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Abstract

Invasive alien species (IAS) pose a growing threat to biodiversity, ecosystem services and human
well-being, particularly in aquatic ecosystems worldwide. These species lead to severe environmental
and economic impacts by altering habitats, disrupting ecological processes and outcompeting native
species. In the Iberian Peninsula, IAS represent a major risk to its unique freshwater and estuarine
ecosystems, which are particularly vulnerable to biological invasions due to their connection to hu-
man activities and high number of endemic species. Awareness of IAS and their impacts among the
general public and stakeholders in Spain and Portugal remains limited, hindering effective manage-
ment strategies and policies. The LIFE INVASAQUA project (2018-2023), co-funded by the LIFE
OPEN 8ACCESS Programme of the European Commission (LIFE17 GIE/ES/000515), aimed to support manage-
ment, communication and the dissemination of information on aquatic IAS in the Iberian Peninsula.

) ) To achieve this, diverse partners were involved, including universities, research institutions, an envi-
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Published: 7 October 2025 exhibition for the public and codes of conduct for stakeholders. The project delivered 98 training

ronmental news agency and NGOs. Key actions included the production of governance tools such

as strategic recommendations and IAS priority lists and communication resources such as a traveling

activities to over 2,900 participants and engaged more than 430 institutions and 246,000 people
through 598 public events in Spain and Portugal. LIFE INVASAQUA significantly enhanced public
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awareness and transnational collaboration, evidenced by improved communication, increased social
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based on a questionnaire on the Iberian public’s perspectives. These outcomes foster strengthened
IAS management frameworks and support implementation of relevant European and national regu-
lations. The project’s long-term efforts focus on developing and replicating actions with the greatest
audience reach and the highest impact on public perception of IAS issues. Lessons learned include
the importance of sustained public engagement, the need for continued stakeholder collaboration,
and the effectiveness of integrating educational campaigns with policy enforcement for sustained

success in IAS management.

Key words: Biological invasions, communication, freshwater systems, governance, public engage-

ment, transnational management

Introduction

Biological invasions occur when species introduced beyond their natural ranges
negatively affect biodiversity and ecosystem services, acting as a driver of global
change with ecological, health and economic impacts (Diagne et al. 2021; IP-
BES 2023). Human activities such as globalization and habitat alteration influence
their rapid spread (Seebens et al. 2017; Hulme 2021), while climate change creates
favourable conditions for their establishment (Gallardo et al. 2018).

Europe has witnessed a rapid increase in IAS introductions over the last five de-
cades, and projections foresee a 64% increase by 2050 (Seebens et al. 2021). Type
and severity of impacts are unevenly distributed across Member States (MS) and
biogeographic regions, with areas such as the Iberian Peninsula facing heightened
vulnerabilities. This is due to its high freshwater and estuarine endemicity, varied
environmental gradients and type of ecosystems and its connection to humans’
activities that favours IAS establishment (Mufioz-Mas and Garcfa-Berthou 2020;
Oficialdegui et al. 2023a). The Regulation EU 1143/2014 on IAS (EU Regulation
on IAS) emphasises the need for harmonised efforts to prevent IAS introductions,
establish surveillance systems, and implement effective management. This requires
robust transnational collaboration, as their impacts often extend beyond nation-
al boundaries. Coordination among governments, international entities, NGOs,
and local stakeholders is essential to tackle fragmented management practices and
implement cohesive strategies. Early stakeholder engagement during the planning
and execution phases fosters shared responsibility, enhances monitoring efforts,
and facilitates the exchange of best practices across regions. Integrated actions, leg-
islation and sound governance frameworks are essential for achieving meaningful
progress in IAS management (Magliozzi et al. 2024).

