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Abstract

The increasing complexity of ecological degradation demands governance frameworks that integrate diverse
knowledge systems and prioritize democratic participation. This paper presents a comprehensive field study
investigating the relationship between stakeholder co-creation processes and the perceived legitimacy of
solutions in environmental restoration initiatives. Through an in-depth empirical examination of a large-scale
wetland restoration project, this research elucidates how varying degrees of stakeholder involvement influence
both the environmental efficacy and social acceptance of ecological interventions. Employing a mixed-methods
approach that combines quantitative survey data with qualitative field observations and interviews, the study
assesses the mechanisms through which collaborative dialogues and joint decision-making translate into solution
legitimacy. The findings reveal that throughput legitimacy, characterized by process transparency, inclusivity,
and iterative communication, serves as a critical mediator between initial stakeholder engagement and the
ultimate social endorsement of restoration outcomes. Furthermore, the results demonstrate that power
imbalances and knowledge hierarchies can significantly impede the co-creation process, thereby undermining
output legitimacy. By systematically mapping these dynamics, this paper contributes to the broader literature on
environmental governance and participatory management, offering actionable insights for policymakers, project
managers, and local communities engaged in ecosystem rehabilitation. The theoretical framework advanced
herein underscores that environmental restoration is fundamentally a sociopolitical endeavor as much as an
ecological one.
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1. Introduction

1.1 Background and Motivation

The accelerating rate of global environmental degradation has precipitated an urgent need for effective,
sustainable, and socially acceptable ecological restoration strategies. Traditional approaches to environmental
management have predominantly relied upon top-down, expert-driven models, wherein state authorities and
scientific institutions design and implement restoration initiatives with minimal input from local populations [1].
However, extensive empirical evidence increasingly suggests that such technocratic paradigms frequently fail to
address the intricate socio-ecological complexities inherent in degraded landscapes [2]. In many instances,
interventions that are ecologically sound on paper confront substantial resistance upon implementation due to a
lack of alignment with the socio-economic realities and cultural values of the affected communities [3].
Consequently, contemporary environmental governance paradigms have undergone a significant paradigm shift,
moving away from centralized control mechanisms toward more decentralized, participatory, and collaborative
frameworks [4].

At the forefront of this shift is the concept of stakeholder co-creation, an interactive process wherein multiple
actors, including government agencies, scientific experts, non-governmental organizations, industry
representatives, and local residents, collaborate to define problems, generate knowledge, and design
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interventions [5]. In the context of environmental restoration, co-creation is posited as a mechanism to integrate
diverse epistemologies, thereby enhancing the adaptive capacity and resilience of the restored ecosystems [6].
This participatory approach assumes that those who live and work within or adjacent to degraded environments
possess invaluable experiential knowledge that, when combined with formal scientific expertise, can yield more
robust and sustainable solutions [7]. Furthermore, actively involving stakeholders in the design and execution of
restoration projects is theoretically linked to the enhancement of solution legitimacy, which is a fundamental
prerequisite for the long-term success and maintenance of any environmental initiative [8].

1.2 Research Gap and Objectives

Despite the growing theoretical emphasis on stakeholder co-creation in environmental policy, empirical
investigations that systematically examine the operationalization of these concepts in the field remain notably
scarce. Much of the existing literature operates at a high level of abstraction, broadly advocating for inclusion
without rigorously dissecting the specific processes through which collaboration translates into perceived
legitimacy [9]. Specifically, there is a critical need to understand how the quality of the co-creation process,
rather than mere nominal participation, impacts the diverse dimensions of solution legitimacy across different
stakeholder groups.

This paper addresses this substantial research gap by conducting a detailed field study of a complex
environmental restoration initiative. The primary objective is to empirically investigate the nexus between
stakeholder co-creation dynamics and the legitimacy of the resulting ecological solutions. To achieve this, the
study decomposes legitimacy into its constituent elements, analyzing how inputs, throughputs, and outputs are
perceived by various participant categories. By doing so, this research seeks to identify the specific collaborative
mechanisms that foster trust, mitigate conflict, and ensure sustained commitment to environmental recovery
objectives. Ultimately, the findings aim to provide evidence-based recommendations for designing more
effective and socially robust participatory governance frameworks in ecosystem restoration.

