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Introduction: As global climate action accelerates, there is a growing need for
systematic evidence on the roles of Environmental Non-Governmental
Organizations (ENGOs) in climate governance and the factors shaping their
participation. Although ENGOs are widely recognized as key non-state actors,
the existing literature remains fragmented, with limited integrative analysis of how
their roles are evolving across different governance levels and policy contexts.
Methods: This study conducts a systematic literature review following the
PRISMA framework, examining 36 peer-reviewed articles published between
2015 and 2025 and retrieved from the Web of Science and Scopus databases.
Bibliometric analysis using Bibliometrix and VOSviewer is combined with
inductive content analysis to identify dominant research trends, key
influencing factors, and evolving governance roles of ENGOs.

Results: The review identifies five primary factors shaping ENGO participation in
global climate governance: institutional and policy environments, resource and
financial support, scientific and technical capacity, social networks and alliances,
and public participation and legitimacy. Influenced by these factors, ENGOs are
transitioning from traditional roles focused on service delivery and advocacy
toward strategic policy coordination, the provision of technical and digital
governance support, the construction of decentralized governance networks,
engagement with economic mechanisms, and an increased emphasis on climate
justice. The literature further highlights a growing reliance on digital tools and
transnational partnerships, alongside persistent regional imbalances, with
research and governance influence concentrated in Europe and North America.
Discussion: These findings indicate that ENGOs are increasingly functioning as
system integrators within polycentric climate governance structures. However,
enduring challenges remain, including North—South disparities, tensions
between global coordination and local accountability, and uncertainties
regarding appropriate governance scales. Future research should prioritize
comparative, multi-level, and cross-regional analyses, and strengthen
capacity-building and collaboration in the Global South to enhance the
effectiveness and equity of ENGO contributions to global climate governance.

bibliometric analysis, ENGO, global climate governance, global warming, governance
roles, influencing factors, NGO
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1 Introduction

Global climate change is among the most complex and urgent
challenges of the twenty-first century. As climate impacts intensify,
states have adopted diverse measures to cut greenhouse gas
emissions and advance the Sustainable Development Goals
(SDGs).
multidimensional nature makes it exceptionally difficult to
govern (Prokopy et al., 2015). The United Nations Framework
Convention on Climate Change (UNFCCC) highlights the
importance of public participation and explicitly recognizes

Climate change is not a new issue, but its

contributions from non-governmental organizations (NGOs),
including in education, training, and public awareness (Protocol,
1997; Haris et al.,, 2020). Given that the UNFCCC institutional
framework explicitly encourages the participation of non-state
actors, ENGOs, due to their professionalism and network
advantages, have become a key hub connecting the public, the
market and the policy process.

Environmental NGOs (ENGOs) are non-profit, non-state
entities that undertake environmental protection activities guided
by organizational charters; they typically mobilize volunteers and
rely on donations and support from governments and aid agencies
(Werker and Ahmed, 2008). They are governed by their
organizational charter when carrying out environmental
activities. Their activities are based on volunteer services and
their funding mainly comes from public donations and other
institutions such as national governments and international aid
agencies (Werker and Ahmed, 2008). In climate politics, ENGOs
inform public debate by generating knowledge and awareness
(McGregor et al, 2018), promote public participation (Szarka,
2014), and enhance public support for climate change policies
2016).
systematic literature review on the climate change governance
activities of ENGOs in Southeast Asia (Haris et al., 2020). This

review points out that Southeast Asian ENGOs are directly or

(Bernauer et al, Some scholars have conducted a

indirectly involved in climate change governance and are
important participants in the implementation of climate change
policies. Some reviews explored the role of NGOs in climate change
governance, aiming to understand the contribution of NGOs to
climate change governance at the national level (Haris et al., 2021).
For instance, in China, ENGOs like the Institute of Public and
Environmental Affairs (IPE) have leveraged digital platforms to
monitor corporate carbon emissions, illustrating how ENGOs are
transitioning from watchdogs to governance partners.
Historically, international ENGOs expanded their resources and
visibility alongside the rise of environmentalism since the 1970s
(Green and Hadden, 2021). The Paris Agreement further
institutionalized the participation of non-state actors through
voluntary collaborations. Many international ENGOs have been
especially active in these “Paris Partnerships,” working with
multinational firms on emissions reduction and decarbonization
(Green, 2024). With the agreement’s implementation and the
growing wave of national mitigation commitments, global
attention to climate governance has surged (Meckling and Allan,
2020). Within this evolving architecture, ENGOs owing to their
flexibility, expertise, and transnational networks have assumed
increasingly prominent roles. Yet, systematic understanding of
their participation mechanisms, the determinants of their roles,
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and likely future trajectories remains limited, particularly in rapidly
changing policy environments and economy-wide decarbonization
agendas (Zhang and Bai, 2023; Wang et al., 2024).

A growing body of research frames ENGOs as vital
state-led
networks, while emphasizing that their agency varies across

complements  to action through transnational
contexts and governance venues (Betsill and Corell, 2008;
Bulkeley, 2014; Nasiritousi et al., 2016). Recent work suggests
that ENGOs are evolving from peripheral advocates into
influential system integrators within polycentric governance,
coordinating across levels and sectors (Betsill and Corell, 2008;
King et al., 2020; Giese, 2017; Sénit, 2020). In addition, several
emerging frontiers are reshaping ENGO roles, including climate
litigation, digital activism, subnational/decentralized climate
governance, decentralized climate finance, and climate

migration. Meanwhile, advances in social media, remote
sensing, and open data have strengthened evidence production
and cross-scale coordination, accelerating ENGOs’ transition
from advocates to system integrators. Building on these
insights, this study conducts a systematic literature review
(SLR), complemented by bibliometric analysis, to synthesize
the evolving roles of ENGOs and the factors shaping them
under contemporary decarbonization pathways.

This study pursues three research questions:

1. What are the key factors influencing ENGO participation in
global climate governance?

2. How are the roles of ENGOs evolving in response to
these factors?

3. What strategies can enhance ENGO effectiveness and equity in
global climate governance?

It is important to note that the primary aim of this research is
to synthesize existing knowledge and identify overarching
patterns and relationships within literature, rather than to test
pre-defined hypotheses. This inductive, review-based approach is
particularly well-suited for mapping an emerging and complex
field of study, allowing for the exploration of key themes such as
the evolving roles of ENGOs and the factors influencing them as
they are presented and discussed across the body of
academic work.

In addition, several emerging frontiers are reshaping ENGO
roles, including climate litigation, digital activism, subnational/
decentralized climate governance, decentralized climate finance,
and climate migration. Meanwhile, advances in social media,
remote sensing, and open data have strengthened evidence
production and cross-scale coordination, accelerating ENGOs’
transition from advocates to system integrators. We incorporate
these themes into our role framework and discussion sections.

