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Abstract

In response to climate change, the landmark Paris Agreement established a set of goals
to achieve climate neutrality and limit global warming. To help investors and companies
contribute to these goals, the EU adopted a taxonomy for sustainable activities and, in
line with it investments, must do no significant harm, as indicated by the Recovery and
Resilience Facility Regulation. Since its inception, the Environmental Impact Assessment
(EIA) procedure has aimed to minimise impacts of projects that could significantly
damage the environment. Certainly, there are recognised weaknesses in the EIA, but its
fitness to address complex environmental challenges, such as climate change, is
unmatched. Considering the importance of EIA in ensuring scaling-up sustainable
energy-related investments, NetDeal focuses on providing innovative and easy-to-use
methods to improve EIA worldwide and combines policy analysis and EIA assessment
data into complex networks. First, we analyse models of impact assessment (IA)
legislation that can make recommendations about how IA can change to fit the global
effort to tackle the energy and resource crises. Second, we will expose best practice
models and investigate through network-related statistical analyses the collaboration
links established in each EIA stage, which are behind successful projects from the
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perspective of productivity, circular economy, adaptation to climate change and reaching
the goal of zero net emissions. Third, using Exponential Random Graph Models, | will
explore the dynamic interaction between EIA stakeholders to diagnose the organisational
structures and factors that strongly influence these projects. Last, | will create an
integrated multi-layer EIA framework to improve the EIA effectiveness. The findings will
be translated into the economic sector and provide new instruments to facilitate a
streamlined EIA procedure that facilitates the adoption of urgent measures to mitigate the
current energy crisis.
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Excellence

This article presents a structured summary of the awarded Marie Sktodowska-Curie
Postdoctoral Fellowship project NetDeal (Research Project No. 101152528), entitled
“NETDEAL - NETDEAL PROJECT STREAMLINING ENVIRONMENTAL IMPACT
ASSESSMENT COMPLEX NETWORKS TO INTEGRATE NEW EU ENVIRONMENTAL
POLICIES". It translates the original successful MSCA proposal into the Research Ideas
and Outcomes (RIO Journal) format, outlining the project rationale, objectives,

methodology and expected outcomes, with the aim of ensuring transparency, enabling
early community feedback and supporting uptake of the proposed approach by
researchers, policy-makers and practitioners working at the interface of environmental
assessment, sustainable finance and EU policy implementation.

Motivation and state of the art

States around the world are required to adopt urgent measures to mitigate the current
economic and sustainability crises (Mohr 2025). The post-COVID society is at a
crossroads, balancing efforts to implement measures related to adaptation and mitigation
and solving economic crises, for example, by implementing energy efficiency projects
that consider the minimisation of societal and environmental impacts (Nita et al. 2023). In
response to climate change, the landmark Paris Agreement established a set of goals to
achieve climate neutrality (zero net emissions by 2050) and limit global warming (Nita et
al. 2025). These goals were also included in the European Green Deal (Sandmann et al.
2024). To help investors and companies contribute to these goals, the EU adopted in
2020 a taxonomy for sustainable activities (Dusik and Bond 2022). This instrument helps
EU Member States and companies scale up sustainable investments consistent with EU
commitments. This represents a significant development, especially because the EU
Taxonomy represents the first systematic effort by regulators to create security for
investors, helping companies become more climate-friendly, mitigate market
fragmentation and support shift investments where they are most needed (Tonnarello et
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al. 2025). To be aligned with the EU taxonomy, an investment must substantially
contribute to at least one of the six environmental objectives and, simultaneously, must
do no significant harm.

Since its inception, the Environmental Impact Assessment (EIA) procedure has aimed to
minimise the impacts of projects that have the potential to significantly damage the
environment. Although EIA assessments are implemented somewhat differently
worldwide (Nita et al. 2022a), there are many examples where it contributes to increased
sustainability of society and quality of life (Sovacool et al. 2020). Certainly, there are
recognised weaknesses in EIA practices, but their ability to address complex
environmental challenges, such as climate change, is unmatched. EIA plays a critical role
in ensuring that investments comply with EU taxonomy requirements and, hence, with EU
policies. However, the quality of EIA is not the same across the EU Member States (Nita
et al. 2022b); thus, there are questions regarding the effectiveness in promoting
sustainable projects and what is necessary to provide better decision-making tools
(Fejzic and Usher 2025). Researchers demonstrated that a high-quality and streamlined
EIA requires efforts from all actors involved. Relying solely on technical expertise is often
not enough to develop sustainable projects, especially energy projects, when societal
impacts are important and are directly related to ElAs effectiveness (Caro-Gonzalez et al.
2023). This approach can lead to neglecting the interests of other stakeholder groups,
leading to conflicts and irreversible environmental impacts. These issues ultimately affect
the ability of EU Member States to rapidly scale up sustainable projects and achieve EU
Green Deal goals and a just transition (Sandmann et al. 2024, Varadi et al. 2024).