2. Literature Review and Theoretical Framework

2.1 The Evolution of Stakeholder Co-creation in Governance

The conceptual foundations of stakeholder co-creation are deeply rooted in the broader discourse on
democratic participation and collaborative public management. Originally conceptualized in the fields of public
administration and service design, co-creation denotes a paradigm where service users and citizens transition
from being passive recipients of policies to active partners in their formulation and delivery [10]. When
transposed to the domain of environmental governance, co-creation involves the joint production of socio-
ecological outcomes by state and non-state actors operating across multiple scales [11].

In environmental restoration, co-creation addresses the limitations of conventional natural resource
management, which often struggles with issues of scientific uncertainty and conflicting societal values [12]. The
integration of local and indigenous knowledge systems with conventional ecological science is a hallmark of
this approach. Proponents argue that collaborative problem-solving not only leads to a more comprehensive
understanding of ecosystem dynamics but also fosters a sense of ownership among local communities, which is
vital for the monitoring and enforcement of restoration protocols. However, the literature also cautions that co-
creation is an inherently political process fraught with power asymmetries, where dominant actors may
inadvertently or intentionally marginalize less organized or resource-poor stakeholders.

2.2 Dimensions of Solution Legitimacy

Legitimacy is a multidimensional construct that reflects the degree to which an institution, process, or
outcome is perceived as appropriate, proper, and just within a socially constructed system of norms, values, and
beliefs [13]. In the context of environmental governance, solution legitimacy determines whether stakeholders
will comply with new regulations, support funding measures, and actively participate in ongoing management
activities [14].

Scholarly consensus generally delineates legitimacy into three distinct, yet interrelated, dimensions. Input
legitimacy refers to the participatory quality of the decision-making process, encompassing criteria such as
inclusivity, representation, and the equitable distribution of voice among affected parties [15]. It addresses the
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question of who is allowed to participate and under what conditions. Throughput legitimacy pertains to the
procedural quality of the governance process itself, focusing on transparency, accountability, deliberative
quality, and the fairness of conflict resolution mechanisms [16]. Finally, output legitimacy evaluates the
effectiveness and problem-solving capacity of the resulting policies or interventions, examining whether the
restoration initiatives actually achieve their stated ecological and socio-economic objectives.

2.3 The Nexus Between Co-creation and Legitimacy

The theoretical framework underpinning this study posits a direct, causal relationship between the depth of
stakeholder co-creation and the enhancement of solution legitimacy. Engaging stakeholders at the input stage is
anticipated to bolster input legitimacy by ensuring that a broad spectrum of interests and knowledge bases are
represented [17]. When participants feel that their concerns have been formally acknowledged and integrated
into the project agenda, they are more likely to view the initiating authority as legitimate.

Furthermore, the interactive dialogue and joint fact-finding activities characteristic of genuine co-creation
serve to reinforce throughput legitimacy [18]. Regular, transparent communication helps to demystify scientific
jargon and technical constraints, enabling non-expert stakeholders to comprehend the rationale behind specific
ecological interventions. This shared understanding mitigates suspicions of hidden agendas and builds
interpersonal and institutional trust. Lastly, by aligning ecological goals with local socio-economic realities, co-
creation is hypothesized to improve output legitimacy, as the resulting solutions are more tailored to the specific
context and thus more likely to succeed and endure [19].

3. Methodology and Field Study Design
3.1 Research Context

To empirically investigate the relationship between co-creation and legitimacy, this research centers on a
large-scale wetland restoration project situated in a prominent coastal region. This specific initiative was selected
as the field study site because it represents a highly complex socio-ecological system characterized by historical
degradation, overlapping jurisdictional boundaries, and a diverse array of conflicting stakeholder interests [20].
Over the past century, the wetlands in this region were extensively drained for agricultural expansion and urban
development, resulting in severe biodiversity loss, diminished water quality, and increased vulnerability to
flooding events [21].

The restoration project was officially launched with an explicit mandate to employ a participatory governance
model, marking a significant departure from previous state-led infrastructure projects in the area. The governing
consortium established a series of multi-stakeholder platforms designed to facilitate collaborative planning,
implementation, and monitoring. These platforms included representatives from municipal and regional
governments, environmental agencies, academic research institutes, local agricultural cooperatives, indigenous
community leaders, and citizen advocacy groups. The presence of these institutionalized co-creation
mechanisms provided an optimal environment to study the operationalization of collaborative governance in
real-time.