Finally, this review foregrounds the global south, where research
coverage and capacity remain comparatively limited. Addressing
persistent north-south disparities is essential for fair and effective
climate action. By clarifying role mechanisms and influencing
factors, and by situating ENGOs within current decarbonization
agendas, this review provides a theoretically grounded and
practically oriented synthesis for scholars and policymakers alike.
While the role of ENGOs in climate governance has attracted
increasing attention, research remains relatively limited regarding
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FIGURE 1
The process of systematic literature review (Pawson et al., 2005).

their specific mechanisms of influence and impact pathways. This
study seeks to fill that gap by providing both theoretical insights into
the evolving role of ENGOs and practical guidance for policy
formulation, thereby contributing meaningfully to both academic
discourse and real-world climate governance practices.

2 Materials and methods

This study employs the SLR methodology, following PRISMA
guidelines, to identify relevant publications from the Web of Science
(WOS) and Scopus databases. A total of 36 core documents were
selected and analyzed using R Studio and VOSviewer to elucidate the
central role of ENGOs in global climate governance. The analysis
identifies key factors influencing ENGO participation and projects
their potential future roles in the field. In addition to quantitatively
synthesizing existing research, the study uses bibliometric mapping
to highlight research hotspots and evolving thematic patterns. This
mixed-methods approach not only ensures the methodological rigor
of the review but also enables a deeper qualitative exploration of the
literature’s content.

2.1 Literature screening procedures

Planning is a critical step in the systematic evaluation process; it
ensures that evaluations are well-organized and that all procedures
are clearly documented before the study begins. This promotes
consistency among the evaluation team, enhances accountability,
preserves the integrity of the study, and ensures transparency in the
final results (Moher et al., 2015). Following this principle, the
present study was designed with explicit inclusion and exclusion
criteria, focusing specifically on literature published between
2015 and 2025, to ensure the relevance and timeliness of the
analysis. It also clarifies the rationale for the evaluation
techniques used, including the definition of study boundaries.
These boundaries were established to support a systematic
analysis of the role of ENGOs in global climate governance. The
SLR conducted in this study followed the five-stage assessment
process outlined by Pawson et al. (2005), as shown in Figure 1.
The specific steps include:
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1. Clarifying the research question by identifying the key factors
influencing ENGOs and their emerging roles in global climate
governance;

2. Screening the literature to include only publications directly
related to ENGO engagement;

3. Assessing the quality of the selected literature to ensure
academic rigor and practical relevance;

4. Synthesizing and analyzing the findings to extract the key
influencing factors and roles of ENGOs;

5. Establishing a structured analytical framework, thereby
ensuring a scientific and systematic approach to the study.

To enhance transparency and reporting quality, the findings of
this SLR are presented using a flowchart in accordance with the
PRISMA guidelines. These guidelines outline a minimum set of
reporting standards to ensure the completeness and verifiability of
systematic reviews and meta-analyses (Page et al, 2021). In this
study, the PRISMA process was applied to identify, screen, and
assess the quality of literature related to ENGOs’ engagement in
climate governance. Based on this process, the study systematically
analyzes the roles, strategies, and contributions of ENGOs in global
climate governance.

The analytical framework for identifying ENGO roles and
influencing factors was developed iteratively during the content
analysis phase. Initially, we extracted all relevant descriptions of
ENGO activities and contextual factors from the 36 articles.
Through multiple rounds of coding and thematic synthesis, we
identified recurring patterns and themes, which were then
categorized into the five key factors and five evolving roles
presented in the results. This inductive approach ensured that
the framework was grounded in the literature rather than based
on a priori assumptions.

2.2 Inclusion and exclusion criteria

The inclusion and exclusion criteria were formulated to be
directly aligned with the research objectives of this study. Our
goal was to identify literature that explicitly or implicitly
addresses the factors influencing ENGO effectiveness and/or the
specific roles ENGOs play in global climate governance. Therefore,
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TABLE 1 Criteria for inclusion and exclusion.

10.3389/fenvs.2025.1667551

Criteria Reason for inclusion/exclusion

Inclusion criteria

Publications from 2015 to 2025

To ensure that the study reflects the latest roles and practices of NGOs in global climate governance and their
development roles.

Articles in English language
studies.

Spotlight on NGO articles in climate governance

English is the predominant language of academic discourse, ensuring accessibility and comparability across

This study aims to specifically analyze the mechanisms of NGO participation in global climate governance,

key influencing factors and their future roles.

Peer-reviewed articles and review articles

Peer-reviewed articles provide robust and credible knowledge essential for a systematic literature review.

Full-text articles accessible
review.

Exclusion criteria

Publications prior to 2015

Full-text access ensures detailed analysis of the methodology, findings, and conclusions for a comprehensive

Older studies may not reflect the latest developments in the current global climate governance landscape and

the role of NGOs, and are therefore less relevant to the objectives of this study.

Articles in languages other than English
in analysis.
Articles not related to NGOs or climate governance
relevance.

Conference papers, technical reports, and non-peer-reviewed
documents

Full-text articles not available

Articles in other languages may introduce translation inaccuracies and are excluded to maintain consistency
Articles that do not address NGOs or climate governance are outside the scope of this study and lack
Peer-reviewed sources may lack academic rigor for inclusion in a systematic review.

Articles that provided only limited content such as summaries lacked sufficient detail to support a systematic

assessment and were excluded.

this study focuses on analyzing the key factors and roles of ENGOs
in global climate governance by including literature that specifically
examines their roles, strategies, and impacts in this context. To
ensure academic rigor and thematic relevance, non-peer-reviewed
articles and studies unrelated to NGOs’ involvement in climate
governance were excluded. An initial screening was conducted by
reviewing the abstracts of journal articles to filter out irrelevant
literature, thereby enhancing research efficiency and saving time
(Karunarathna et al., 2024). This method facilitated the exclusion of
materials that did not align with the study’s objectives. The detailed
inclusion and exclusion criteria are presented in Table 1.

2.3 Search strategy

This study focuses on “NGO participation in global climate
governance” as its core theme and conducts a SLR using two
authoritative databases: WOS and Scopus (Moral-Munoz et al.,
2020). To ensure both the comprehensiveness and relevance of
the search results, the study adopts a scientifically constructed
keyword framework and a multi-level screening strategy to
gradually filter and identify high-quality core literature. This
provides a solid foundation for analyzing the key factors and
roles of NGOs in global climate governance.

In constructing the keyword strategy, the study considers the
diversity of terminology used in the fields of NGOs and climate
governance. Three groups of core keywords are identified,
supplemented by a set of restrictive terms. The first group
highlights the diverse organizational forms and functions of
NGOs in global governance, including terms such as “non-
“NGO,” and
organization.” These aim to capture the various dimensions of

o » « :
governmental  organization, international

NGO participation. The second group focuses on the core theme
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of climate governance, using keywords such as “climate

governance,” “global climate governance,” and “climate policy,”
to reflect different aspects of NGO involvement in climate-related
activities. The third group includes terms such as “determinant,”
“factor,” and “barrier,” to emphasize the study’s focus on identifying
key drivers, constraints, and roles associated with NGO engagement.

