 

enterprises, reinforcing the need to connect institutional arrangements with sustainable-development 

implementation (Prashar & Sunder, 2020). Hence, GPA offers a holistic approach to understanding how 

leadership can create administrative transformation that brings sustainability to governance systems and leads to 

sustainable results.  

Enormous changes have taken place within the public administration role as the principal system by which 

governments develop, operate, and assess policies against the backdrop of growing sustainability issues. The 

industry, typically governed in hierarchical matrices and sectoral silos, is moving away from those structures and 

towards integrated governance frameworks based on networks focused on ecological sustainability and fiscal 

accountability, and working collaboratively with communities and multi-stakeholder groups. During recent years, 

more public sector institutions in present-day advanced and emerging economies have taken to institutionalizing 

practices to synchronize administrative systems with the goals of sustainability, including practices such as green 

budgeting, cross-sectoral coordination, and digital governance. Empirical studies show that countries integrating 

sustainability into institutional and human resource frameworks are more successful in improving environmental 

performance and governance effectiveness (Mukherji & Bhatnagar, 2022; Piwowar-Sulej, 2022; Murillo-Ramos 

et al., 2023; Sulich & Sołoducho-Pelc, 2022; Piwowar-Sulej & Iqbal, 2023). Furthermore, the importance of good 

governance, institutional development, and stakeholder participation in sustainable development is highlighted 

by various international organizations and comparative country analyses (Hofstede Insights Compare Countries, 

2021; International Institute for Sustainable Development, 2021). Consequently, the public administration 

industry is becoming increasingly dynamic, with sustainability issues integrated into planning and governance 

mechanisms.  

LITERATURE REVIEW  

This study conceptualizes this through the Green Public Administration (GPA) paradigm, which has grown out 

of the unity of theory and practice, focusing on institutional change within governance systems and the role of 

leaders in achieving this change, following the principles of sustainability. Sustainable leadership is at the heart 

of this framework, representing strategic (government) commitment to ensure environmental goals in policy and 

administrative frameworks. Based on insights from more recent literature, especially from the community of 

political sustainability transitions, it is argued that leadership in sustainability transitions is indeed a determining 

factor in aligning governance mechanisms, mobilizing institutional resources, and enabling integration across 

sectors (Murillo-Ramos et al., 2023; Piwowar-Sulej & Iqbal, 2023; Piwowar-Sulej et al., 2023). This is where the 

importance of cross-sectoral coordination has emerged as a key construct, helping governments to surmount the 

barriers of policy silos and ensure coherence between sectors like the energy sector, the finance sector, and the 

environmental management sector. Likewise, green budgeting has become one of the important instruments of 

fiscal policy because of green budget components that have been integrated in the decision-making process of 

public expenditure programs, to carry out sustainable development (International Institute for Sustainable 

Development, 2021; Polish Ministry of Foreign Affairs, 2023). Governance quality and institutional alignment 

are other early studies that argue that they are the core factors of environmental and long-term performance 

(Hofstede Insights Compare Countries, 2021; Piwowar-Sulej, 2022). Therefore, sustainability is now increasingly 

a part of people's current knowledge, moving beyond the policy dimension, to the action of integrated 

administrative systems with strategic governance. 
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THEORETICAL FRAMEWORK 

Ecological Modernization Theory (EMT) 

Ecological Modernization Theory (EMT) offers an extended framework to help understand how environmental 

sustainability can be mainstreamed into economic and administrative systems by implementing institutional 

change and innovation. Recognizing that protecting the environment does not inevitably clash with economics, 

EMT believes the process can be promoted through the development of new institutions, new technologies, and 

new regulations. In recent years, research in the EMT framework has brought to the fore the importance of inter-

sector coordination, fiscal alignment, and governance structures to facilitate sustainability transition processes in 

public administration (Piwowar-Sulej & Bąk-Grabowska, 2024; Bertelsmann Stiftung, 2022; Habib et al., 2020). 

At this level, it is like the United Nations Sustainable Development Goals (SDGs) as they relate to SDG 16, 

focusing on the importance of effective institutions for the achievement of sustainability outcomes. Previous 

theoretical work also confirms that institutional change, policy integration, and administrative innovation play a 

key role in processes of ecological modernization (Mikalef et al., 2020; Miroshnychenko et al., 2021). For this 

reason, EMT offers a comprehensive body of theory to study the possibilities for governance transformation 

along sustainability paths. Consequently, EMT offers a strong framework for discussing the possibilities of 

governance transformation for sustainability-oriented states. 

Sustainable Development and Institutional Quality 

Sustainable development is now recognized as a governance-based process, and institutional quality has a critical 

role in determining social and environmental outcomes. Effective and democratically controlled institutions are 

also a condition for sustainability, as highlighted in the United Nations Sustainable Development Goals (SDGs), 

especially SDG16. Using effective, accountable, and transparent institutions is a prerequisite for achieving 

sustainability, as emphasized in the United Nations Sustainable Development Goals (SDGs), especially SDG16. 