Inland waters are particularly vulnerable to biological invasions due to their
high connectivity with human activities, which facilitates the introduction and
spread of IAS through pathways such as angling, recreational boating, and the pet
trade (Nunes et al. 2015; Hulme 2021). These ecosystems are also frequently al-
tered by anthropogenic pressures, including water regulation, pollution, and habi-
tat fragmentation, further increasing their susceptibility to new species arrivals. As
a result, IAS have become one of the primary threats to endemic aquatic biodiver-
sity, leading to declines in native species and alterations in ecosystem structure and
functions (Gallardo et al. 2016; Flood et al. 2020; McFadden et al. 2023).

The Iberian Peninsula harbours unique freshwater and estuarine ecosystems
increasingly threatened by biological invasions, which are exacerbated by in-
tensive human activity, habitat degradation, and climate change. In particular,
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a high number of endemic Iberian aquatic species are vulnerable to competi-
tion, predation, and habitat alteration caused by IAS (Doadrio 2001; Cruz and
Rebelo 2005; Verdd et al. 2011; Ruiz-Navarro et al. 2013; Boieiro et al. 2023;
Magalhies et al. 2023).

While the global economic costs of IAS amount to US$345 billion (Cuthbert
et al. 2021), this burden reaches US$140.20 billion across European countries
(Haubrock et al. 2021). In Spain, the economic costs associated with IAS between
1997 and 2022 amounted to €232 million (Angulo et al. 2021), which includes,
for example, €50 million spent on controlling the water hyacinth Pontederia cras-
sipes (=Eicchornia crassipes) in the Guadiana River basin (MITECO 2019, Spain)
(https://www.miteco.gob.es/en/biodiversidad/publicaciones/pbl_fauna_flora_es-
trategia_camalote.html), while in Portugal, the economic costs reached US$7.89
billion. However, costs distribution and updated available information are uneven
across countries, regions and species (Angulo et al. 2021; Haubrock et al. 2021).

Given that major watersheds are shared between Spain and Portugal, joint gov-
ernance and transnational cooperation are essential to ensure cohesive and effective
management strategies. Both countries face common challenges in managing IAS,
including low public awareness, lack of knowledge on government interventions,
poor coordination among management authorities and limited funding (Oliva-Pa-
terna et al. 2022). The implementation of the EU Regulation on IAS is anchored
in national frameworks in both countries, including the Spanish IAS catalogue
(Real Decreto 630/2013) and the Portuguese National List of IAS (Decreto Lei
92/2019). Moreover, Spain is divided into 17 Autonomous Regional Communi-
ties with different policies towards IAS and wildlife management, increasing the
legal disparities within the country and between countries. Despite these legislative
efforts, achieving the regulation’s objectives at the national level requires stron-
ger collaboration among administrative agencies and policy makers, NGOs, and
stakeholders. In addition, scattered scientific data and technical knowledge exacer-
bate these challenges (Oficialdegui et al. 2023a; Zamora-Marin et al. 2023). The
general public tend to underestimate IAS threats, especially for species without
apparent socioeconomic impacts, which further delays policy adoption and rein-
forces misconceptions about IAS management (Banha et al. 2017, 2022).

Successfully implemented European initiatives such as the LIFE ASAP
(Cogoni et al. 2017), AlienScenarios (Essl et. al 2019), InvasiBES (Gallardo
et al. 2019), and LIFE ARTEMIS (de Groot et al. 2020) projects underscored
the critical role of collaborative efforts in addressing IAS across Europe. These
initiatives highlighted the importance of updating available information on IAS
distribution and the key areas where further communication efforts should be
prioritised to improve the effectiveness of management. The knowledge gained
through these experiences emphasises that no single country can tackle biolog-
ical invasions alone and that cross-border partnerships are essential to address
biological invasions. These collaborative projects established principles of rep-
licability for management and communication efforts in other European coun-
tries (Roura-Pascual et al. 2024). Their positive impact is evident in emerging
initiatives as the LIFE PREDATOR (De Santis et al. 2024) and GuardIAS
(Katsanevakis et al. 2024) projects designed to test updated approaches for IAS
management and stakeholders” involvement through innovative tools, such as
environmental DNA (eDNA), artificial intelligence, nanotechnology and citizen
science (Banha et al. 2017; Coya et al. 2025).
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In the Iberian Peninsula, the LIFE INVASAQUA project (2018-2023) emerged
in response to a pressing need: addressing the persistent challenges posed by aquat-
ic IAS in the shared ecosystems, where isolated national efforts are insufficient.
Furthermore, the project aimed to bridge crucial gaps in updated knowledge and
capacity building by equipping environmental managers, policymakers, and the
general public with essential resources for IAS prevention and management.