These keyword groups were combined using Boolean logic
operators to construct a precise and comprehensive search
strategy, maximizing the retrieval of relevant literature for
analysis. During the search process, this study adopted the
“interactive query formulation” strategy proposed by Morales
et al. (2021), which involves gradually refining the keyword set
through iterative searches and dynamically integrating keyword
frequency data to enhance relevance. Specifically, the search
equation utilized Boolean operators (“OR” and “AND”) for
targeted selection of documents, truncation symbols (*) to
include both singular and plural word forms, and quotation
marks (“ ”) to preserve the integrity of specific phrases. The final
search equation is defined as follows:

(“International organi?ation*” OR “Intergovernmental organi?
ation*” OR “IGO” OR “Non-governmental organi?ation*” OR
“NGO” OR “Transnational organi?ation*””OR “Multilateral
organization*”) AND (“Climate cooperation” OR “Climate
OR “Environmental

governance” OR “Climate policy”

cooperation” OR “Global climate governance’OR “Climate

action” OR “Carbon governance” OR “Sustainability
governance”) AND (“Determinant*” OR “Factor*” OR
“role*” OR  “Driver*” OR  “Barrier*” OR  “Enabler*”

OR “Mechanism*”)

The design of the above search equation ensured a scientific and
systematic approach to the literature search. It not only captured the
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diverse roles and practices of NGOs in global climate governance but
also highlighted key analytical dimensions, such as influencing
factors and potential roles. This strategy enabled the study to
effectively filter highly relevant core literature from a large
volume of sources, providing a solid foundation for the
subsequent systematic analysis.

2.4 Tools and software

Previous studies have explored climate change and sustainable
development using bibliometric and systematic evaluation methods.
For example, Hassan et al. (2014) assessed the research activities of
various countries and institutions in the field of sustainable
development between 2000 and 2010 using a bibliometric
approach based on the Scopus database. Sharifi et al. (2021)
analyzed interactions between climate change and adverse peace
events from 1990 to 2020 using WOS data. Haunschild et al. (2016)
conducted an econometric analysis of climate change literature from
1980 to 2014, combining WOS and VOSviewer. Fu and Waltman,
(2022) studied the environmental impacts of climate change
between 2001 and 2014 using WOS and VOSviewer, and
examined the use of terminology in climate change research
from 2001 to 2018. Vatananan-Thesenvitz et al. (2019) eviewed
the literature on sustainable development and innovation from
1985 to 2019 wusing Scopus and VOSviewer.
Meschede (2020) analyzed publications directly addressing the
SDGs from 2015 to 2019 using the WOS Core Collection and
VOSviewer. These
references for the present study, confirming the applicability of
bibliometric tools in analyzing climate-related topics.

Meanwhile,

studies provide valuable methodological

A variety of software tools are available to support bibliometric
analysis in contemporary academic research, including VOSviewer
(Eck and Waltman, 2009), CiteSpace (Cui et al, 2018), Gephi
(Boyack and Klavans, 2010), HistCite (Garfield, 2009), Pajek
(Mrvar and Batagelj, 2016), Sci2 Tool (Lewis and and Alpi,
2017), Publish or Perish (Jacso, 2009), and UCINet (Huang et al.,
2020). However, a common limitation of these tools is their lack of
comprehensive and systematic workflows that fully support
scholars’ research needs. To address this gap, the Bibliometrix
toolkit in R has emerged as a valuable resource (Oyewola and
Dada, 2022). It combines powerful statistical algorithms, high-
quality numerical routines, and integrated data visualization in
an open-source environment, offering customized support for
quantitative research in bibliometrics and scientometrics (Aria
and Cuccurullo, 2017).

This study employed a combination of software tools to ensure
systematic and rigorous data collection, processing, analysis, and
visualization, ultimately providing insights into the key factors and
roles of ENGOs in global climate governance. First, Zotero was used
to efficiently manage and screen literature, supporting collection,
organization, and citation to ensure standardization and traceability
of data sources. Second, the Bibliometrix package was used to
perform bibliometric analyses, including author collaboration
networks, keyword co-occurrence, and the dynamic evolution of
research hotspots, thereby revealing the academic landscape of
NGO-related climate governance research. This collaborative,
multi-tool workflow enhances both the rigor and clarity of the
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study’s results. The analyses were conducted using the RStudio
Bibliometrix function, VOSviewer, and Microsoft Excel.

Additionally, VOSviewer was utilized to generate knowledge
maps and to identify the research roles, core themes, and key
influencing factors of NGOs’ participation in global climate
governance through co-occurrence, co-citation, and institutional
collaboration network analyses. To ensure data accuracy and
enhance the visual presentation of results, Excel was used for
data cleaning, classification, and basic statistical analysis. Through
the integrated use of Zotero, Bibliometrix, VOSviewer, and Excel,
this study systematically identified research hotspots, development
roles, and key influencing factors related to ENGOs in climate
governance, laying a solid empirical foundation for further
analysis. This multi-tool, collaborative workflow enhances both
the scientific quality and the visual comprehensiveness of the
study’s results.

2.5 Analytical framework and variable
operationalization

To ensure a systematic and transparent analysis addressing the
research questions, This study takes institutional theory, resource
dependence and network governance as theoretical perspectives. we
developed an analytical framework that operationalizes the core
constructs under investigation. The framework defines the evolving
roles of ENGOs as the dependent variable, conceptualized through
five strategic roles identified in the literature:

. Shifting from service provision to policy coordination

. Providing technical support and digital governance

. Constructing networked and decentralized governance models
. Strengthening integration with economic activities

L8 2 B N O R S

. Deepening the intersection of climate justice and social issues

Concurrently, we identified five key influencing factors as
independent variables:

. Institutional and policy environment
. Resources and financial support

. Scientific and technical capacity

. Social networks and alliances

G s W N =

. Public participation and legitimacy

They are operationalized and measured through a systematic
coding process based on specific indicators derived from the
literature itself. For example, the institutional environment is
measured by explicit mentions of policies, regulations, and
political openness within the articles. To reduce researcher bias,
we conducted two rounds of iteration after forming the initial
codebook: two authors independently coded 36 articles and
calculated the consistency; if the disagreement was greater than
level 1, they discussed with the third author to reach a consensus;
then, borderline cases were reviewed for ambiguous items such as
‘policy coordination/digital governance’. For a comprehensive
overview of the operationalization and measurement of these
factors, as well as the evolving roles of ENGOs, please refer to
the detailed coding scheme provided in Supplementary Table Al.
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These categories are used to trace how influencing factors relate to
five evolving ENGO roles and to summarize cross-cutting patterns
and mechanisms. This review identifies five key factors and five
evolving roles that characterize ENGO engagement in climate
governance, highlighting a shift from service provision to policy
coordination. A detailed coding scheme was developed based on
these operational definitions (Supplementary Table Al). We
independently coded all 36 articles for the presence (Yes/Partial/
No) of each variable, with discrepancies resolved through discussion
to ensure consistency. The results of this coding are synthesized in
Supplementary Tables A2 and A3.