Countries with comprehensive institutional structures are shown to be more efficient in their policies and 

regulations, as well as their institutional capacities, which results in better environmental performance and the 

successful execution of sustainability efforts (Bertelsmann Stiftung, 2022; Piwowar-Sulej & Bąk-Grabowska, 

2024; Habib et al., 2020). Through institutional quality, governance mechanisms, fiscal policies, and cross-

sectoral coordination can be aligned, allowing governments to tackle complex sustainability issues in an 

integrated way (Mikalef et al., 2020). Other previous research also demonstrates that fragility of institutions 

fosters poor policy implementation and poor environmental results, while robust institutional structures improve 

long-term environmental sustainability (Meirun et al., 2020; Miroshnychenko et al., 2021). So, the quality of 

institutions becomes a preliminary tool to translate sustainability goals into effective institutions and measurable 

environmental effects. 

New Public Governance 

New Public Governance (NPG) is a move from the traditional, hierarchical structure of public administration to 

a more network-based and collaborative approach to governance that relies on the involvement of stakeholders, 

the need for coordination between different organizations, and the growing significance of participative decision-

making when tackling complex policy problems. Sustainability-driven NPG emphasizes the value of bringing 

together all three (government, private sector, civil society) in creating solutions that are adaptive, inclusive, and 

environmentally and socially responsive. Recent research indicates that NPG governance systems change the 

NHDR results towards more effective policy making and increased sustainability outcomes achieved through 

better coordination and collective problem-solving (Piwowar-Sulej & Bąk-Grabowska, 2024; Bertelsmann 

Stiftung, 2022; Habib et al., 2020). In addition, participatory governance tools, like public consultation and digital 

platforms for citizens' engagement, etc., increase transparency and institutional legitimacy, supporting policy 

implementation and sustainability outcomes (Mikalef et al., 2020).  
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Figure 1. Conceptual Framework: The Five Pillars of Green Public Administration 

The conceptual framework for this study focuses on the five dimensions of “Green Public Administration (GPA)” 

that, taken together, offer a way of understanding the implementation of green public administration in public 

sector systems in Figure 1. The centerpieces of the framework are sustainable leadership, which gives guidance 

and integrates nature at the heart of government through several important administrative processes such as cross-

sectoral coordination, green budgeting, institutional capacities, and public awareness. The pillars are key elements 

that enable sustainability targets to be implemented as governance practices. Integrated coordination, fiscal 

alignment, and participatory governance are shown to markedly improve environmental performance and the 

effectiveness of environmental policy in sustainable states (Piwowar-Sulej & Iqbal, 2023; Piwowar-Sulej et al., 

2023; Piwowar-Sulej & Bąk-Grabowska, 2024).  

Sustainability Leadership 

At the institutional level, Sustainability leadership is one of the most important factors as a driver of Green Public 

Administration, expressing how high-level political commitment incorporates environmental aspects within the 

national governance structures and policy design. This includes the development of countries' strategies on 

sustainability, the enactment of climate legislation, and putting in place cabinet-level coordination mechanisms 

to ensure inter-sectoral and inter-ministerial coordination. Recent research emphasizes that a robust commitment 

from leadership can greatly increase policy coherence, promote sustainability transitions, and drive better 

environmental outcomes by integrating long-term ecological objectives into governance frameworks (Piwowar-

Sulej & Iqbal, 2023; Murillo-Ramos et al., 2023; Piwowar-Sulej et al., 2023). Efficient sustainability leadership 

also helps get leaders from different sectors working together and the sector’s institutions involved in solving 

complex environmental problems together (Polish Ministry of Foreign Affairs, 2023). What was found previously 

also demonstrates that a governance system reform anchored in leadership is crucial in institutionalizing 
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sustainability and implementing environmental policies successfully (Piwowar-Sulej, 2022; Mukherji & 

Bhatnagar, 2022).  

Cross-Sector Coordination 

One of the core concepts of Green Public Administration concerns cross-sector coordination, which champions 

the unity of the seemingly disparate parts of government and policy areas towards sustainability. It includes the 

creation of inter-ministerial councils, whole-of-government planning processes, and policy coherence audits for 

the coordination and strengthening of the links between environmental policy, economic policy, and social policy. 

Sometimes the issue of sustainability does not fall along single sector boundaries, but touches various issues (e.g., 

energy, transport, agriculture, and finance), which makes coordinated decision-making key for the 

implementation of the policy. Governments with a (new) approach to building the necessary policy coherence 

and a sustainable development framework on the basis of integrated coordination, thereby prompting a better 

match of actions and policies at sub-governmental levels, have reportedly improved institutional integration and 

policy coherence, resulting in better policy outcomes on policy measures for low-carbon developments (Piwowar-

Sulej & Iqbal, 2023; Piwowar-Sulej et al., 2023; Piwowar-Sulej & Bąk-Grabowska, 2024).  