3.2 Data Collection Strategies

This study utilized a mixed-methods research design to capture both the breadth and depth of the co-creation
process and its outcomes. Data collection occurred over an eighteen-month period, encompassing the critical
phases of project design and early implementation [22]. The quantitative component involved the administration
of structured surveys to all individuals who actively participated in the formal multi-stakeholder platforms, as
well as a representative sample of the broader affected community [23]. The survey instrument was meticulously
designed using validated Likert-scale items to measure perceptions of input inclusivity, process transparency,
deliberative fairness, and the perceived effectiveness of the proposed restoration solutions.

Table 1: Demographic Breakdown of Stakeholder Participants

Stakeholder Group Sample Size Primary Interest Area Level of Engagement
Government Authorities 45 Regulatory Compliance and High
Policy
Academic Experts 30 Ecological Integrity and Data High
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Stakeholder Group Sample Size Primary Interest Area Level of Engagement
Local Agriculturalists 85 Land Use and Economic Moderate
Impact
Indigenous Representatives 25 Cpltural Heritage and Land High
Rights
Non-Governmental Orgs 40 Biodiversity and Conservation ~ High
General Public/Residents 150 Recreational Access and Low to Moderate

Aesthetics
In conjunction with the survey, extensive qualitative data were gathered through semi-structured interviews

and participant observation. A total of forty in-depth interviews were conducted with key informants
representing each major stakeholder category. These interviews were designed to elicit detailed narratives
regarding the participants experiences within the collaborative platforms, focusing specifically on instances of
conflict, knowledge integration, and shifts in perception over time. Furthermore, the research team engaged in
non-participant observation during fifty hours of steering committee meetings, public consultation workshops,
and field site visits to document the real-time dynamics of communication, negotiation, and decision-making.

3.3 Analytical Framework

The analytical strategy integrated both statistical and thematic analyses to provide a holistic understanding of
the research problem. Quantitative survey data were processed using multivariate regression models to identify
the statistically significant predictors of overall solution legitimacy [24]. The primary dependent variable was
the composite score of output legitimacy, while independent variables included metrics of input inclusivity and
throughput transparency, controlling for stakeholder affiliation and demographic factors.

Simultaneously, the qualitative interview transcripts and observational field notes were subjected to a
rigorous thematic coding process utilizing specialized qualitative data analysis software. The coding framework
was initially deductively structured around the theoretical dimensions of legitimacy and co-creation, but allowed
for the inductive emergence of new themes related to power dynamics, trust-building, and communication
barriers. By triangulating the quantitative models with the qualitative narratives, the analysis aimed to not only
identify which factors influenced legitimacy but also explain the underlying mechanisms driving these statistical
relationships.

4. Results and Discussion

4.1 Co-creation Dynamics in Practice

The empirical findings reveal a highly nuanced landscape of stakeholder co-creation, characterized by both
significant achievements in collaborative problem-solving and persistent structural challenges. Analysis of the
observational data indicates that the formal multi-stakeholder platforms were largely successful in bringing
diverse actors to the table, thereby establishing a strong foundation for input legitimacy [25]. Participants widely
acknowledged that the process was more inclusive than previous regional governance initiatives, providing
unprecedented opportunities for marginalized voices, particularly indigenous representatives and local
agriculturalists, to articulate their concerns.

However, the qualitative data also highlight that nominal inclusion did not automatically equate to equitable
influence. A recurring theme in the interviews was the challenge of epistemological integration. Scientific and
technical knowledge frequently dominated the deliberative spaces, sometimes at the expense of experiential and
indigenous knowledge systems [26]. Academic experts and government officials often utilized specialized
terminology and complex modeling data that inadvertently alienated non-expert participants, thereby straining
throughput legitimacy. Despite these power asymmetries, the study observed instances where facilitated joint
fact-finding activities, such as participatory mapping and citizen science monitoring, effectively bridged these
knowledge gaps, fostering mutual respect and shared understanding.
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Figure 1: Conceptual Model of Stakeholder Co
4.2 Determinants of Solution Legitimacy

The quantitative regression analysis yields compelling insights into the specific mechanisms that drive
solution legitimacy in environmental restoration contexts. The results demonstrate that while early inclusion is
necessary, it is the quality of the process throughput that serves as the most powerful predictor of eventual social
acceptance [27]. Specifically, variables measuring the perceived transparency of the decision-making process
and the fairness of dispute resolution mechanisms exhibited the strongest positive correlations with output
legitimacy.