2.6 Literature search

To systematically analyze the key factors and roles of ENGOs in
global climate governance, this study relied on two authoritative
databases: WOS and Scopus (Farooq, 2022). Based on the
constructed search strategy, the literature search was conducted
on 13 February 2025, across both databases. The time frame was
limited to publications from 2015 to 2025 to ensure the timeliness
and relevance of the research. The initial search retrieved 71 relevant
documents from WOS and 93 from Scopus. To enhance the quality
and topical relevance of the selected literature, a multi-stage
screening process was implemented, considering factors such as
publication date, language, and document type. First, the search
results were restricted to publications from 2015 onward, focusing
on research progress over the past decade. This step reduced the
WOS results to 60 articles and Scopus results to 74. Second, the
language was limited to English to ensure consistency in analysis,
further narrowing the WOS results to 59 articles, while the Scopus
count remained unchanged. Lastly, the document types were
confined to peer-reviewed journal articles and review papers,
excluding non-core publications such as conference proceedings.
After this final filter, 58 articles remained in WOS and 64 in Scopus.
This screening process ensured that the selected literature was both
high in quality and directly relevant to the research objectives,
establishing a solid foundation for subsequent analysis.

Based on the preliminary screening, the results from the two
databases were combined, yielding a total of 122 articles. To prevent
duplication from affecting the analysis, a de-duplication strategy was
applied, removing 45 duplicate entries based on title, author, and
DOI, resulting in 77 unique articles. A second round of screening
was then conducted, during which 41 articles were excluded after
closely reading the abstracts and assessing the research fields, as they
were not directly related to NGOs’ participation in global climate
governance. This process led to the identification of 36 core articles.
These selected papers specifically examine the roles and impacts of
NGOs in climate governance, covering areas such as policy
advocacy, transnational cooperation, social mobilization, and
governance mechanisms. The entire search and selection process
adhered to the principles of a systematic literature review, from
keyword construction to multi-dimensional screening, ensuring
both the accuracy and comprehensiveness of the final results.

Figure 2 shows the 36 core documents identified according to
the PRISMA guidelines provide important support for the
subsequent analysis. These papers systematically reflect the
progress of ENGOs research in global climate governance,
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including key aspects such as promoting climate policy,
identifying governance barriers, and facilitating international
cooperation, and reveal the possibility of future roles. The next
step is to read and categorize the literature, extract the core findings,
deeply analyze the drivers, barriers and mechanisms of ENGOs, and
construct a theoretical framework based on key influencing factors
and governance performance. Through scientific search and
rigorous screening, this study provides a solid foundation for
understanding the role of ENGOs in global climate governance,
and an important reference for relevant policy making and
academic research.

3 Results

This section presents a comprehensive analysis of the evolving
roles, collaboration patterns, and thematic developments of ENGOSs’
engagement in global climate governance from 2015 to 2025. By
examining annual role trends, author contributions, cluster analyses,
international collaboration networks, citation patterns, keyword co-
occurrences, and key influencing factors, the study provides a
detailed overview of the current landscape and emerging
directions in this dynamic field. The subsequent analysis further
refines these dimensions, highlights key findings and their
implications for future research, and offers systematic insights to
deepen the understanding of ENGOs’ roles in global climate
governance.

3.1 Development overview

Figure 3 illustrates research on the participation of NGOs in
global climate governance has exhibited a rapid growth trend from
2015 to 2024, with an average annual growth rate of 25.99%. This
reflects a significant increase in academic attention to the topic.
Although the total number of publications remains relatively modest
at 36, the research demonstrates strong academic impact, with an
average of 15.22 citations per paper, underscoring its importance in
policy studies and international climate cooperation. This citation
rate is notably higher than the average observed in broader climate
change governance literature. For instance, a comprehensive
bibliometric study of climate change research between 1980 and
2014 reported an average of approximately 10.5 citations per article
(Haunschild et al., 2016). The relatively higher impact of the
specifically on ENGOs
academic significance and growing interest in this niche within
the wider field of climate governance.

literature focused underscores the

Collaboration is a prominent feature of this field, with an
average of 3.22 authors per paper. Single-authored studies
account for only seven publications, highlighting the complexity
and interdisciplinary nature of the subject matter. Furthermore, the
international co-authorship rate stands at 33.33%. While this
indicates some degree of globalization in NGO-related research,
it also suggests room for improvement compared to other areas of
global governance scholarship.

In terms of research content, a total of 157 unique author
keywords were identified, illustrating the broad scope of topics
addressed, instruments, NGO

including  policy impact
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FIGURE 2
The methodology of this research followed the PRISMA guidelines.

assessments, international cooperation mechanisms, and carbon
markets. However, this diversity may also indicate a lack of
concentrated focus on core themes. The average age of the
literature is 4.42 years, pointing to a relatively rapid pace of
knowledge renewal and a close alignment with evolving policies
and practices in global climate governance. Nevertheless, this
analysis does not delve into the specifics of the cited literature,
limiting deeper insights into research impact networks.

Overall, the field is in a phase of rapid development, with
considerable academic and policy relevance. Future research should
aim to strengthen international collaboration, deepen regional case
studies, and systematically integrate highly cited works with key

Frontiers in Environmental Science

thematic keywords to elucidate the primary influence mechanisms
and long-term roles of NGOs in global climate governance.

3.2 Annual development roles

Figure 4 shows that research on ENGOs’ participation in global
climate governance from 2015 to 2024 has undergone three key
developmental stages. The early exploration phase (2015-2016) was
marked by limited academic attention and fragmented discussions.
In 2017, there was a brief surge in publications, possibly driven by
policy milestones such as the entry into force of the Paris
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FIGURE 3

Overview of key information on NGO participation in global climate governance, generated using the Bibliometrix function in RStudio.

FIGURE 4

Annual development roles of ENGOs participation in global climate governance.

Agreement; however, subsequent fluctuations indicate that the field
had not yet stabilized. From 2018 to 2022, research showed steady
growth, signaling a gradual transition into a more systematic
development stage, characterized by theoretical accumulation and
the expansion of case studies. Between 2022 and 2024, the number of
studies increased rapidly, reaching an all-time high in 2024. This
surge reflects the influence of multiple factors, the deepening of
international climate policy, and the rising prominence of ENGOs.
Collectively, these trends suggest that systematic research on this
topic has entered an explosive growth phase, driven by the
convergence of these dynamic forces.

Figure 5 illustrates the temporal evolution of popular research
topics reveals a clear shift in focus regarding NGO participation in
global climate governance from broad governance and policy
discussions to more refined and institutionalized themes. Early
studies (2015-2017) primarily emphasized macro-level concepts
such as “comprehensive”

governance and “governments,”

reflecting an initial interest in the general roles of NGOs.
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Between 2018 and 2020, research deepened, with emerging
keywords such as “policies,” “adaptation,” and “accountability,”
indicating an increasing academic focus on NGOs’ involvement
in specific policy implementation, adaptive governance, and
accountability mechanisms.

In more recent years, terms like “mitigation,” “carbon,” and
“energy” have become more prominent, underscoring NGOs’
critical roles in promoting carbon neutrality and facilitating
energy transitions aligned. Concurrently, the frequent appearance
of keywords such as “international,” “governance,” and “action”
reflects a growing academic interest in global environmental
governance and a shift from policy-level analysis to broader
investigations of international cooperation and practical
implementation efforts.