Green Budgeting 

Green budgeting is an important part of Green Public Administration, which integrates environmental priorities 

into the fiscal policy and public financial management systems, and public expenditure and resource allocation 

accord with environmental public policies. It includes climate expenditure tagging, integration of carbon pricing 

into the budget, and sustainability impact assessments, among other mechanisms, that allow governments to 

systematically consider and account for the environmental dimension of the budgetary process. They provide 

public administration with a way of monitoring investments made in the face of the climate crisis, incorporating 

environmental costs, as well as understanding the ecological impact of fiscal policies in climate-related areas. 

Recent research underscores the link between green budgeting frameworks and environmental improvement, as 

well as better political results stemming from better fiscal transparency and accountability at the national level 

(Qi et al., 2021; Rehman et al., 2021; Feng et al., 2022, Zaman et al., 2025). In addition, sustainability-based 

budgeting enables long-term climate mitigation measures by synchronizing financial planning and the SDG 

commitments with environmental goals.  

Institutional Capacity 

Institutional capacity is one of the main components of Green Public Administration, which is the capacity of 

public sector institutions to prepare, enact, and operate public sector policies oriented towards sustainability. It 

covers aspects including technical competencies, data systems, monitoring and enforcement systems, as well as 

regulatory capabilities, that are crucial to achieving measurable results from policy commitments. Building 

institutional capacity will allow governments to have access to evidence-based decision-making, monitor 

environmental performance, and enforce sustainability legislation. The results of recent studies highlight that 

increasing institutional capacity has significant positive effects on policy effectiveness, environmental 

performance, and the success of sustainability policies, especially those implemented in complex policy-making 

settings (Khan et al., 2023; Makhloufi et al., 2024; Williams et al., 2024). Further, sophisticated data processes 

and supervisory mechanisms enable transparency, which facilitates accountability and enables responses in an 

anticipatory manner to environmental problems (Kytömäki, 2020).  

Public Engagement 

Participatory governance as a component of public engagement is an essential element of the concept of Green 

Public Administration, and helps to improve the transparency, legitimacy, and effectiveness of sustainability 

policies. It has mechanisms for involving citizens, civil society, and private actors in the design and execution of 

policies – public consultations, digital governance platforms, and stakeholder advisory councils. These 

participatory techniques allow governments to make use of diverse perspectives for a better sense of 

accountability, and behavioural change is required if sustainability objectives are to be achieved. Empowering 

collaborative governance has been found to be strongly associated with better outcomes for institutional trust, 

policy acceptance, and in the longer-term sustainability (Qi et al., 2021; Rehman et al., 2021; Feng et al., 2022). 
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Furthermore, digital governance platforms have also opened new avenues for citizens to be engaged, accounting 

for inclusive and responsive governance in contemporary administrative contexts (Kytömäki, 2020).  

METHODOLOGY  

Mixed-Method Comparative Design 

The study follows the mixed-method comparative research design because it provides a complete picture of using 

both qualitative and quantitative research methods to understand the phenomenon of Green Public Administration 

and its outcomes on sustainable development. Using multiple methods in research has become a common 

approach in governance and sustainability studies because of the need to have the benefits of in-depth qualitative 

analysis alongside those of broader quantitative analysis. This recent literature suggests that mixed-method 

designs offer unique benefits for studying complex institutional phenomena, offering both a means of capturing 

the structural dynamics and measurable performance indicators that otherwise remain unaccounted for (Talib et 

al., 2021; Fauzi et al., 2021; Khoso et al., 2025). The qualitative part of this study includes analysis of policies 

and policy documents, review of institutional structure, policy, legal, and administrative dimensions, and 

administrative reforms, and will allow an in-depth study of governance and administrative capacities in various 

countries. This will give context to the practice of sustainable management of public administration systems. 

Qualitative methods have also been used in the field of governance studies, as reported in previous research, 

where they can be used as an analytical tool for governmental institutional arrangements and processes (Baas et 

al., 2020; Mas-Tur et al., 2021).  

Complementing the qualitative analysis, the study also consists of a quantitative component, which uses valid 

and commonly used metrics and indicators like World Governance Indicators (WGI), SDG 16 institutional 

indicators, and Environmental Performance Index (EPI) to measure climate policy integration and sustainability 

outcomes. These indicators will enable cross-country comparison and ensure the findings are reliable and valid. 

Recently, research has highlighted the need to integrate quantitative indicators with qualitative institutional 

analysis to get a more comprehensive and multi-faceted assessment of sustainability performance, especially 

when used in comparative governance studies (Leong et al., 2021; Rivera et al., 2021; Lu et al., 2020). In addition, 

by comparing the design, it is possible to determine best practices and identify institutional gaps in various 

governance settings, especially relevant in the analysis of developed and transitioning economies. Previous 

studies, too, have shown the need for a comparative use of mixed method approaches to draw conclusions on the 

linkage between governance quality and the environmental performance in different institutional settings (Mas-

Tur et al., 2021; Baas et al., 2020). As a result, this research design contains a systematic and comprehensive 

approach to the study of the contribution of Green Public Administration/Sustainability-oriented state 

transformation.  

