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Abstract

The global transition towards low-carbon economies has accelerated investments in renewable energy,
clean technologies, sustainable transportation, and climate mitigation policies designed to reduce
greenhouse gas emissions and support long-term environmental sustainability. Although these
initiatives create opportunities for economic transformation and environmental improvement, they also
produce uneven social, economic, and spatial outcomes across different communities. Historically
disadvantaged populations often bear disproportionate burdens related to land acquisition, resource
extraction, rising energy costs, employment displacement, and unequal access to the benefits of green
investment. Consequently, environmental justice has emerged as a critical consideration in assessing
the equity and inclusiveness of decarbonisation strategies. This study employs a secondary research
approach, critically reviewing and synthesising evidence from peer-reviewed literature, policy reports,
international institutional publications, and documented case studies to evaluate how decarbonisation
policies affect communities. The analysis investigates the influence of governance arrangements,
socioeconomic inequalities, stakeholder participation, and policy implementation on the distribution of
environmental benefits and burdens. Drawing on insights from environmental justice and sustainability
scholarship, the study develops a conceptual framework that integrates green transition policies,
distributive and procedural justice, community resilience, and inclusive governance. The findings
indicate that embedding environmental justice considerations throughout policy development and
implementation can reduce social disparities, improve public acceptance, strengthen institutional
accountability, and support more equitable and resilient pathways towards long-term decarbonisation
and sustainable development.

Keywords: Green transition; environmental justice; climate policy; community resilience; equitable
development; sustainable governance.

Introduction

1.1 Evolution of the green transition

The global transition towards environmentally sustainable development has accelerated as
governments, industries, and international organisations seek to address the long-term
environmental and socioeconomic consequences of climate change through coordinated
policy and investment initiatives . Rising greenhouse gas emissions, increasing climate-
related disasters, and growing resource constraints have strengthened international
commitment to reducing carbon intensity while promoting sustainable patterns of economic
growth and environmental stewardship 2. The Paris Agreement established a common
international framework for limiting global temperature increases, encouraging countries to
adopt ambitious decarbonisation strategies and long-term net-zero commitments through
nationally determined contributions and climate action plans [, These commitments have
accelerated investments in renewable energy technologies, low-carbon industrial
development, circular economy practices, sustainable finance, and resource-efficient
production systems designed to reduce dependence on fossil fuels while supporting
economic resilience [, Climate neutrality has consequently emerged as a strategic objective
linking environmental protection with technological innovation, industrial competitiveness,
and sustainable development Bl This transformation represents a gradual transition from
fossil-fuel dependency towards renewable energy deployment, sustainable economic
development, and ultimately the establishment of resilient low-carbon societies capable of
balancing environmental sustainability with long-term socioeconomic prosperity [,
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1.2 Environmental justice and unequal community
impacts

Although the green transition offers significant
environmental and economic opportunities, its benefits and
associated burdens remain unevenly distributed across
different communities, creating important environmental
justice concerns that increasingly influence climate policy
and sustainable development planning . Environmental
justice advocates equitable protection from environmental
harm while ensuring that all communities participate fairly
in  environmental  decision-making  regardless  of
socioeconomic status, ethnicity, or geographical location [,
Distributional justice examines how environmental benefits,
investment opportunities, and climate adaptation resources
are allocated, whereas procedural justice focuses on
inclusive participation and transparency throughout
environmental governance processes ©°l. Recognition justice
further emphasises the need to acknowledge the unique
cultural values, historical experiences, and development
priorities of affected populations when designing
sustainability policies . These principles collectively
support broader concepts of energy justice and climate
justice that seek equitable access to affordable clean energy
while reducing disproportionate environmental risks [,
Rural communities, Indigenous populations, minority
groups, and economically  disadvantaged  urban
neighbourhoods frequently experience unequal access to
investment, employment opportunities, infrastructure
development, and environmental improvements,
demonstrating that the social outcomes of green transition
policies remain uneven despite broader sustainability
ambitions ™,