Opverall, the research focus in this field is moving from macro-
level frameworks toward more detailed examinations of micro-level
governance mechanisms, gradually forming a systematic and

practice-oriented body of work influenced by the international
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Thematic evolution of ENGOs research from 2015 to 2025, generated using the Bibliometrix function in RStudio.

climate agenda and objectives. Future studies could further
investigate NGOs’ operational strategies, innovation in policy
instruments, and their synergistic roles within the global multi-
level governance system.

3.3 Cluster analysis of global climate
governance

Based on the coupled clustering analysis, as shown in Figure 6,
the keyword co-occurrence network reveals the research hotspots
and the complex knowledge structure within the field of climate
governance. Overall, the research primarily centers on themes such
policy,
indicating that scholars are particularly concerned with power

» <« » » .

as “governance,” “politics, impact,” and “organizations,”
structures, policy implementation, the roles of non-state actors,
and the socio-economic impacts of global climate governance.
The strong connection between “governance” and “politics”
highlights the critical roles of policymaking, transparency, and
power dynamics within the climate agenda. Meanwhile, the
association between “organizations” and “legitimacy” underscores
the influence of non-state actors, such as international organizations
and ENGOs in shaping socio-economic outcomes. Furthermore, the

»

linkage of “impact” with terms like “climate change,” “adaptation,”
and “health” suggests that the scope of research has extended beyond
environmental issues to include socio-economic adaptation and
policy impact assessments. The highly interconnected nature of
the network and the diversity of interdisciplinary topics reflect the
comprehensive and multifaceted nature of climate governance

research. They also point to an urgent need for enhanced
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international policy coordination, multi-stakeholder collaboration,
and the strengthening of societal adaptive capacities. Therefore,
future research should further explore the effectiveness of policy
instruments, the feasibility of innovative governance mechanisms,
and the interactions between local and global climate actions, in order
to foster a more inclusive and sustainable climate governance system.

3.4 The bibliographic coupling relationships
among countries

Figure 7 illustrates the bibliographic coupling relationships
among countries in academic research, illustrating the extent to
which they draw on similar bodies of literature. Countries such as
the United Kingdom, United States, the Netherlands, Germany,
Australia, and Canada stand at the core of this network, reflecting
their strong academic influence and extensive sharing of literature in
climate change, energy policy, and related fields. Their centrality
highlights both the leading role of developed nations and the
importance of international collaboration in advancing scholarly
progress. At the same time, the concentration of research influence
within a relatively small group of countries indicates that current
understandings of ENGOs and climate governance may be
disproportionately shaped by perspectives and institutional
contexts of the Global North. This imbalance may limit the
conceptual diversity of the field.

Encouragingly, developing countries such as Nigeria, Malaysia,
and Ghana are gradually establishing collaborative networks,
signaling a academic

growing diversification in global

participation. The differently colored connecting lines in Figure 7
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FIGURE 6
Key research hotspots network visualization from VOSviewer.

likely represent various forms of academic partnerships, regional,
intercontinental, or interdisciplinary. This bibliographic coupling
analysis provides valuable insights into the structure of global
academic networks and offers guidance for fostering deeper and
more inclusive international collaboration.

3.5 Keyword co-occurrence analysis

Figure 8 illustrates the keyword co-occurrence network and
clarifies the thematic structure of global climate governance
research. The visualization shows that governance, climate change,
policy, impacts, and international organizations form a central cluster,
indicating that academic attention is largely directed toward
institutional ~ arrangements, policy = processes, and
Within  this

structure, NGOs appear as an embedded component rather than a

global

coordination  mechanisms. governance-centric

distinct thematic focus. Their position in the network reflects how
existing research views NGOs, as actors operating within broader
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governance processes, particularly in relation to participation,
legitimacy, and transnational cooperation. This structural pattern
reinforces the idea that NGOs are integrated into, rather than
separate from, the institutional and policy-oriented discussions that
dominate global climate governance. Beyond the governance core, the
network reveals several coherent thematic clusters that align with
contemporary climate governance debates. One cluster highlights the
growing intersection between climate governance and technological
pathways, linking terms such as bioenergy production, carbon
emissions science, and electricity. Another cluster emphasizes
regional  governance arrangements, ASEAN-China,
ASEAN-Japan, and ASEAN-Korea emerge as key nodes, reflecting

where

Asia’s increasing focus on transregional coordination and institutional
experimentation. Additional clusters related to sustainability, health,
life cycle assessment, and resource management further illustrate the
multi-sectoral nature of climate governance research. Together, these
clusters demonstrate that discussions involving NGOs are situated
within a broader analytical landscape that connects governance,
technological transformation, and regional cooperation. As such,
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FIGURE 7
Bibliographic coupling of countries in ENGOs research from VOSviewer.

NGO involvement should be understood as part of a multi-layered,
multifaceted governance process rather than in isolation.

Figure 9 presents the rectangular dendrogram of keywords. The
number next to each keyword indicates its frequency in the dataset,
while the percentage shows its proportion relative to all keyword
occurrences. As shown in Figure 9, highlighting that the core research
themes are “climate change” (17%) and “climate governance” (9%),
indicating that the role of NGOs within the context of global climate
governance is a central focus of this field. The high frequency of the
standalone keyword “NGOs” (7%) further underscores its significance
in global environmental governance. Additionally, keywords such as

» «

“transparency,” “accountability,” and “governance” reflect scholarly
attention to the functions, responsibilities, and governance models of

NGOs in the climate context.
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Nevertheless, the literature remains predominantly focused on
macro-level governance systems. Future research could benefit from
a deeper exploration of the roles played by different regions and
NGO types in specific climate actions, as well as their influence on
policy development.

3.6 Multidimensional integration analysis of
NGO engagement in global climate
governance

Figure 10 illustrates the network of relationships among research
keywords (DE), authors (AU), and countries (AU_CO), revealing the

thematic ~structure, scholarly distribution, and international
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FIGURE 8

Keyword co-occurrence network in climate governance research from VOSviewer.

collaboration patterns within the field of global climate governance.
Core issues such as transparency, NGOs, and climate policy are
prominently represented, highlighting the academic community’s
sustained focus on the roles and policy interactions of multiple actors
in climate governance.

In terms of author distribution, scholars such as Tosun J.,
Capros P., and Biesbroek R. are identified as highly influential,
occupying central positions within the research network. Their
contributions span a broad range of topics, including policy
formulation, adaptation strategies, and governance frameworks.

The country-level distribution underscores the continued
dominance of Western nations, such as the United States,
Germany, France, and the United Kingdom, in shaping climate
governance scholarship. At the same time, increasing participation
from developing countries such as Ghana, Ecuador, and Argentina
reflects growing global engagement with climate governance across
diverse developmental contexts.

Overall, Figure 10 illustrates a trend toward transnational and
interdisciplinary collaboration, with scholars and research themes
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increasingly interconnected across geographical and thematic
boundaries. This underscores the complexity and multi-layered
nature of climate governance research. Future studies should
further explore mechanisms for strengthening North-South
cooperation to enhance both the equity and effectiveness of
global climate policy outcomes.