Considering the importance of EIA in scaling up sustainable investments, especially
energy projects (Vezzoni 2023), the NetDeal proposal focuses on providing innovative
and easy-to-use methods to improve EIA. The aim will be achieved by analysing the
limitations of methodologies, practices and tools used so far and providing new
instruments to enable a streamlined procedure facilitating the adoption of urgent
measures to mitigate the current crises while contributing to environmental policy goals.

Our proposal aims at using social sciences methods and network theory (social network
analysis, ERGM) to analyse and scale up public and professional participation in EIA
assessment. Our approach to transfer social sciences and Social Network Analysis (SNA)
to EIA represents a significant contribution to a new, innovative research area for the
environmental assessment field, having the potential to improve the effectiveness of EIA
procedure and to bring state-of-the-art social sciences methodologies (Delphi method,
SNA, ERGM) into EIA studies of the future to align to current realities (e.g. energy crisis,
adaptation and mitigation to climate change) (Wang et al. 2024).

Research objectives

The NetDeal proposal is timely when considering the urgent need for prioritizing
investments in Europe and worldwide. The proposal highlights the common levers
between EIA processes, the EU Taxonomy and the Green Deal in order to disseminate
models of best practices for achieving the Paris Climate Agreement 2050 mitigation
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targets and sustainable societal transition, as well as the transformative effectiveness and
performance of EIAs, by conducting a policy analysis study and analysing the interactions
established in such complex socioecological systems between actors involved in several
major projects (e.g. energy-related investments) in EU to provide solutions for better
collaboration in decision-making for energy development while considering minimising
environmental impacts. This action will focus on four main research objectives (Fig. 1):

Streamlining EIA complex networks to integrate EU environmental policies
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Figure 1. EEI

Research objectives of the NetDeal project and methodological design.

- O1 (achievable through WP1): to investigate European models of impact assessment
(IA) legislation (starting from the EU Directives) that can change/improve and make
recommendations about how |IAs can change to fit the global effort to tackle the energy
and resource crises;

- 02 (achievable through WP2): to identify best practice EIA models and analyse the
collaboration links established in each stage of EIA, which are behind successful
projects, for example, from the perspective of productivity, circular economy, adaptation to
climate change and reaching the goal of zero emissions by 2050 (integrates the results of
O1);

- O3 (achievable through WP3): based on the result of Obj. 2, this objective will further
explore the dynamic interaction between EIA stakeholders to diagnose the organisational
structures that strongly influence these projects (integrate the results of 02);

- 04 (achievable through WP4): to create an integrated multilayer EIA framework to
improve the effectiveness of the EIA procedure and adapt it to respond to the current
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needs of the environment and the energy and resource crisis (integrating the results of
01-3).

By accomplishing these objectives, NetDeal will advance the network science applied to
environmental problems, facilitating the adoption of new participative EIA methodologies
and ensuring scaling-up sustainable investments.

Scientific novelty and ambition

NetDeal combines policy analysis with empirical EIA data represented as complex
networks and analysed using ERGM and related statistical techniques. This approach is
novel in the impact assessment field, where network-based methods have rarely been
applied systematically. The project goes beyond descriptive analyses by modelling
alternative network configurations and testing how actor attributes — such as institutional
role, motivation, trust and perceived corruption — influence collaboration and outcomes.

The ambition of NetDeal lies in its potential to transform EIA from a largely procedural
requirementinto a learning, adaptive and participatory governance instrument capable of
responding to urgent environmental and energy challenges. The results will be relevant
not only in Europe, but also internationally, offering transferable insights for reforming EIA
practices worldwide.

Materials and Methodology

The NetDeal project is paving a new interdisciplinary approach that uses network theory,
a well-developed scientific domain that envisages the investigation of social structures
through networks and graph theories to streamline the environmental assessment
process. We will use state-of-the-art ERGM models (Box-Steffensmeier et al. 2018) that
are usually employed to identify patterns in network formation and estimate the extent to
which specific subgraphs and the attributes of involved actors proactively influence
structure and hierarchy in order to be able to control the network. ERGM models (Yin et
al. 2023) will allow understanding network connectivity and environmental interest group
coalitions, where there are critical network hubs (e.g. brokers that bridge the network and
increase overall alignment and influence) and opportunities to strengthen connections
(Nita etal. 2024). The analysis is highly significant, as the results of the models can
predict alternative network scenarios included in the final multi-layer EIA framework,
along with links to other current policies and how institutions address collective action
problems (Bodin 2017). Models generated will include feedback from practitioners,
policy-makers, NGO representatives, economic representatives and experts in the related
fields. To achieve the research objectives, the following tasks are performed to obtain
expected deliverables and milestones.
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Work packages
WP1: Policies and EIA projects analysis

Task 1.1 — Diachronic policy analysis: Review EU, national and regional EIA legislation
and related policies (EU Taxonomy, Green Deal, circular economy) to identify
inconsistencies, synergies and opportunities for reform, with emphasis on energy
projects.