1.3 Artificial intelligence for environmental policy
analysis

Artificial intelligence has emerged as an important
analytical capability for supporting evidence-based
environmental policy through advanced data processing,
predictive modelling, and intelligent decision-support across
complex environmental systems [l Machine learning
algorithms analyse diverse environmental, socioeconomic,
and spatial datasets to identify relationships that improve
understanding of environmental change and community
vulnerability 1. Predictive analytics enables policymakers
to evaluate future environmental scenarios, while
explainable artificial intelligence enhances transparency by
providing interpretable justification for analytical
recommendations and policy decisions 8. Spatial analytics
and geospatial intelligence further strengthen environmental
assessment through satellite observations, geographic
information systems, and remote sensing technologies that
support environmental monitoring across large geographical
regions 4. These capabilities improve policy formulation by
transforming reactive environmental management into
evidence-based planning, predictive policy analysis, and
adaptive governance that continuously responds to emerging
environmental conditions while supporting equitable and
sustainable decision-making across diverse communities "1,

1.4 Research aim, objectives and contributions

This study aims to develop an artificial intelligence-driven
environmental justice framework for evaluating the
community-level impacts of green transition policies while
supporting equitable and evidence-based environmental
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decision-making across diverse socioeconomic and
geographical contexts ¥l The research investigates how
intelligent analytical techniques can improve assessment of
environmental equity, identify disparities in policy
outcomes, and strengthen the integration of justice
considerations within sustainability planning and climate
governance [, Specifically, the study develops an Al-driven
environmental justice framework, proposes a community
impact evaluation methodology, and introduces an
Environmental Equity Index for measuring disparities
associated with green transition initiatives across different
population groups 1. The research further establishes a
policy benchmarking model and decision-support
architecture capable of comparing alternative environmental
strategies using multidimensional social, environmental, and
economic indicators to improve policy transparency and
implementation  effectiveness [, Collectively, these
contributions  provide  policymakers,  environmental
agencies, researchers, and community stakeholders with an
integrated  analytical ~ framework  for  advancing
environmentally sustainable, socially equitable, and data-
informed governance that supports inclusive green transition
outcomes [,

2. Literature Review and Conceptual Foundation

2.1 Evolution of environmental justice research
Environmental justice research has expanded considerably
as environmental degradation, climate change, and
socioeconomic inequality increasingly intersect within
contemporary  sustainability  discourse . Initial
investigations primarily concentrated on pollution justice by
examining the disproportionate location of hazardous waste
facilities, industrial emissions, and toxic contaminants
within ~ economically  disadvantaged and  minority
communities 1. As understanding of environmental
inequality matured, scholarly attention shifted towards
environmental equity, emphasising fair access to
environmental resources, public health protection, and
equitable participation in environmental governance
processes (4. The emergence of climate justice further
broadened this perspective by recognising that communities
contribute differently to greenhouse gas emissions while
experiencing unequal vulnerability to climate-related risks
and adaptation challenges . Parallel advances in energy
justice reinforced the importance of equitable access to
affordable, reliable, and sustainable energy systems
throughout the global transition towards cleaner energy
sources ¥ More recently, environmental justice
scholarship has incorporated artificial intelligence into
sustainability research, supporting intelligent assessment of
renewable  energy  deployment, electric  vehicle
infrastructure, green hydrogen development, smart city
planning, and carbon market performance through data-
driven  environmental decision-making and policy
evaluation [ These developments demonstrate the
multidisciplinary evolution of environmental justice as an
increasingly evidence-based field supporting equitable green
transition policies [*1,

2.2 Existing environmental justice frameworks

A diverse range of theoretical and policy frameworks has
guided environmental justice research by providing
complementary perspectives for evaluating environmental
equity, sustainable development, and inclusive governance