4 Content analysis and synthesis

Our bibliometric analysis revealed the evolving landscape of
research on ENGOs in climate governance. Building on these
quantitative findings, the subsequent qualitative content analysis
of the 36 core articles provides deeper insights into the how and why
behind these trends. This section synthesizes these insights to
address our research questions, critically engaging with the
literature to interpret the key influencing factors and evolving
roles of ENGOs, and to discuss their implications for both theory
and practice.
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Rectangular tree diagram of keyword distribution, generated using the Bibliometrix function in RStudio.

4.1 The main findings of the current study

A central finding of this review is the marked transition of
ENGOs from traditional service providers towards actors engaged in
strategic policy coordination (Meckling and Allan, 2020). Our
coding shows that this role was explicitly discussed in 22 of the
36 articles (see Supplementary Table A3), indicating its prominence
in the current literature. This shift appears to be driven by two
First, the
governance through agreements like the Paris Agreement has

interrelated factors. institutionalization of climate
created new formal and informal avenues for non-state actor
participation  (Betsill Corell, 2008). Second, ENGOs

themselves have developed greater technical capacity, allowing

and

them to produce credible knowledge and engage with complex
policy mechanisms on equal footing with state and corporate
actors. This finding challenges the traditional conception of
NGOs as merely operating in the “shadow of the state.” Instead,
it supports the concept of “orchestration” (Abbott, 2015), where
international institutions enlist ENGOs as intermediaries to enhance
their governance reach and effectiveness. However, this evolution is
not without risk. A heavy focus on policy coordination may come at
the expense of grassroots accountability, potentially creating an
“NGO elite” that is disconnected from the communities they
purport to represent a tension noted by Scobie (2018) in the
context of Caribbean SIDS. Therefore, while this strategic
evolution enhances ENGO influence at the global level, it also
necessitates a conscious effort to maintain legitimacy through
downward accountability mechanisms.

ENGOs from traditional service delivery roles toward influential
policy coordination within the polycentric system of climate
While
implementation such as conservation projects, community-based
adaptation, public campaigns,
monitoring. ENGOs are increasingly adopting roles that seek to

governance. historically ~ focused on  local-level

awareness and compliance

shape the overarching frameworks and rules guiding climate action.
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These include facilitating multi-stakeholder dialogues, advocating in
policy  formulation,

transnational

brokering  knowledge,  orchestrating

networks, and leveraging digital tools for

than
evolving

accountability and transparency. Rather
ENGOs system

integrators, aligning the objectives and actions of diverse actors

abandoning
operational functions, are into
across scales and thereby refocusing their center of gravity from
implementation to systemic coordination.

The analysis confirms that the institutional and policy
environment is the most fundamental factor shaping ENGO
efficacy, being a significant factor in 30 out of 36 studies
(Supplementary Table A2). This predominance underscores the
fundamentally political nature of climate action. However, our
review nuances this finding: a supportive environment is not
merely about the absence of restrictions but the presence of
to such mandated

proactive  ‘invitations’ participate,

stakeholder consultations or funding for NGO involvement in

as

policy processes (Van Driel et al.,, 2022). Conversely, in contexts
with restrictive environments, we observed that ENGOs often
leverage their social networks (the second most prevalent factor)
to bypass national constraints by seeking alliances and support at the
transnational level, as evidenced in Musah-Surugu et al’s (2019)
study of Ghana. This demonstrates how factors are not isolated but
interact in complex ways. This interplay between structure
(institutional environment) and agency (network-building) aligns
perfectly with the theoretical framework of structuration (Giddens,
1984), suggesting that while ENGOs are constrained by their
political context, they also possess the agency to reshape and
navigate these constraints through strategic action.

This study reveals several key findings regarding ENGOs’
participation in global climate governance, based on a systematic
literature review. It finds that ENGOs are undergoing a role
to central

transformation from marginal players

service  providers

actors,

particularly ~ evolving  from to  policy

coordinators (Meckling and Allan, 2020). This transformation is
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FIGURE 10

Ternary Sankey diagram of NGO participation in global climate governance, generated using the Bibliometrix function in RStudio.

shaped by five key interrelated factors. The institutional policy
environment emerges as the foundational determinant, with
regulatory
enabling or constraining ENGO participation (Van Driel et al,

constitutional ~arrangements and systems either
2022). This finding not only supports established environmental
governance literature but also highlights that, in the context of
climate governance, the “tripartite mechanism”, advocacy, service,
and empowerment, requires specific institutional embedding to
function effectively. Notably, while progressive climate policies
have created new opportunities for ENGOs, the rise of anti-
climate movements in certain regions is shrinking the operational
space for these organizations (Schaub et al., 2024). Funding factors
show contradictory influences. While the multi-cycle funding model
(especially in the EU) demonstrates how sustained resources can
enhance Environmental NGO impact (Graddy-Lovelace et al., 2024),
research also confirms the distorting effect of funding dependency on
2019).

capabilities have become a new differentiator for ENGOs.

organizational autonomy (Nesadurai, Technological
Organizations that invest in scientific expertise and digital tools,
blockchain
disproportionate influence in governance processes (Hull et al,
2021). However, research has found that many ENGOs still

struggle with science communication, particularly in attributing

such as technology ~for transparency, gain

extreme weather events to climate change (Ettinger et al., 2023).
Network analysis suggests that successful ENGOs are building ‘multi-
scale’ coalitions - linking local grassroots with transnational
movements (Tosun et al, 2024). These finding challenges
traditional perceptions of North-South compartmentalization in
climate governance by demonstrating how ENGOs in Southern
countries are leveraging global networks while maintaining local
relevance (Musah-Surugu et al., 2019).
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4.2 Key influencing roles and factors analysis

Figure 11 illustrates the interconnected relationships among
influencing factors, evolving roles, and governance outcomes
related to ENGOs in global climate governance. Five key factors
including the institutional and policy environment, resource
availability, technical and academic capacity, social networks, and
public legitimacy collectively shape the capacity and effectiveness of
ENGOs. Driven by these factors, ENGOs have evolved from
traditional service providers into multifaceted governance actors.
They now assume strategic roles such as providers of digital and
technical support, coordinators of decentralized networks, agents of
economic integration, and advocates for climate justice.

This study provides a systematic analysis of the key factors
influencing ENGOs and their evolving roles in global climate
governance. The findings indicate that ENGO governance
effectiveness is shaped by five factors

primarily major

(Supplementary Table A2):

1. The institutional and policy environment is a fundamental
factor shaping ENGO participation in climate governance, as it
directly influences their operational space and overall impact.
Institutional and policy frameworks, including national
constitutional arrangements and international regulatory
regimes to determine the extent of ENGO involvement
(Van Diriel et al., 2022);

. Resources and financial support are critical for ENGOs to
sustain their operations and expand their influence. These
elements serve as core constraints, particularly for grassroots
ENGOs, which often face significant inequalities in resource
distribution (Graddy-Lovelace et al., 2024);
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FIGURE 11

ENGOs evolving roles and Influencing Factors in global climate governance.