Task 1.2 — EIA projects appraisal Analyse a representative set of energy-related EIA
case studies across Europe, considering geographical, institutional and socio-economic
diversity. Six flagship projects will be selected in collaboration with international research
partners.

WP2: Best-practice EIA model analysis

Task 2.1 — Expert interviews and Delphi study: Conduct semi-structured interviews with
international experts in EIA, energy, EU Taxonomy and circular economy, followed by a
Delphi process to identify gaps and improvement pathways.

Task 2.2 — Stakeholder surveys: Collect data from companies, authorities, NGOs and
other actors involved in the selected EIAs to map actor networks across all EIA stages.

WP3: Dynamic interplay between EIA stakeholders

Task 3.1 — Network modelling: Apply ERGM to the EIA networks identified in WP2,
testing how actor attributes and network configurations influence collaboration, co-
decision and outcomes across EIA stages.

WP4: Integrated multi-layer EIA framework

Task 4.1 — Framework development: Integrate findings from WPs 1-3 into a multi-layer
EIA framework that links policy, actors and decision stages.

Task 4.2 — Validation and dissemination: Validate the framework with practitioners and
stakeholders through workshops and disseminate results via scientific publications,
policy briefs and open-access platforms.

Interdisciplinarity, gender and open science

NetDeal integrates concepts and methods from environmental assessment, governance
studies, sociology, statistics and sustainability science. While gender is not a primary
analytical dimension, attention will be paid to inclusiveness and representation of
vulnerable or under-represented groups in EIA participation.

All outputs will follow open science principles. Publications, data and code will be made
openly available following FAIR principles, using repositories such as Zenodo. Preprints
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and open peer review will be encouraged and a Data Management Plan will be
developed in line with EU guidelines.

Dissemination, communication and exploitation of results

Dissemination and communication activities in NetDeal are designed to maximise the
scientific, policy and societal impact of the project, in line with Horizon Europe and Marie
Sktodowska-Curie principles, as well as the open-access ethos of the Research Ideas
and Outcomes (RIO) journal.

Scientific dissemination

Scientific results will be disseminated through high-quality, peer-reviewed open-access
journals focusing on environmental assessment, sustainability science, environmental
governance and applied network science. Preprints will be published to ensure early
visibility of results. All journal articles will comply with FAIR principles and peer-review
reports will be made openly available where possible.

The NetDeal grant proposal itself will be published in Research Ideas and Outcomes
(RIO) to ensure transparency of the research design and facilitate early feedback from the
scientific community. Additional methodological papers will focus on the application of
Social Network Analysis and ERGM to EIA processes, contributing to the development of
this emerging research field.

Policy and practitioner-orientated dissemination

To ensure uptake of results beyond academia, NetDeal will produce targeted policy briefs
and technical summaries tailored to policy-makers, EIA practitioners, consultants,
competent authorities and investors. These outputs will translate complex network-based
results into actionable recommendations aligned with the EU Taxonomy, the Green Deal
and climate neutrality objectives. Results will be presented at international conferences
and professional events, particularly those organised by the International Association for
Impact Assessment (IAIA), where NetDeal findings will directly reach practitioners and
decision-makers involved in EIA processes. A dedicated stakeholder workshop will be
organised to present the integrated multi-layer EIA framework and co-discuss its
applicability in real-world investment contexts.

Public communication and outreach

Public communication activities will aim to increase awareness of the role of EIA in
sustainable development and the importance of participation and transparency in
environmental decision-making. NetDeal will use social media channels, institutional
websites and public talks to communicate key messages in accessible language.
Particular attention will be given to explaining how improved collaboration and
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participation can reduce conflicts around energy projects and accelerate the transition to
climate-neutral societies.

Open science and research data dissemination

The NetDeal project's outputs will be Open Access (publications, data and the code used
in analyses). We have a proven track record of articles with reproducible codes and | will
continue to make all data and codes available in public repositories. Scientific
publications will be submitted to journals that operate an open-access policy following
the FAIR data principles (Findable, Accessible, Interoperable and Reusable). In addition,
peer review reports will be open. The articles from this research will be first published as
a preprint for better dissemination of the results. The technical report will be published in
the Zenodo repository and the grant summary will be published in the Research Ideas
and Outcomes (RIO) journal. Furthermore, all data will be accessible via the host
institution's web page. Together with the supervisor, we will set up a Data Management
Plan during the preparatory phase of the project, according to the EU and Horizon 2020
Guidelines.