.,.13.,.
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across different socioeconomic contexts . Environmental
Justice Theory establishes the normative foundation by
advocating equitable distribution of environmental benefits
and burdens while promoting meaningful participation of
affected communities throughout environmental decision-
making processes [1%1. Sustainable Development Theory
broadens this perspective by integrating environmental
protection with economic prosperity and social wellbeing to
achieve balanced long-term development outcomes [,
Social-Ecological Systems Theory further recognises the
dynamic interactions between ecological processes and
human systems, highlighting the need for adaptive
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Transition Framework extends these principles by
supporting socially inclusive pathways towards low-carbon
economies that minimise adverse impacts on workers,
industries, and vulnerable communities during structural
transformation . Climate Justice Frameworks similarly
address equity in climate mitigation and adaptation policies,
whereas  Environmental, Social, and Governance
frameworks increasingly influence sustainable investment
and organisational accountability 4. Although these
approaches strengthen community participation and policy
effectiveness, their scalability, artificial intelligence
integration, predictive capability, and decision-support

governance capable of responding to environmental functionality remain uneven across environmental
uncertainty and institutional complexity [, The Just governance applications 8,
Table 1: Comparative Analysis of Environmental Justice Frameworks
Framework Community Focus | Al Integration Policy Scope Scalability Limitations
EnV|ron_|r_Tr1]eerc1)trz;l Justice High Low Environmental equity Moderate | Limited predictive capability
Sustainable Development| . Environmental, economic . Broad implementation with
High Low . e High . . -
Theory and social sustainability limited operational metrics
Social-Ecological Moderate Low Hum_an-enw_ronment Moderate Complex implementation across
Systems Theory interactions sectors
Just Transition High Moderate Green transmqn and labour High Limited Al-supported evaluation
Framework equity
Climate Justice High Low Climate gglapt_atlon and Moderate Limited quant_ltatlve
Framework mitigation benchmarking
ESG Erameworks Moderate Moderate Sustainable investment and High Limited community-centred
governance assessment
The comparative assessment indicates that current dimensions within unified analytical frameworks remains
environmental justice frameworks provide valuable necessary to support comprehensive policy evaluation [,
theoretical and policy guidance but remain largely Similarly, the application of explainable artificial

descriptive, offering limited support for dynamic Al-enabled
environmental assessment, predictive policy evaluation, and
integrated decision optimisation across diverse green
transition initiatives (4,

2.3 Research gaps

Despite substantial advances in environmental justice
scholarship, several conceptual and methodological
challenges continue to limit comprehensive evaluation of
green transition policies and their socioeconomic impacts
across diverse communities 3. First, although artificial
intelligence is increasingly applied in environmental
monitoring, energy systems, and sustainability research, its
integration into environmental justice evaluation remains
fragmented, with relatively few studies combining Al-
enabled analytical capabilities with distributive, procedural,
and recognitional justice perspectives to support policy
assessment [, Second, predictive modelling is widely
employed in climate and energy research; however,
comparatively fewer studies incorporate environmental
justice considerations into scenario-based modelling
frameworks capable of evaluating the distributional
consequences of alternative decarbonisation pathways and
policy interventions %1, Third, numerous environmental and
sustainability indicators have been developed, yet
differences in evaluation criteria, data availability, and
governance contexts continue to hinder consistent
benchmarking of environmental justice performance across
regions, industrial sectors, and green transition programmes
1. Furthermore, while quantitative assessment models have
become increasingly sophisticated, greater integration of
environmental, economic, social, and governance

intelligence to environmental justice decision-making
remains an emerging area, with opportunities to strengthen
transparency, interpretability, and accountability in Al-
assisted policy analysis [, Finally, although sector-specific
investigations have expanded considerably, relatively few
studies provide integrated comparative analyses spanning
renewable energy, sustainable transportation, industrial
decarbonisation, urban development, and circular economy
initiatives, limiting understanding of the cumulative
environmental justice implications of the broader green
transition (41,