3. Scientific and technical capacity enhances the credibility and
authority of ENGOs in climate governance. While strong
technical capabilities can boost their influence, the effective
communication and dissemination of scientific evidence
remain areas of weakness (Hull et al., 2021);

. Social networks and alliances play a crucial role in amplifying
the voices of ENGOs. Robust coalition-building and network
formation significantly improve the effectiveness of policy
coordination (Tosun et al., 2024);

. Public participation and legitimacy strengthen the societal
foundation of ENGOs in climate governance. Engaging
communities through  participatory mechanisms fosters
legitimacy and enhances governance outcomes (Baker et al., 2021).

The study also identifies five transformative roles that ENGOs

specialized technical assistance and contributing to the
development of digital governance frameworks. These tools
are reshaping operational practices and enabling more efficient
climate action (Cattivelli, 2023);

3. Constructing a networked and decentralized governance
model: ENGOs play a key role in constructing decentralized
and network-based governance structures. This model, which
emphasizes  inclusivity, flexibility, —and  multi-actor
collaboration, is gaining prominence in global climate
governance discourse.

4. Strengthening integration with economic activities: ENGOs
are increasingly aligning environmental objectives with
economic strategies, acting as intermediaries that promote
sustainable development through market-based mechanisms
and financial incentives (Nesadurai, 2019);

are increasingly assuming in global climate governance from the 5. Deepening the intersection of climate justice and social issues:

selected articles (Supplementary Table A3): ENGOs are intensifying their focus on the nexus between

climate change and social equity. Climate justice has

1. Shifting from service provision to policy coordination: ENGOs become a core theme in their advocacy, highlighting the

are evolving from traditional roles focused on direct service disproportionate impacts of climate change on vulnerable
delivery toward more strategic engagement in policy communities.

coordination  (Meckling and  Allan,  2020).  This
transformation is supported by the growing adoption of These findings suggest that ENGOs in developing countries face

digital governance tools, which enhance their capacity to  financial and capacity limitations, placing them at a structural
influence decision-making processes (Sillanpdi et al., 2024); disadvantage compared to their counterparts in developed countries
2. Providing technical support and digital governance: With the  (Scobie, 2018). As climate governance progresses, greater attention
integration of digital technologies, ENGOs are offering  must be paid to addressing this gap (Vij et al, 2018). NGOs are
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TABLE 2 Emerging trends and research routes.

Rationale/Gap

Key research
questions

Suggested designs

Data sources

10.3389/fenvs.2025.1667551

Expected
contribution

Climate litigation

Digital activism

Decentralized
climate finance

Growing use of strategic
lawsuits; fragmented
evidence on policy impact
and diffusion across
jurisdictions.

Rapid platformization of
advocacy with uneven
effectiveness; limited causal
tests linking online
mobilization to policy
outcomes.

Emergence of community
funds/green bonds/impact
investing; unclear
governance/accountability
and equity effects.

How do landmark cases
alter regulatory
interpretations,

enforcement, and
corporate behavior? What
diffusion pathways carry
precedents transnationally?

Which platform
affordances drive offline
participation and agenda

setting? What network
structures predict coalition
durability and impact?

Under what conditions do
decentralized instruments
finance high-impact and
just transitions? How do
governance safeguards
shape outcomes?

Comparative case studies;
event study around filing/
decision dates; difference-
in-differences; process
tracing.

Computational social
science (text/graph
analysis); field/natural
experiments; mixed-
methods (digital trace +
interviews).

Cross-regional program
evaluation; matched
comparisons; synthetic
control for finance issuance;
stakeholder analysis.

Court records and
judgments; legal briefs;
policy changes; emissions
disclosures; ESG filings;
media databases.

Twitter/X, Facebook,
Weibo, YouTube; petition
platforms; campaign
archives; survey/interview
data.

Bond prospectuses;
project ledgers; open aid
data; MRV datasets;
beneficiary surveys.

Causal evidence on
litigation — policy/market
responses; mapping
transnational diffusion
mechanisms.

Mechanisms linking digital
mobilization - policy uptake;
design principles for effective

digital campaigns.

Evidence on effectiveness/
equity trade-offs; governance
safeguards for decentralized

finance.

Climate migration

Growing mobility
pressures; limited
integration of justice and
adaptation perspectives in
ENGO practice.

How do ENGOs support
mobility-affected groups’
rights and adaptation?
What policies mitigate
maladaptation and

Multi-sited qualitative
tracking; policy evaluation
around shocks;
participatory action
research; rights-based

Household surveys;
relocation program
documents; legal aid case
files; humanitarian
datasets; climate hazard

Practice-grounded guidance
for just, adaptive responses;
indicators for equity outcomes.

injustice?

undergoing a strategic transition, from fringe advocates to system
integrators. However, in their pursuit of carbon peaking, ENGOs may
risk overlooking the broader systemic imperative of achieving carbon
neutrality, highlighting the need for more forward-looking and
integrated strategies (Schaub et al, 2024). Moreover, the tension
between global climate goals and local implementation practices
underscores the need for ENGOs to navigate multiple governance
scales effectively. Persistent challenges including the North-South
divide, balancing short-term targets with long-term visions, and
harmonizing global ambitions with local realities, remain critical
barriers to be addressed (Vij et al., 2018; Schaub et al., 2024; Tosun
et al., 2024). In addition to macro-level institutions, resources, and
networks, internal organizational governance (board structure,
leadership vision, staff turnover, and the risk of mission drift) also
significantly influences ENGOs’ performance in policy coordination
and digital governance. The coupling of internal and external
governance determines their ability to act as integrators within a
polycentric system.

5 Future directions and limitations

This study offers valuable insights and directions for future
research on ENGOs in global climate governance. To further
systematize these future research directions, Table 2 synthesizes
key emerging themes, associated research gaps, core research
questions, and suggested methodological approaches related to
ENGO engagement in global climate governance. Future studies
should place greater emphasis on interdisciplinary approaches by
integrating theories and methods from political science, sociology,
environmental science, and economics to explore the mechanisms
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framework analysis. data.

through  which ENGOs influence climate
Complementing these thematic directions, Table 3 outlines
recommended methodological designs for future research, linking
specific research purposes with appropriate analytical approaches,

units of analysis, and data sources to enhance rigor, transparency,

governance.

and comparability. Three primary future directions are

outlined below:

1. Investigate the Role and Impact of ENGOs in Carbon Trading
Markets. As global carbon markets expand, ENGOs are playing
an increasingly active role in carbon trading initiatives. Future
research should examine how ENGOs contribute to emission
reduction goals through such projects, the specific roles they
assume, and the challenges they encounter in carbon market
governance.

2. Evaluate the Long-Term Effects of Digital Governance on
Climate Justice. The rise of digital tools in climate
governance raises important equity concerns. Empirical
studies are needed to assess whether technologies such as
big data and
governance efficiency, may also exacerbate resource and

artificial intelligence, while enhancing
capacity inequalities, especially in developing regions.

3. Explore Coordination Mechanisms for ENGOs in Multi-Level
Governance. Given the complexity of climate governance across
local, national, and international levels, effective coordination is
essential. Future research should investigate how ENGOs align
policy agendas, integrate resources, and navigate multi-level

governance frameworks to maximize their impact.