Risk assessment and mitigation strategies

NetDeal addresses a complex and policy-relevant research area, which entails a number
of potential risks. These risks have been carefully identified, together with appropriate
mitigation measures to ensure successful implementation of the project. A first potential
risk concerns limited access to EIA documentation or data confidentiality, particularly for
large energy-related projects. To mitigate this risk, the project combines multiple data
sources, including publicly available EIA reports, policy documents and stakeholder
interviews. Collaboration with international academic partners and professional networks
(e.g. IAIA) will further facilitate access to relevant case studies and expertise. A second
risk relates to low response rates or bias in interviews and surveys with EIA stakeholders.
This will be mitigated by engaging participants through established professional
networks, guaranteeing anonymity and triangulating interview results with documentary
analysis and survey data. The Delphi method will further reduce individual bias by
focusing on consensus-building amongst experts. A third risk concerns incomplete or
fragmented network data, which could affect the robustness of social network analyses.
To address this, NetDeal will apply established network data collection protocols, use
multiple rounds of validation with experts and perform sensitivity analyses to test the
stability of results under alternative network configurations. Finally, political or institutional
sensitivity, especially in the context of energy projects and perceived corruption or trust
issues, may limit openness amongst stakeholders. This risk will be mitigated through
strict ethical standards, anonymisation of data and careful framing of results to focus on
systemic patterns rather than individual actors.
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Ethics and data protection considerations

NetDeal fully complies with ethical standards for research involving human participants
and with the General Data Protection Regulation (GDPR). Ethical considerations are
particularly relevant given the use of interviews, surveys and social network data
involving individuals and organisations participating in EIA processes. All participants will
be informed about the objectives of the research, the voluntary nature of their
participation and their right to withdraw at any time without consequences. Informed
consent will be obtained prior to data collection. Personal data will be minimised and
identifiers will be removed or coded to ensure anonymity. Social network data will be
anonymised at the node and tie level and results will be reported in aggregated form to
prevent identification of individuals or institutions. Sensitive attributes (e.g. perceptions of
trust or corruption) will be analysed and communicated with particular care. Data will be
stored securely on institutional servers and in trusted repositories, with access restricted
to authorised researchers. Any required ethical approvals from the host institution or
relevant national bodies will be obtained prior to data collection. Ethical reflexivity will be
maintained throughout the project, especially when engaging with stakeholders in
politically or socially sensitive contexts.

Alignment with EU and international policy frameworks

NetDeal is strongly aligned with key European and international policy frameworks
addressing climate change, sustainability and responsible investment. The project
directly supports the objectives of the European Green Deal and the EU Climate Law,
particularly the goal of achieving climate neutrality by 2050. By focusing on the role of EIA
in implementing the EU Taxonomy for Sustainable Activities, NetDeal contributes to
improving the credibility, transparency and effectiveness of sustainable finance and
investment decision-making. The project also supports the implementation of the Paris
Agreement, by enhancing governance mechanisms that facilitate mitigation and
adaptation actions. At the international level, NetDeal contributes to several UN
Sustainable Development Goals (SDGs), notably SDG 7 (Affordable and Clean Energy),
SDG 13 (Climate Action) and SDG 16 (Peace, Justice and Strong Institutions), by
promoting transparent, participatory and evidence-based environmental decision-
making. Furthermore, the project aligns with the principles and recommendations of
international professional bodies, such as the International Association for Impact
Assessment (IAIA), reinforcing best practices in impact assessment and environmental
governance.

Reusability and transferability of results

A core strength of NetDeal lies in the reusability and transferability of its conceptual and
methodological outputs. The network-based analytical framework developed in the
project is not limited to energy-related EIAs or to the European context, but can be
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adapted to other sectors (e.g. transport, waste management, infrastructure) and
governance settings. The integrated multi-layer EIA framework and associated analytical
tools will be designed to be modular and scalable, allowing reuse by researchers,
practitioners and authorities in different institutional and geographical contexts. Open-
access publication of data structures, analytical scripts and methodological guidelines
will facilitate replication and further development. Beyond Europe, NetDeal’s approach is
particularly relevant for regions facing rapid infrastructure development and sustainability
challenges, including Eastern Europe and the Global South, where EIA systems often
struggle with participation, transparency and enforcement. By focusing on collaboration
patterns and governance structures, the project provides transferable insights for
strengthening impact assessment systems worldwide.

Expected outcomes and impact

NetDeal will deliver evidence-based recommendations for improving EIA legislation and
practice, empirical insights into stakeholder collaboration patterns in energy-related ElAs,
an integrated, network-based EIA framework aligned with EU Taxonomy requirements
and enhanced capacity amongst policy-makers, practitioners and researchers to design
more effective, participatory ElAs.

These outcomes will support faster and more socially acceptable deployment of
sustainable investments, contributing to EU climate and sustainability targets.
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