These research challenges highlight the need for an
integrated  conceptual framework that  synthesises
environmental justice theory, green transition policy,
artificial intelligence, community resilience, and multi-
sector governance within a coherent analytical perspective.
Such a framework can support more consistent policy
evaluation, facilitate cross-sector comparison, and
strengthen evidence-informed decision-making for equitable
and inclusive low-carbon transitions 11,

2.4 Proposed conceptual framework

This study develops an integrated conceptual framework
that synthesises insights from environmental justice,
sustainability transitions, and environmental governance
literature to examine how green transition policies influence
communities across  different  socioeconomic  and
environmental contexts 1%, The framework emphasises the
interconnected roles of policy design, governance
arrangements, environmental conditions, and community
characteristics in shaping the distribution of environmental
benefits and burdens associated with decarbonisation

.,.14.,.
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initiatives [, By bringing together evidence from
documented studies, policy reports, and institutional
publications, the framework highlights the interactions
among renewable energy development, land-use change,
biodiversity conservation, employment, public health,
income distribution, and community vulnerability within a
single analytical perspective [*2l. Rather than implementing
computational or predictive techniques, the framework
identifies emerging analytical approaches including artificial
intelligence, spatial analysis, and decision-support
technologies as promising directions for future research that
may enhance environmental justice assessment as suitable

https://www.geojournal.net

data and evaluation frameworks become available ®. The
framework therefore serves primarily as a conceptual guide
for interpreting existing evidence, identifying relationships
across diverse policy settings, and supporting the
development of more equitable, transparent, and context-
sensitive green transition strategies [4l. By integrating
environmental, social, economic, and governance
perspectives, it provides a foundation for future empirical
investigations while informing policymakers seeking to

promote inclusive and sustainable low-carbon development
[9]
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3. Research Methodology

3.1 Overall research framework

This study adopts a secondary research design to examine
how artificial intelligence has been conceptualised and
applied within environmental justice scholarship relating to
the green transition 2. The research is based on a
structured review and comparative synthesis of peer-
reviewed literature, policy documents, government reports,
international institutional publications, and documented case
studies addressing environmental justice, sustainable
development, and emerging digital technologies [, A
documentary analysis approach is employed to examine
how existing studies describe the potential contributions of
artificial intelligence to environmental monitoring, policy
evaluation, environmental risk assessment, and decision
support, while also identifying conceptual gaps,
methodological challenges, and opportunities for future
research 4. Comparative analysis is used to synthesise
evidence across multiple sectors including renewable
energy, mining, transportation, manufacturing, and urban
infrastructure to explore how environmental justice
concerns are addressed within different green transition
contexts [*°1, Rather than developing or testing artificial
intelligence models, the study critically evaluates existing
evidence to identify recurring themes, differences in policy
implementation, and common governance challenges
reported in the literature 2. The resulting synthesis informs
the development of an integrated conceptual framework that
illustrates the relationships among green transition policies,
environmental  justice,  governance,  socioeconomic
conditions, and the potential future role of artificial
intelligence in supporting evidence-informed decision-
making 8. Examining these sectors collectively provides a
comprehensive understanding of the diverse environmental
justice challenges associated with decarbonisation while
highlighting  priorities  for  future empirical and
computational research 231,

https://www.geojournal.net

3.2 Environmental data collection and integration

This study draws upon a broad range of secondary sources
to examine the role of artificial intelligence in supporting
environmental justice assessment within the green transition
201 The documentary evidence includes peer-reviewed
academic literature, government reports, policy documents,
and publications from international organisations addressing
environmental ~ quality,  socioeconomic  inequality,
sustainability, and environmental governance [,
Authoritative institutional sources, including the United
States Environmental Protection Agency, Department of
Energy, National Oceanic and Atmospheric Administration,
National Aeronautics and Space Administration, United
States Census Bureau, World Bank, United Nations
Environment Programme, and EPA EJScreen, are reviewed
to provide contextual information on environmental
conditions, demographic characteristics, climate risks,
pollution exposure, and policy initiatives relevant to
environmental justice 4. The study also draws upon
published case studies and documented applications of
environmental —monitoring, geospatial analysis, and
sustainability assessment to examine how environmental
and socioeconomic evidence has been used in previous
research to evaluate community vulnerability and policy
outcomes across different sectors [, Rather than
integrating or modelling these datasets directly, the study
synthesises the evidence reported within the reviewed
literature to identify recurring themes, methodological
approaches, and policy implications  concerning
environmental justice and the potential contribution of
artificial intelligence to future assessment frameworks 22,
This documentary synthesis provides the foundation for the
development of the proposed conceptual framework and
supports a comparative understanding of environmental
justice challenges across renewable energy, mining,
transportation, manufacturing, and urban infrastructure
sectors 18],