Case Selection Rationale 

The method used in this study is the comparative case study method, which is characterized as a method for 

comparative analysis. In this study technique, the technique that has been applied is the comparative case study 

method, which is understood as a method of case study analysis to compare and analyze the application of the 

concept of Green Public Administration in achieving sustainable outcomes in various institutional contexts. The 

countries chosen (Germany, New Zealand, the European Union, and Mongolia) are each strategically advanced 

and transitioning countries with a wide range of governance, fiscal, and integration to sustainability structures. 

Germany is well-known for its innovative federal sustainability integration and robust laws; New Zealand is 

exemplifying the approach of embedding a wellbeing concept into fiscal governance in a unique way. The 

European Union is a supranational governance structure that coordinates sustainability policies in several member 

states, and Mongolia is a good example of a resource-dependent economy in transition that suffers from 

institutional and capacity constraints. Recent research has made it very clear that comparative analysis of different 

governance configurations can help the understanding of sustainability transitions and institutional inefficiencies, 

as it is through comparison that both best practices and situations of shortcomings can be identified, as per Table 

1 below (Fauzi et al., 2021; Opoku & Lee, 2022; Rashid et al., 2025). All selected showed diversity of 

administrative models, allowing for a thorough assessment of the impact of organizational governance systems 
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on the performance of sustainability. Comparative case studies are also widely used in governance and 

environmental policy analysis research in earlier studies, where they prove to be useful in examining institutional 

variations and different policy results in various socio-economic contexts (Rivera et al., 2021; Mas-Tur et al., 

2021). 

Table 1. Analytical Framework 

Pillar Qualitative Indicator Quantitative Proxy 

Sustainability 

Leadership 

National sustainability strategies, climate legislation, 

and cabinet-level coordination 

Climate Governance Index / SDG 

16 Index 

Cross-Sector 

Coordination 

Inter-ministerial councils, whole-of-government 

frameworks, policy coherence audits 

Policy Coherence Score / 

Government Effectiveness (WGI) 

Green 

Budgeting 

Climate expenditure tagging, carbon pricing 

mechanisms, and sustainability impact assessments 

Climate Expenditure Ratio / Green 

Budget Index 

Institutional 

Capacity 

Environmental agency strength, technical expertise, 

monitoring, and enforcement systems 

Regulatory Quality Index (WGI) 

Public 

Engagement 

Public consultations, digital participation platforms, 

stakeholder advisory councils 

Voice & Accountability Score 

(WGI) 

Following the "academic approach" to Green Public Administration, this study operationalizes these five pillars 

of green PA, using qualitative indicators of the institutions and quantitative indicators of the performance of 

governments regarding sustainability issues across selected countries. There are qualitative dimensions of each 

pillar, including the policy frameworks, administration, and governance, as well as quantitative dimensions, such 

as climate expenditure indicators, climate governance index, and World Governance Indicators (WGI). This 

holistic approach allows for a full profile of the contribution of sustainability leadership, coordination, budgeting, 

institutional capacity, and public engagement to sustainability outcomes. Recent research has highlighted the 

importance of incorporating qualitative governance analysis alongside quantitative indicators to increase the 

robustness and comparability of sustainability research, particularly when it comes to institutional context 

(Daradkeh et al., 2022; Pinti et al., 2022; Nazeer et al., 2022). Furthermore, standardized global indices enable 

cross-country comparisons and enhance the empirical robustness of results (Opoku & Lee, 2022). Previous 

research similarly favors the adoption of hybrid analytical approaches for governance studies, where they are 

demonstrated to be effective tools to combine understanding of institutional processes and sustainability 

outcomes (Rivera et al., 2021; Mas-Tur et al., 2021). The framework therefore covers this way an integrated and 

comprehensive analysis of sustainability outcomes and relates to Green Public Administration.  

RESULTS AND DISCUSSIONS 

The present study revealed significant evidence from the empirical side that supports the development of the 

Green Public Administration framework proposed by the researcher as it is concluded that the main leadership 

dimensions towards sustainable governance can be significantly influenced by the dimension of sustainable 

leadership in public administration. The findings show that sustainable governance leadership does significantly 

affect public engagement, cross-sectional coordination, green budgeting, and institutional capacity, thus 

highlighting the importance of leadership-induced governance reforms for enacting sustainability within the 

public sector systems. Additionally, the very good model exogenous variable (XEN), if it is used to explain the 

results of the model, can be used to understand environmental and developmental goals, which are very important, 

in part due to administrative transformation. The findings resonate with the latest studies (A. K. Khan et al., 2024; 

Khoso et al., 2024; Khoso et al., 2025), which have highlighted the importance of sustainable leadership to deliver 

effective governance, coherent policies, and synchronicity within the pillars of the institutions of sustainable 

governance. The argument is also supported by earlier research that institutional modernization and institutional 

reforms play a crucial role in fostering environmental sustainability and shaping long-term governance 

performance (Rivera et al., 2021; Opoku & Lee, 2022).  
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Table 2. Path Coefficients 