Objectives, scope and partnerships

LIFE INVASAQUA (period 2018-2023) was a European Environmental Gover-
nance and Information project co-funded by the LIFE Programme of the Europe-
an Commission. The project addressed the challenges posed by aquatic IAS in the
freshwater and estuarine ecosystems of the Iberian Peninsula aiming at improving
awareness, governance and management strategies to mitigate the impacts of these
IAS. The main objectives of LIFE INVASAQUA were to: (1) provide support
and enable the implementation of the EU Regulation on IAS by creating syner-
gies between scientists and managers; (2) increase stakeholder response capacity
and awareness of the threats posed by aquatic IAS through extensive communi-
cation and training efforts aiming at enhancing early warning and rapid response
(EWRR) mechanisms; and (3) raise awareness among the general public about the
threats caused by aquatic IAS through a mass communication campaign (Fig. 1).

The project actions framework was designed to strengthen research, promote
knowledge transfer and engage stakeholders at both national and transnational
levels, thereby ensuring a coordinated approach to IAS management. It targeted a
wide range of stakeholders, including public administration officials, environmen-
tal managers, surveillance agents, researchers, NGOs, and key user groups such
as recreational anglers and water sports practitioners. It also engaged the general
public through education and awareness campaigns.

LIFE INVASAQUA brought together a multidisciplinary consortium from
Spain and Portugal, including four Universities, a national museum, three NGOs
and an international communication agency (Fig. 1).

All partners were involved in a wide range of project actions, promoting col-
laboration and synergies amongst them, including public dissemination activities.
For example, the universities of the consortium and the Iberian Society of Ich-
thyology (SIBIC) focused on knowledge transfer and governance initiatives by
developing IAS prioritisation lists and strategic management guidelines. The con-
sortium NGOs focused on public engagement activities such as citizen science ini-
tiatives, volunteering and educational activities. The Museum of Natural Sciences
(MNCN-CSIC) played a key role in targeting the general public by implementing
a travelling exhibition and also supporting training actions for stakeholders. The
International Union for Conservation of Nature (IUCN-Med) also promoted the
transferability and replication plan while EFE Verde communication agency was
mainly in charge of developing and implementing the communication strategy.
In addition, 30 pre-established agreements were set with a wide range of entities,
such as private companies, consultancies and diverse NGOs to ensure stakeholder
collaboration, fostering a unified response and facilitating the exchange of best
practices in IAS management.

The project was funded by a total budget of 3,075,139 € (59.99% co-funded by

the LIFE Programme of the European Commission).
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Figure 1. Framework of the LIFE INVASAQUA project. At the top, the project logo is displayed followed by the University of Murcia
(coordinator) and beneficiaries” logos: the Iberian Society of Ichthyology (SIBIC), the University of Santiago de Compostela, [UCN -
Centre for Mediterranean Cooperation (UICN-Med), the Portuguese Association for Environmental Education (ASPEA), the University
of Navarra, the University of Evora (UEV) together with the Marine and Environmental Sciences Centre (MARE), EFE news agency
(EFE Verde section) and the National Museum of Natural Sciences (MNCN-CSIC). Those are followed by the logos of the supporting
entities (Ministry for Ecological Transition and the Demographic Challenge — Fundacién Biodiversidad and the Government of Navarra).