.,.16.,.
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Fig 2: Secondary Research and Documentary Analysis Framework for Environmental Justice Assessment

3.3 Data preparation and environmental feature
construction

Following the identification and selection of relevant
sources, the documentary evidence was systematically
organised to ensure consistency, transparency, and
comparability throughout the review process 22, Selected
publications, policy documents, government reports, and
institutional reports were examined using a structured data

extraction framework designed to capture information

.,.17.,.

relating to environmental justice, green transition policies,
governance  arrangements, community  vulnerability,
socioeconomic conditions, and reported environmental
outcomes 18, Information extracted from each source was
organised into predefined thematic categories to facilitate
comparison across different sectors and geographical
contexts while preserving the original context and
interpretation presented in the reviewed literature (24,

The documentary evidence was subsequently analysed
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through an iterative thematic coding process to identify
recurring concepts, implementation approaches, reported
outcomes, and policy challenges associated with
environmental justice during the green transition [71,
Comparative synthesis was undertaken across renewable
energy, mining, transportation, manufacturing, and urban
infrastructure sectors to examine similarities, differences,
and emerging patterns reported in the literature [2,
Particular attention was given to environmental quality,

https://www.geojournal.net

socioeconomic  inequality, community  vulnerability,
governance effectiveness, stakeholder participation, and
policy implementation as recurring analytical dimensions
identified across the reviewed studies . Cross-case
synthesis was then used to integrate findings from diverse
documentary sources, enabling the identification of common
environmental justice challenges and transferable policy
lessons while informing the development of the study's
integrated conceptual framework 191,
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Fig 3: Documentary Evidence Preparation and Analytical Process

3.4 Al Model Development, Optimisation and Validation
Following the preparation of the documentary evidence, the
selected literature and policy documents were examined
through a structured comparative analysis to identify how

.,.18.,.

artificial intelligence has been applied to support
environmental justice assessment within green transition
initiatives . The review considered documented
applications of machine learning, predictive analytics,
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geospatial analysis, and decision-support systems reported
across renewable energy, mining, transportation,
manufacturing, and urban infrastructure sectors [24,
Particular attention was given to the environmental
challenges addressed, analytical approaches adopted,
reported  benefits, implementation limitations, and
governance implications described in the reviewed studies
(18]

Comparative synthesis was subsequently undertaken to
identify recurring patterns in the use of artificial intelligence
for environmental monitoring, environmental  risk
assessment, pollution management, resource allocation, and
policy evaluation across different environmental and
socioeconomic contexts [?4. Rather than developing or

https://www.geojournal.net

evaluates existing evidence to examine how artificial
intelligence has been incorporated into environmental
justice research and where important methodological and
practical gaps remain [7. The findings from this
documentary synthesis informed the development of the
proposed conceptual framework, highlighting opportunities
through which future empirical research may integrate
artificial intelligence with environmental justice assessment,
participatory governance, and evidence-informed policy
development 3. This approach provides a structured
synthesis of the current state of knowledge while identifying
priorities for future computational and empirical
investigations that can strengthen equitable and sustainable
green transition strategies [,

validating new computational models, the study critically
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3.5 Evidence Evaluation and Analytical Rigour

The credibility of the study was strengthened through a

systematic evaluation of the documentary evidence included
in the review [ Evidence from peer-reviewed