Path coefficients 

Mean, STDEV, T values, p values 

 Original 

sample 

(O) 

Sample 

mean 

(M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 

P values 

Cross_Sectional_Coordination -> 

Sustainable _Outcomes 

0.073 0.068 0.078 0.936 0.349 

Green _Budgeting -> Sustainable 

_Outcomes 

0.023 0.030 0.077 0.299 0.765 

Institutional _Capacity -> Sustainable 

_Outcomes 

0.377 0.374 0.076 4.980 0.000 

Public _Engagement -> Sustainable 

_Outcomes 

0.448 0.449 0.074 6.036 0.000 

Sustainable _Leadership -> 

Cross_Sectional_Coordination 

0.845 0.845 0.022 38.249 0.000 

Sustainable _Leadership -> Green 

_Budgeting 

0.811 0.811 0.033 24.906 0.000 

Sustainable _Leadership -> 

Institutional _Capacity 

0.820 0.820 0.025 33.234 0.000 

Sustainable _Leadership -> Public 

_Engagement 

0.725 0.725 0.036 20.345 0.000 

Table 2 defines the statistics of path coefficients, showing that Sustainable Leadership is fundamental in 

improving the Green Public Administration governance mechanisms. The findings reveal that Sustainable 

Leadership has significant positive effects on Cross-Sectional Coordination (β = 0.845, T = 38.249, p = 0.000), 

Green Budgeting (β = 0.811, T = 24.906, p = 0.000), Institutional Capacity (β = 0.820, T = 33.234, p = 0.000), 

and Public Engagement (β = 0.725, T = 20.345, p = 0.000). These pivotal relationships show that leadership 

focused on sustainability significantly improves interdepartmental relations, fiscal sustainability, institutional 

governance capacity, and participation of stakeholders. The strong T-statistics and the significant p-values 

support the conclusion that Sustainable Leadership constitutes the main governance lever that encourages public 

sector governance bodies to transform and integrate sustainability. 

Table 3. Construct Reliability and Validity 

Construct reliability and validity 

Overview 

 Cronbach's 

alpha 

Composite 

reliability (rho_a) 

Composite 

reliability (rho_c) 

Average variance 

extracted (AVE) 

Cross_Sectional_Coordination 0.832 0.843 0.898 0.747 

Green _Budgeting 0.908 0.909 0.942 0.844 

Institutional _Capacity 0.862 0.865 0.916 0.784 

Public _Engagement 0.856 0.857 0.912 0.776 

Sustainable _Leadership 0.887 0.887 0.930 0.815 

Sustainable _Outcomes 0.853 0.857 0.911 0.773 

In Table 3, the results of collecting construct reliability and validity show that the construct of this study has 

internal consistency reliability and convergent validity at a high level. The reliability and consistency of the 

measures in all constructs are above the recommended range of 0.70, ranging from the alpha of 0.832 to 0.908. 

Likewise, all constructs have composite reliability values higher than 0.70 (rho_a and rho_c), which means that 

all constructs are measured reliably and stably. In particular, Green Budgeting has the highest Composite 

reliability (rho_c = 0.942), indicating good measurement consistency. The AVEs of the constructs obtained also 

showed values that were above 0.50 (acceptable, ranging from 0.747 to 0.844), verifying convergent validity and 
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indicating that the indicators of each construct explain the variation of the construct well. Based on these results, 

in general, the measurement model can be concluded to be statistically reliable and valid to be suitable for further 

analysis using structural equation modeling. 

Table 4. Discriminant Validity 

Discriminant validity 

Heterotrait-Monotrait ratio (HTMT) - Matrix 

       

 Cross_Sectional_

Coordination 

Green 

_Budgeting 

Institutional 

_Capacity 

Public 

_Engagement 

Sustainable 

_Leadership 

Sustainable 

_Outcomes 

Cross_Sectional_

Coordination 

            

Green 

_Budgeting 

0.946           

Institutional 

_Capacity 

0.962 0.864         

Public 

_Engagement 

0.865 0.813 0.958       

Sustainable 

_Leadership 

0.974 0.903 0.936 0.832     

Sustainable 

_Outcomes 

0.859 0.786 0.956 0.969 0.823   

       

In Table 4, the discriminant validity of the constructs in the measurement had been evaluated using the HTMT 

(Heterotrait-Monotrait Ratio) results. In general, the answer to this question will be 'yes' if the HTMT values are 

less than 0.90, which shows the constructs are empirically different from each other, demonstrating discriminant 

validity. The results also reveal that most of the constructs, Green Budgeting–Institutional Capacity (0.864), 

Green Budgeting–Public Engagement (0.813), Green Budgeting–Sustainable Outcomes (0.786), and Sustainable 

Leadership–Sustainable Outcomes (0.823), have an acceptable discriminant validity level within the 0.70–0.90 

range. Some HTMT values are higher than recommended (0.90): Cross-Sectional Coordination–Institutional 

Capacity (0.962), Sustainable Leadership–Cross-Sectional Coordination (0.974), Institutional Capacity–

Sustainable Outcomes (0.956), and Public Engagement–Sustainable Outcomes (0.969). The high HTMT values 

indicate some overlap or conceptual similarity in some of the constructs, meaning that the respondents might 

view some of the constructs in the Green Public Administration framework as related. Overall, however, the 

measurement model shows good validity for the measures, although some require more refinement or further 

specification of conceptual distinctions in future research. 