Additionally, six key thematic areas are recommended for
future research.
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TABLE 3 Methodological suggestions.

When to use

Purpose

10.3389/fenvs.2025.1667551

Unit of Data/measures Notes on validity/

Assess generalizability
and contextual
mechanisms

Cross-regional comparative
design (e.g., EU-Latin
America-Southeast Asia)

Heterogeneous policy/

institutional contexts;

testing portability of
findings

EREIVSH transparency

Programs/ Harmonized indicators; Pre-register hypotheses;
jurisdictions/ policy indices; MRV report context variables; use
coalitions metrics; socio-economic multi-level models

covariates

Trace dynamic change
around inflection
points

Panel/tracking multi-case
studies

Policy shocks, governance
reforms, major campaigns

Estimate short-run Event study/difference-in-

Discrete, well-timed events

Cases over time
(T>2)

Repeated coding; process
tracing evidence;
longitudinal surveys;
administrative data

Document coding rules; inter-
coder reliability (e.g., Cohen’s
K); share timelines

Units exposed vs. Qutcome series (emissions, Visualize identification;

causal effects differences (litigation filings, bond controls budgets, policy robustness (alt. Windows/
issuance, platform enactments); parallel- specs); placebo tests
campaign peaks) trends diagnostics
Measure networks, Computational social science + = Digital mobilization; land- = Accounts/hashtags/ APIs, archives; satellite Declare preprocessing;
narratives, and remote sensing integration use/emission monitoring; places (pixels/ products (e.g., NDVI, parameterize models; include
exposure cross-scale coordination polygons) NO2, night lights); code and data availability
geocoded policies
1. Move beyond Euro-American centrism by investigating institutional and policy environments, financial resources,

localized practices of Global South ENGOs, including
models of South-South cooperation (Nesadurai, 2019;
Tosun et al., 2024).

2. Assess the institutional impact of digital technologies such as
blockchain on ENGO governance, with attention to balancing
gains in efficiency against risks posed by digital divides (Hull
et al., 2021; Ettinger et al., 2023)

3. Design polycentric governance frameworks that facilitate
synergy among governments, NGOs, and the private sector,
particularly in carbon market oversight and evidence-based
advocacy (Meckling and Allan, 2020; Tosun et al., 2024).

4. Develop comprehensive evaluation systems that integrate
environmental benefits, social equity, and climate justice to
assess ENGO interventions (Baker et al, 2021; Schaub
et al., 2024).

5. Study intergenerational equity and youth participation in
achieving carbon neutrality, emphasizing the role of
younger generations in long-term climate strategies.

6. Examine ENGO resilience mechanisms during climate crises,
highlighting the integration of traditional and modern
knowledge systems to enhance adaptive capacity.

This study relies on English literature from WOS and Scopus,
which may have overlooked grey literature (policy briefs, non-
governmental reports, case materials) and non-English studies,
thus insufficiently integrating evidence for policy practice. Based
on this, grey literature is systematically incorporated into SLR/mixed
method assessments (including case databases, NGO annual reports
and project evaluations).

6 Conclusion

This systematic literature review highlights the evolving and
increasingly pivotal role of ENGOs in global climate governance.
Once peripheral actors, ENGOs have emerged as critical system
integrators, with their engagement shaped by five key factors:
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technological capacity, social networks, and public legitimacy.
Their roles have expanded beyond traditional advocacy to
encompass strategic policy coordination, digital governance,
decentralized network management, and climate justice advocacy,
underscoring their growing influence in shaping inclusive,
multilevel responses to global climate challenges. The role of
ENGOs is shifting from “service provision/advocacy” to a
systematic integration of “cross-scale policy coordination, digital
governance, and justice orientation.” This is driven by the
interaction of “institutional environment, resources, technology,
networks, and credibility.” Policies should prioritize capacity
building in the South and North-South collaboration. It should
be emphasized that this study is mainly based on English journal
literature from 2015 to 2025, which may overestimate the European
and American experience and underestimate the Southern context
and gray literature evidence. Therefore, the research conclusions are
more appropriately understood as common cross-regional trends
and transferable mechanisms, rather than strong extrapolations to
all regions.
The study highlights three key strategies:

1. Synergizing technology, resources, and grassroots networks.
The effectiveness of ENGOs in climate governance depends on
the integrated application of technological innovation,
resource mobilization, and transnational advocacy networks.
Empirical evidence shows that ENGOs enhance their impact
by combining digital tools with grassroots alliance-building.
However, fragmented approaches such as adopting technology
in isolation from community engagement can significantly
weaken policy outcomes. A holistic strategy is essential, one
that merges data-driven decision-making with participatory
frameworks to address context-specific vulnerabilities. For
instance, African ENGOs such as the Pan-African Climate
Justice Alliance have bridged policy gaps by aligning climate
adaptation initiatives with indigenous knowledge systems,
illustrating how multidimensional strategies can enhance
both resilience and legitimacy in climate action.
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2. Navigating the transition from advocacy to coordination with
equity considerations. ENGOs are undergoing a strategic shift
from traditional advocacy roles to policy coordination,
necessitating a careful balance between innovation and
equity. While advanced technologies—such as AI-driven
climate models—can improve predictive capabilities,
overreliance on such tools risks excluding communities
without digital access, thereby reinforcing the North-South
divide. Ensuring equitable access to these innovations is critical
to preventing further marginalization.

3. Addressing North-South disparities structural

empowerment: Persistent asymmetries in funding, technical

through

expertise, and political influence between Northern and

Southern ENGOs continue to pose systemic challenges.

Northern ENGOs often dominate global climate discourse,

sidelining  Southern concerns such as loss-and-damage
compensation. In  response, South-South  cooperation
networks such as the Climate Action Network South Asia
have emerged as vital platforms for knowledge exchange and
joint advocacy, enabling Southern NGOs to reduce dependence
on traditional donor structures. Capacity-building efforts,
including decentralized funding mechanisms and technology
transfer programs, should prioritize local leadership and
context-sensitive solutions. For example, Ghana’s Green Africa
Youth Organization has partnered internationally to establish
community-led renewable energy cooperatives, demonstrating
how resource-sharing models can empower grassroots actors and
promote sustainable, locally driven climate action.

This study advances the polycentric governance framework by
proposing a comprehensive analytical model for ENGO participation,
thereby enriching the discourse on non-state actors in environmental
governance. Practically, it emphasizes the need for stable institutional
support, autonomous and sustainable funding models, and enhanced
technological capacity to improve ENGO effectiveness. Policymakers
are encouraged to foster equitable North—South cooperation to bridge
systemic disparities, while ENGOs should strategically leverage digital
technologies and transnational coalitions to amplify their impact in
global climate governance.

Future research should focus on localized practices in the Global
South, the implications of digital transformation, and the
development of resilient governance models to ensure inclusive
and sustainable climate action. By addressing these critical areas,
ENGOs can play a transformative role in advancing the goals of the
Paris Agreement and promoting global climate justice.
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