.,.19.,.
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publications, government reports, policy documents, and
international institutional reports was critically examined to
assess its relevance, methodological quality, geographical
coverage, and contribution to understanding environmental
justice within the context of the green transition 07,
Documentary sources were compared across renewable
energy, mining, transportation, manufacturing, and urban
infrastructure  sectors to identify recurring themes,
differences in policy implementation, and reported
environmental justice outcomes 24,

Analytical rigour was further enhanced through comparative
synthesis and evidence triangulation, whereby findings from
multiple documentary sources were examined collectively
to identify areas of convergence, divergence, and emerging
knowledge gaps 1. Rather than generating new statistical
estimates or validating predictive models, the study
synthesises existing evidence to evaluate how artificial
intelligence has been applied within environmental justice
research and to identify the opportunities and limitations
reported in the literature 4. This approach supports the
development of an integrated conceptual framework while
ensuring that the study's conclusions are grounded in
transparent documentary analysis, comparative evaluation,
and evidence-based interpretation.

4. Experimental results and performance evaluation

4.1 Experimental environment

4.1 Analytical environment

The study was conducted as a desk-based secondary
investigation using documentary analysis and comparative
literature synthesis rather than computational model
development [?], Relevant evidence was obtained from
peer-reviewed journal articles, government reports, policy
documents, and publications from international
organisations addressing environmental justice, green
transition policies, sustainability, and artificial intelligence
applications 4, Documentary sources were systematically
reviewed, organised, and synthesised to identify current

~20~
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applications of artificial intelligence, methodological
approaches, reported environmental justice outcomes, and
policy implications across renewable energy, mining,
transportation, manufacturing, and urban infrastructure
sectors 9. Comparative analysis and cross-case synthesis
were employed to identify recurring themes, common
implementation challenges, and emerging opportunities
reported in the literature, thereby informing the
development of the study's integrated conceptual framework
while maintaining methodological transparency and
consistency [,

4.2 Comparative synthesis of artificial
applications

Rather than developing or optimising artificial intelligence
models, this study critically synthesises evidence from
published research to examine how artificial intelligence has
been applied to support environmental justice assessment
within green transition initiatives 5. The comparative
review considers documented applications of machine
learning, geospatial analysis, decision-support systems,
predictive analytics, and explainable artificial intelligence as
reported in the existing literature 2%, Particular attention is
given to the environmental challenges addressed,
methodological approaches adopted, reported advantages,
implementation constraints, and governance implications
associated with these technologies across different
sustainability sectors [?4, Cross-sector comparison enables
the identification of recurring patterns, methodological
differences, and research gaps while highlighting
opportunities for integrating artificial intelligence into future
environmental justice assessment and evidence-informed
policymaking . The resulting synthesis provides the
analytical foundation for the proposed conceptual
framework and identifies priorities for subsequent empirical
and computational investigations aimed at supporting
equitable and sustainable green transition strategies (%,
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Fig 5: Documentary Analysis and Comparative Synthesis Workflow

4.3 Comparative synthesis of environmental justice
across green transition sectors

The documentary evidence indicates that environmental
justice challenges differ considerably across green transition
sectors because each involves distinct environmental, social,
and governance contexts [, The reviewed literature
consistently reports that renewable energy initiatives
contribute to reducing greenhouse gas emissions and
improving long-term energy sustainability; however, their
social acceptability often depends on land-use decisions,
community engagement, benefit-sharing arrangements, and
procedural fairness during project development [24,
Similarly, studies examining electric vehicle transitions
associate these initiatives with reduced transport-related
emissions and improved urban air quality, while also
highlighting challenges relating to critical mineral
extraction,  battery  supply  chains, infrastructure
accessibility, and equitable distribution of economic benefits