The connections between the specific objectives and Work Packages (WPs) are shown below, highlighting the leading partner for each WP,

Structure and approach

The project was organised into six Work Packages (WPs) (Fig. 1), each designed to
address a specific aspect of IAS management in the Iberian Peninsula. This structure
ensured a comprehensive approach, combining governance, training of relevant key
groups, awareness, scientific innovation, and stakeholder engagement. The coordina-
tion between partners allowed for the efficient execution of activities, from develop-
ing strategic tools and educational campaigns to fostering transnational cooperation.
By systematically organizing its actions, LIFE INVASAQUA achieved impactful and
sustainable outcomes, setting a benchmark for future IAS management initiatives.
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Key actions, milestones and results

'The University of Murcia led the project, facilitating communication and collabora-
tion among all partners and overseeing project activities. It also included efficient ad-
ministrative and financial management, ensuring the optimal use of project resourc-
es, with comprehensive budget tracking and timely submission of financial reports.

A robust framework of metrics and indicators developed within WP5 (Fig. 1)
was implemented to evaluate the effectiveness of the project’s actions and to adapt
audiences and strategies when necessary. Key elements included setting baseline
indicators (e.g. number of participants engaged and materials distributed), con-
ducting continuous monitoring through the project survey based on question-
naire and final reporting to evaluate the project reach and impact (Oliva-Paterna
et al. 2024a, 2024b). This framework comprehensively covered public awareness,
stakeholder engagement, communication strategies and the adoption and use of
management tools.

More than 7,000 questionnaires were analysed to assess changes in public per-
ception and understanding of IAS impacts on biodiversity, socioeconomics and
human health. Specific information on the design, structure and formulation of
questions of the survey is detailed in the preliminary assessment study developed
by the project (Banha et al. 2022). An additional young people’s version of the
survey (shortened and simplified) was prepared specifically for school students and
specific information on this version is detailed in Ruiz-Navarro et al. (2023).

Overall participation and engagement metrics of the project exceeded expectations,
with more than 246,000 people attending 598 events, and direct engagement of 432
institutions including public administrations, NGOs, and educational entities.

Support in the implementation of the EU Regulation on IAS

Key management tools (Table 1) were developed within WP2 aimed to enhance
governance frameworks for managing IAS in the Iberian Peninsula and to provide
updated, science-based information to support decision-making and policy imple-
mentation. This included the development of an updated inventory of 326 aquatic
IAS recorded in Iberian inland waters, including 215 taxa with clearly established
populations (Oliva-Paterna et al. 2021a; Zamora-Marin et al. 2023). Moreover,
the project also compiled a list of 272 taxa that had not yet been recorded in Iberi-
an inland waters but show high risk of invasion in the coming years (Oliva-Paterna
etal. 2021b). This effort, based on expert input and scientific literature, highlight-
ed the rapid increase of IAS introductions, particularly in the last two decades
(Zamora-Marin et al. 2023). Through a transnational horizon scanning exercise,
scores were assigned to IAS following various criteria (e.g., invasiveness, impacts,
management difficulty and acceptability) to develop the "Black List and Alert List
of the Aquatic Invasive Alien Species of the Iberian Peninsula” (Oliva-Paterna et
al. 2022; Oficialdegui et al. 2023a), which included 126 species of concern already
established in Iberian inland waters, such as Cyprinus carpio (common carp) and
Procambarus clarkii (red swamp crayfish), and 89 potential aquatic invaders, in-
cluding Dreissena rostriformis bugensis (quagga mussel) and Cabomba caroliniana
(Carolina fanwort) (Oficialdegui et al. 2023a). The inventories provided a solid
foundation for effective future surveillance systems, supported by scientific con-
sensus and promoting coordinated efforts in shared transnational regions.
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Table 1. List of the governance tools generated by the LIFE INVASAQUA project and web links.