Table 2: Statistical Analysis of Factors Influencing Solution Legitimacy

Variable Coefficient Standard Error P-Value
Input Inclusivity 0.315 0.042 0.012
Process Transparency 0.542 0.038 0.001
Deliberative Fairness 0.488 0.051 0.003
Technical Feasibility 0.275 0.045 0.024
Stakeholder Group (Gov) 0.112 0.060 0.150
Stakeholder Group (Agri) -0.198 0.055 0.018

The data detailed in the statistical analysis emphasize that stakeholders are generally willing to accept
compromises and endorse restoration solutions that may not fully align with their primary preferences, provided
they believe the process that led to those decisions was transparent and fair. Conversely, when stakeholders
perceived that decisions were made outside the formal collaborative platforms, or that their input was solicited
merely as a procedural formality, their ratings of both throughput and output legitimacy plummeted, leading to
increased skepticism regarding the project ecological and social objectives.

4.3 Discussion

Integrating the qualitative narratives with the statistical outcomes provides a profound understanding of the
co-creation and legitimacy nexus. The field study confirms the theoretical proposition that environmental
restoration must be managed as a deeply sociopolitical endeavor rather than a strictly technical engineering
problem [28]. The findings suggest that legitimacy is not a static attribute that can be secured solely at the
commencement of a project; rather, it is a dynamic resource that must be continuously negotiated and maintained
through sustained, high-quality interaction.

A critical point of discussion revolves around the management of conflict within the co-creation process. The
research indicates that attempts to suppress or prematurely resolve conflicts through executive authority
significantly damage throughput legitimacy. In contrast, platforms that explicitly acknowledged conflicting
values and dedicated substantial time to deliberative negotiation were more successful in producing robust and
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widely accepted solutions. The necessity of skilled facilitation emerged as a paramount factor, underscoring the
requirement for neutral mediators who can balance power dynamics, translate technical data into accessible
formats, and ensure that all stakeholder contributions are systematically evaluated and integrated into the final
restoration blueprints.

5. Conclusion and Policy Implications
5.1 Summary of Findings

This comprehensive field study has systematically investigated the intricate relationship between stakeholder
co-creation processes and the legitimacy of solutions within environmental restoration initiatives. Through a
rigorous mixed-methods analysis of a large-scale wetland rehabilitation project, the research demonstrates that
the social acceptance and enduring success of ecological interventions are heavily contingent upon the quality
of participatory governance. The empirical evidence underscores that while broad stakeholder inclusion
establishes the necessary input legitimacy, it is the transparency, fairness, and iterative nature of the collaborative
process throughput legitimacy that ultimately dictates whether diverse actors will endorse the final
environmental outcomes. Furthermore, the study highlights that untamed power imbalances and the
prioritization of technocratic knowledge over local expertise pose significant threats to the co-creation process,
potentially eroding trust and inciting opposition.

5.2 Theoretical and Practical Implications

The findings of this paper contribute significantly to the theoretical discourse on environmental governance
by operationalizing the multidimensional construct of legitimacy within a real-world setting. By delineating the
pathways from input to throughput and output legitimacy, this research provides a nuanced framework for
understanding how collaborative processes yield concrete sociopolitical capital. On a practical level, the study
offers vital insights for policymakers and project managers tasked with designing environmental interventions
[29]. Authorities must allocate sufficient resources not only for ecological planning but also for the institutional
architecture of collaboration. This includes investing in professional facilitation, establishing transparent
mechanisms for data sharing and joint fact-finding, and ensuring that decision-making processes remain open
and accountable throughout the project lifecycle.

5.3 Limitations and Future Directions

While this field study provides robust insights, it is subject to certain limitations that warrant consideration.
The research is confined to a single geographic context and a specific type of ecosystem, which may influence
the generalizability of the findings to different cultural or environmental settings. Additionally, the cross-
sectional nature of the survey data captures perceptions at a specific juncture, whereas legitimacy is inherently
temporal and subject to fluctuation. Future research should prioritize longitudinal studies that track shifts in
stakeholder perceptions and ecological outcomes over extended periods, particularly post-implementation.
Furthermore, comparative analyses across diverse environmental restoration initiatives spanning different
regulatory regimes and sociopolitical landscapes would significantly enhance our understanding of the
contextual variables that facilitate or hinder effective stakeholder co-creation and solution legitimacy.
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