Table 5. Model Fit 

Model Fit 

Summary 

 Saturated model Estimated model 

SRMR 0.051 0.089 

d_ULS 0.451 1.365 

d_G 0.416 0.572 

Chi-square 922.519 1095.605 

NFI 0.852 0.825 

In Table 5, the results of the model fit showed an acceptable but moderate overall goodness of fit with the 

proposed model. Model fit is good according to Standardized Root Mean Square Residual (SRMR), with a value 

of 0.051 for the saturated model and 0.089 for the estimated model, both below the advised value of 0.08. The 

values d_ULS and d_G are relatively low, which is typical for a reasonably acceptable discrepancy between the 
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empirical and model-implied correlation matrix. In addition, the Chi-square value of the saturated model 

(922.519) and the estimated model (1095.605) indicates the overall difference level. However, generally, the Chi-

square tends to be more sensitive to the sample size in SEM analysis. NI, 0.852 and 0.825, are moderately below 

the recommended value of 0.90 (0.9=very good fit; >0.8=moderate fit), indicating the model has moderate 

adequacy in explaining and predicting. The overall results suggest good model fit and adequate predictive power 

for the testing of the relations between the constructs within the frame of "Green Public Administration." 

However, there is room for model improvements by optimizing the fit of the overall model. 

 

Figure 2. PLS SEM Bootstrapping 

In Figure 2, the structural model depicts the relationships between Sustainable Leadership, the various 

governance dimensions, and Sustainable Outcomes in the suggested framework of Green Public Administration. 

The results show that Sustainable Leadership significantly affects all four governance mechanisms, such as Public 

Engagement, Cross-Sectional Coordination, Green Budgeting, and Institutional Capacity, as seen by the p-value, 

which is significant, namely 0.000. The R 2 values also further reinforce the model's strong explanatory power, 

with R 2 values of respectively 52.6%, 71.4%, 65.7% and 67.2% respectively for Public Engagement, Cross-

Sectional Coordination, Green Budgeting, and Institutional Capacity. The results indicate that sustainable 

leadership significantly enhances institutional effectiveness, institutional arrangements for participatory 

governance, fiscal sustainability mechanisms, and administrative coordination in public administration systems. 

Table 6. Mediation & Moderation Analysis 

Specific indirect effects 

Mean, STDEV, T values, p values 

 Original 

sample 

(O) 

Sampl

e mean 

(M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 

P 

values 

Sustainable _Leadership -> Public 

_Engagement -> Sustainable _Outcomes 

0.325 0.326 0.058 5.621 0.000 

Sustainable _Leadership -> Institutional 0.309 0.306 0.063 4.930 0.000 
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_Capacity -> Sustainable _Outcomes 

Sustainable _Leadership -> Green _Budgeting -

> Sustainable _Outcomes 

0.019 0.025 0.063 0.296 0.767 

Sustainable _Leadership -> 

Cross_Sectional_Coordination -> Sustainable 

_Outcomes 

0.062 0.057 0.066 0.936 0.349 

In Table 6 the results of the specific indirect effects, it has been tested that Public Engagement and Institutional 

Capacity mediate between Sustainable Leadership, and Sustainable Outcomes in the proposed Green Public 

Administration framework for the proposed framework. The indirect path (Public Engagement) is positive and 

significant (β = 0.325, T = 5.621, p = 0.000) – So, sustainable leadership increases sustainability outcomes 

moderated by promoting stakeholder involvement, transparency, and public engagement in governance 

processes. Further, Sustainable Leadership has a significant coefficient indirect effect on Sustainable Outcomes, 

through the mediation of Institutional Capacity (β = 0.309, T = 4.930, p = 0.000), meaning that the increase in 

institutional systems, technical area-specific skills, and governance ability is a key driver to improve 

sustainability performance. Both indirect effects, however, come out as statistically insignificant since the p-

values of these two are higher than 0.05 and the T values are lower than 1.96 for both the estimates of Green 

Budgeting (β = 0.019, T = 0.296, p = 0.767) and Cross-Sectional Coordination (β = 0.062, T = 0.936, p = 0.349). 

These findings suggest that sustainable leadership, in its positive effect on green budgeting and coordination of 

governance, does not translate into sustainability outcomes unless sustainable leadership is accompanied by more 

robust implementation of governance and participation. Overall, the mediation test results support that Public 

Engagement and Institutional Capacity are the most important indirect factors between Sustainable Leadership 

and Sustainable Outcomes. 