27, The reviewed evidence further suggests that mining
activities present some of the most significant
environmental justice concerns because resource extraction
is frequently associated with pollution, ecosystem
degradation, land-use conflicts, and disproportionate
impacts on nearby communities, despite contributing to
employment opportunities and economic development 2],
Across the literature, electricity transmission projects are
recognised as supporting renewable energy integration and
improving energy accessibility, although concerns regarding
land acquisition, landscape impacts, and stakeholder
participation remain common during infrastructure
development 281, Urban development initiatives similarly
demonstrate varied environmental justice outcomes, with
reported benefits depending upon the effectiveness of
planning processes, investment in green infrastructure,
housing affordability, public service accessibility, and
inclusive governance arrangements (251,

.,.21.,.
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Overall, the comparative documentary analysis suggests that
environmental justice outcomes are shaped not only by the
environmental objectives of green transition policies but
also by governance quality, stakeholder participation,
socioeconomic conditions, and the distribution of costs and
benefits among affected communities 8. The reviewed
literature also identifies artificial intelligence as an emerging
tool that may support future environmental justice

https://www.geojournal.net

assessment through improved environmental monitoring,
spatial analysis, and decision support. However, the present
study does not evaluate or validate artificial intelligence
models directly; rather, it synthesises existing evidence to
inform the development of the proposed conceptual
framework and identify priorities for future empirical
research.

Table 2: Comparative Environmental Justice Characteristics Reported Across Green Transition Sectors

Sector Benefits

Frequently Reported Environmental| Frequently Reported Environmental
Justice Challenges

Typical Governance Considerations

Reduced greenhouse gas emissions,

Renewable Energy | . .
increased clean energy generation

Land-use conflicts, visual impacts,
unequal benefit distribution

Community participation, benefit-
sharing, planning transparency

Lower transport emissions, improved

Electric Vehicles . .
urban air quality

Critical mineral sourcing, charging
infrastructure inequality, affordability

Infrastructure planning, equitable
access, supply chain governance

Employment generation, supply of

Minin . .
g critical minerals

Pollution exposure, ecosystem
degradation, displacement, land conflicts

Environmental regulation, community|
consultation, rehabilitation

Electricity
Transmission

Improved energy access, renewable
energy integration

Land acquisition, landscape impacts,
procedural fairness

Stakeholder engagement,
compensation mechanisms

Green infrastructure, improved public

Urban Development - -
services, urban regeneration

Housing affordability, unequal
redevelopment outcomes, displacement

Inclusive planning, equitable service
provision, public participation

risks

5. Discussion

5.1 Interpretation of findings

The documentary evidence reviewed in this study suggests
that environmental justice outcomes associated with green
transition initiatives are shaped by the interaction of
environmental, socioeconomic, institutional, and
governance factors rather than by environmental conditions
alone BY. Across the reviewed literature, renewable energy
and electric mobility initiatives are generally associated with
reduced greenhouse gas emissions and improved
environmental sustainability; however, their social and
economic benefits vary depending on governance
arrangements, community participation, land-use decisions,
and the equitable distribution of project benefits [2°1.
Conversely, mining activities and large-scale infrastructure
developments are more frequently associated with
environmental  degradation, land-use conflicts, and
disproportionate impacts on vulnerable communities,
highlighting the importance of effective environmental
governance and inclusive decision-making processes (4,
The comparative synthesis further indicates that community
resilience and environmental justice are strengthened when
policy implementation is supported by transparent
governance, meaningful stakeholder engagement, and
consideration of local socioeconomic conditions [
Although the reviewed literature identifies artificial
intelligence as a promising tool for improving
environmental monitoring, spatial analysis, and policy
decision support, the present study synthesises existing
evidence rather than evaluating or validating artificial
intelligence models directly [,

5.2 Policy implications

The findings highlight several policy implications for
organisations  responsible  for  planning, financing,
regulating, and implementing green transition initiatives (32,
Policymakers should strengthen environmental justice by
embedding equity considerations within environmental
planning, infrastructure development, and sustainability
programmes while ensuring that vulnerable communities
participate meaningfully in decision-making processes [,