 

Figure 3 PLS SEM 

Figure 3 displays the complete PLS-SEM structural and measurement model of the proposed Green Public 

Administration framework straightforwardly. Indicator reliability is good, with outer loadings of all the variables 

being above the recommended threshold of 0.70, as shown in the measurement model. The Sustainable 
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Leadership indicators (GPSA0899 to GPSA0909) exhibit well-defined convergent validity and measurement 

reliability, as do the Public Engagement indicators (GPSA0872 to GPSA0886), Cross-Sectional Coordination 

(GPSA0836 to GPSA0882), Green Budgeting (GPSA0911 to GPSA0934), Institutional Capacity (GPSA0860 to 

GPSA0905), and Sustainable Outcomes (GPSA0856 to GPSA0899). This R² is generally very high, with 

Sustainable Leadership providing all of the following 52.6% of the variance in Public Engagement, 71.4% of the 

variance in Cross-Sectional Coordination, 65.7% of the variance in Green Budgeting, and 67.2% of the variance 

in Institutional Capacity. Moreover, the constructs of the governance model together account for 75.1% of the 

variance in Sustainable Outcomes, which indicates the model has good explanatory power and predictive ability 

concerning sustainable-governance systems. 

The results of the structural model demonstrated that Sustainable Leadership in relation to other factors of the 

governance model are quite meaningful, with all dimensions of the governance model, including Public 

Engagement (β = 0.725), Cross-Sectional Coordination (β = 0.845), Green Budgeting (β = 0.811), and 

Institutional Capacity (β = 0.820). This shows that the relationship between Sustainable Leadership and the other 

governance factors is significant for the promotion of sustaining oriented government system. The analysis 

reveals that Public Engagement (β = 0.448) and Institutional Capacity (β = 0.377) significantly positively 

influence Sustainable Outcomes, evidencing that participation of relevant stakeholders and transparency, 

institutional efficiency, and administrative capacities are essential enablers for sustainability performance. Yet at 

a lower level than the two, particularly weak and non-significant relationships with Sustainable Outcomes are 

observed for two policy areas of development—Cross-Sectional Coordination (β = 0.073) and Green Budgeting 

(β = 0.023), implying that they need a stronger institutional implementation and citizen participation to produce 

more noticeable effects on sustainability. Finally, it is concluded that Sustainable Leadership is the main factor 

driving governance, while Public Engagement and Institutional Capacity are the most crucial enablers for a 

sustainable governance outcome. 

DISCUSSION  

The results of this study make a relevant theoretical contribution to the still fledgling field of Green Public 

Administration by filling in the gaps of the debates on Ecological Modernization Theory (EMT) and New Public 

Governance (NPG) in the context of sustainability-oriented governance systems. Results show that Sustainable 

Leadership is an effective governance mechanism that has a significant impact on Public Engagement, Cross-

Sectional Coordination, Green Budgeting, and Institutional Capacity. This confirms the use of the assumptions 

of Ecological Modernization Theory – the need for institutional change, administrative change, and governance 

change to bring about environmental sustainability and sustainable development results. Findings indicated a 

strong relationship between the dimensions of Sustainable Leadership and governance, thereby establishing that 

transformation towards sustainability needs to be led and institutionalized through coherence of policies. 

Researchers have also recently found that leadership for sustainability plays a positive role in improving 

governance systems through better coordination, institutional integration and the effectiveness of environmental 

policy implementation (Piwowar-Sulej & Iqbal, 2023; Piwowar-Sulej et al., 2023; Piwowar-Sulej & Bąk-

Grabowska, 2024). The results also align with New Public Governance principles, which highlight the importance 

of a collaborative approach to governance and participation of stakeholders as key elements in contemporary 

sustainability-driven governance structures. The small direct influence of Cross-Sectional Coordination and 

Green Budgeting on Sustainable Outcomes contradicts the governance integration theories, which assume that 

this would lead to Sustainable Outcomes directly. Hence, the idea of achieving Sustainable Outcomes through 

Cross-Sectional Coordination and Green Budgeting alone, without other institutional interventions and 

participatory governance, is questioned. Based on the existing literature on ecological modernization, Rivera et 

al. (2021) and Mas-Tur et al. (2021) have pointed to integrated governance in the form of support systems for 

sustainability reforms being required for the ecological modernization to be enacted entirely.  

The findings of this study from a literature contribution angle extend previous studies on governance and 

sustainability, by providing empirical evidence for the role of Public Engagement and Institutional Capacity as 

the most influential dimensions of governance that are related to Sustainable Outcomes. The robust positive 

association between Public Engagement and Sustainable Outcomes aligns with recent research that highlights 

how citizen involvement in governance, transparency, and the engagement of stakeholders enhances governance's 

legitimacy and effectiveness in the implementation of environmental policies (Wang et al., 2022; Daradkeh et 
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al., 2022). Likewise, the findings of this study regarding the importance of Institutional Capacity and Sustainable 

Outcomes support the previous arguments that the quality of governance in terms of sustainability is closely 

related to the strength of regulatory systems, monitoring and control mechanisms and technical competence (A. 

K. Khan et al., 2024; Mukherji & Bhatnagar, 2022). The results add to the body of literature in confirming through 

statistical significance that while policy development is important for sustainability success, so is institutional 

capability and governance involvement. Losing the insignificant findings on Green Budgeting and Cross-

Sectional Coordination at the same time would be an important addition to the already existing literature. In 

several studies, it has been claimed that green fiscal reforms and integrated coordination mechanisms can directly 

increase sustainability outcomes (Opoku & Lee, 2022; Wang et al., 2022), though in the current study, the impact 

of the green fiscal reforms and coordination mechanisms on sustainability is either indirect or depends on other 

governance capacities. The revelation of this new understanding of quasi-public goods, fiscal renovation, and 

coordination measures can still result in non-measured environmental performance when implementation is not 

effective, and there is no societal involvement.  

CONCLUSION  

The findings of this study point to the strategic position of Green Public Administration for achieving 

environmental performance outcomes, which is oriented to sustainability. The results validate that within public 

administration systems, Sustainable Leadership is the most important governance determinant that affects Public 

Engagement, Cross-Sectional Coordination, Green Budgeting, and Institutional Capacity. The broad 

compatibility of the proposed framework with the experiences and insights gathered indicates that the governance 

of sustainability demands more than just environmental policies but a set of measures that extends to transforming 

the administration into an integrated arrangement. In particular, the study confirms that Public Engagement and 

Institutional Capacity make significant contributions to Sustainable Outcomes, suggesting that participatory 

governance and institutional effectiveness or capacity and administration is necessary to successfully implement 

Sustainable Outcomes. These findings align with current governance and sustainability research, which 

underscores the importance of institutional modernization and leadership-led reforms to help ensure governance 

institutions are more effective and capable of meeting sustainability goals (Qi et al., 2021; Rehman et al., 2021; 

Feng et al., 2022). Earlier studies also made similar claims regarding the need for a robust institutional framework 

and governance restructuring processes for sustainability-oriented public administration (Habib et al., 2020; 

Meirun et al., 2020).  

Theoretically, the study expands the conceptual frameworks of Ecological Modernization Theory and New Public 

Governance in the context of sustainability-oriented public administration, making important contributions to 

them. The findings highlight that sustainability governance has a multi-dimensional nature and requires an 

interplay between leadership, institutional systems, participative governance, and administrative integration. 

Public Engagement and Institutional Capacity are other important mediators, suggesting that governance 

effectiveness lies in collaborative and institutionalized sustainability mechanisms. By statistically substantiating 

the significance of transformation towards sustainability that would be led by the leadership and participatory 

governance systems, these findings add to the body of governance literature. Recent research has also focused on 

the role of institutional quality and governance involvement in the attainment of sustainable development 

outcomes (Khan et al., 2023; Makhloufi et al., 2024). Other recent papers have also confirmed that collaborative 

governance and the participation of stakeholders enhance sustainability-focused public administrations (Williams 

et al., 2024; Alsharif et al., 2020).  

Future Research Direction  

The proposed Green Public Administration framework should be extended through the inclusion of further 

variables related to governance and sustainability within public sector institutions, which would contribute to 

explaining the link between governance and sustainable outcomes in institutions. Further research can include 

dimensions like digital governance, environmental innovation, policy measures and enforcers, political stability, 

institutional culture, etc., as additional constructs to the current topics of Sustainable Leadership, Public 

Engagement, Cross-Sectional Coordination, Green Budgeting, and Institutional Capacity, to complement the 

analysis of a comprehensive governance system oriented towards sustainability. Related digital-technology 

studies demonstrate how computer vision and AI-enabled analytics are being applied to monitoring, assessment, 
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and decision-support tasks (Khani et al., 2024; Malik et al., 2023; Shah, Akbar, et al., 2025; Ali et al., 2025). 

Other work illustrates the institutional relevance of SaaS platforms, real-time communication and service-quality 

infrastructures, IoT-enabled safety and emergency-response systems, and predictive planning (Mughal et al., 

2022; Sarwar & Humair Nawaz, 2021; Bamboat et al., 2024; S. A. Khan et al., 2024; Shah et al., 2024; Aziz et 

al., 2026; Kamal et al., 2024). Research on major digital policy frameworks and blockchain-based voting further 

demonstrates that technological adoption in public administration raises policy, participation, accountability, and 

implementation questions that future GPA models should explicitly address (Shah, Khani, et al., 2025; Dashnyam 

et al., 2025). Moreover, there is ample potential for further investigation of moderation and mediation factors 

affecting sustainability governance relationships, especially in the context of complex government relationships. 

The studies of recent years highlight the multi-dimensional and dynamic nature of sustainability governance 

influenced by technological change, climate change pressures, and institutional change (A. K. Khan et al., 2024; 

Khoso et al., 2024). Thus, the conceptual model can be extended to give a stronger explanation and a better 

theoretical understanding of sustainability-oriented public administration systems.  
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