Greater integration of environmental, social, and
governance considerations within policy evaluation can
improve the distribution of environmental benefits and
reduce unintended socioeconomic burdens associated with
decarbonisation initiatives %1, Public agencies should also
strengthen environmental monitoring, data transparency,
and stakeholder engagement to support more inclusive and
accountable governance [3. Although emerging digital
technologies, including artificial intelligence, offer
opportunities to improve environmental assessment and
policy analysis, their application should be accompanied by
transparent governance, ethical safeguards, and inclusive
implementation practices to ensure that technological
innovation contributes to equitable sustainability outcomes
[0 Collectively, these measures can strengthen
environmental governance while supporting socially
inclusive and environmentally sustainable green transition
strategies [*4,

5.3 Future research

Future research should examine how emerging analytical
technologies can complement environmental justice
assessment while remaining responsive to local governance
contexts and community priorities B, Empirical studies
applying artificial intelligence, geospatial analysis, and
decision-support systems to real-world environmental
justice challenges would help evaluate their practical
effectiveness and limitations across different policy settings
351, Comparative investigations spanning multiple countries
and sectors would further improve understanding of how
institutional arrangements, governance quality, and
socioeconomic conditions influence environmental justice
outcomes during the green transition [B°. Additional
research should also explore the integration of community
knowledge, participatory governance, and environmental
monitoring within digital decision-support frameworks to
strengthen  transparency, accountability, and policy
effectiveness %1, Longitudinal ~ studies examining
environmental justice outcomes over time would provide
valuable evidence regarding the sustainability and equity of
green transition policies while complementing the

~22 ~
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documentary synthesis presented in this study 2%,

6. Conclusion

6.1 Summary of findings

This study synthesised current evidence on the role of
artificial intelligence in advancing environmental justice
within the context of the green transition through a
secondary research design based on documentary analysis
and comparative literature synthesis. The review examined
how environmental, socioeconomic, governance, and policy
dimensions have been integrated within existing
environmental justice research across sectors including
renewable energy, mining, transportation, electricity
infrastructure, and urban development. The documentary
evidence indicates that environmental justice outcomes are
shaped by the interaction of governance quality, community
participation, socioeconomic conditions, and environmental
policy implementation rather than by environmental
performance alone. The review further highlights the
growing interest in artificial intelligence as a potential tool
for supporting environmental monitoring, spatial analysis,
policy evaluation, and evidence-informed decision-making.
Drawing on these findings, the study proposes an integrated
conceptual framework that illustrates how artificial
intelligence could complement environmental justice
assessment by bringing together environmental, social,
economic, and governance considerations within a coherent
analytical perspective. Rather than presenting the results of
an empirical modelling exercise, the framework provides a
conceptual foundation for future research and contributes to
a broader understanding of how emerging digital
technologies may support more equitable and sustainable
green transition policies.

6.2 Practical implications and policy recommendations

The conceptual framework developed in this study provides
policymakers, environmental regulators, researchers,
investors, and community organisations with a structured
perspective  for  considering environmental  justice
throughout the planning and implementation of green
transition initiatives. The documentary evidence emphasises
the importance of integrating environmental,
socioeconomic, and governance considerations into policy
development to ensure that the benefits and burdens of
decarbonisation are distributed more equitably across

communities.  Public institutions should strengthen
stakeholder  participation, improve transparency in
environmental decision-making, and incorporate

environmental justice principles into sustainability planning
and infrastructure investment.  Although artificial
intelligence offers promising opportunities for enhancing
environmental monitoring, policy analysis, and decision
support, its application should be accompanied by robust
governance arrangements, ethical safeguards, transparency,
and meaningful public engagement. Future empirical
research is needed to evaluate the practical performance of
Al-enabled environmental justice assessment tools using
real-world datasets and documented policy outcomes. Until
such evidence is available, the framework presented in this
study should be regarded as a conceptual guide that supports
evidence-informed policymaking and identifies priorities for
future investigation rather than as a validated operational
decision-support system.

~23~
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