LIFE INVASAQUA governance tools

Updated list of the aquatic alien species introduced and established in
Iberian inland waters. (Oliva-Paterna et al. 2021a).

Updated list of the potential aquatic alien species with high risk of invasion
in Iberian inland waters. (Oliva-Paterna et al. 2021b).

Black List and Alert List of the aquatic invasive alien species of the Iberian
Peninsula — Horizon scanning exercise focused on the high-risk aquatic invasive
alien species for the Iberian inland waters. (Oliva-Paterna et al. 2022).

Strategic recommendations for the transnational management of invasive
alien fish in Iberian inland waters. (Oliva-Paterna et al. 2023).

Strategic recommendations for the transnational management of invasive

alien crayfish and crabs in Iberian inland waters. (Oficialdegui et al. 2023b).

Invasive Alien Species web platform

Link

https://www.miteco.gob.es/content/dam/miteco/
es/biodiversidad/temas/conservacion-de-especies/
listadeespeciesexoticasacuaticasdelapeninsulaiberica_tcm30-529356.pdf

hteps://lifeinvasaqua.com/wp-content/uploads/2021/04/TR2_Invasaqua_
ING_PDF _interact.pdf

https://lifeinvasaqua.com/wp-content/uploads/2023/01/TechRepp_3_
INVASAQUA_Complet_ING.pdf

hteps://lifeinvasaqua.com/wp-content/uploads/2023/02/2023_
StrategicRecommendations_Fish_Final_WEB-1.pdf

hteps://lifeinvasaqua.com/wp-content/uploads/2023/08/ TECHINICAL-
REPORT-CANGRE]JOS-ingles-para-WEB.pdf

hteps://eei.sibic.org/

NeoBiota 102: 377-397 (2025), DOI: 10.3897/neobiota.102.148744

The project also generated the "Invasive Alien Species web platform” (hteps://
eei.sibic.org/) to support monitoring and Early Warning and Rapid Response
(EWRR) frameworks, facilitating decision-making and enabling data sharing with
the European Alien Species Information Network (EASIN). This tool reached
1,242 users and 5,012 unique visits at the end of the project (October 2023), and
included more than 20,000 geo-referenced records on the monitoring of approx-
imately 200 IAS taxa. It also facilitated data sharing in the official languages of
Spain and Portugal.

Strategic recommendations for the transnational management of targeted inva-
sive taxa, such as fish (Oliva-Paterna et al. 2023), crayfish, and crabs (Oficialdegui
et al. 2023b), were conceptualized, developed and distributed among competent
authorities to address shared challenges in Iberian inland waters. These recom-
mendations were developed through a participatory process involving experts, and
aimed at strengthening cooperation between Spanish and Portuguese authorities,
thus promoting the transnational management and ensuring coordinated actions
between Spain and Portugal.

International events and workshops were promoted among Spanish, Portuguese
and European competent authorities, managers and projects to disseminate the
outputs and be involved in its use and promotion. These events enhanced under-
standing of IAS-associated issues, facilitated the integration of project outputs into
national policies, and promoted a unified response to the IAS threat. Specific ac-
tions on knowledge transferability and replicability and dissemination to the public
(Fig. 1) such as the development of the IBERMIS platform (https://ibermis.org/)
and the project website (http://www.lifeinvasaqua.com/) ensured that resources
generated were also accessible online. This aimed at being easily replicable by other
entities and projects and that the contents could be updated according to priority
changes in biological invasions. The "Exchange of Experiences on Invasive Alien
Species Projects in Europe" workshop, hosted in Malaga in May 2023, facilitated
the sharing of lessons learned from ongoing and recently finished LIFE projects
and other European initiatives. This event highlighted the importance of strength-
ening synergies among projects to improve IAS management practices across bor-
ders. In Brussels, we organized the "Addressing IAS in Europe: The relevance of
transnational cooperation and the stakeholder engagement”, a high-profile event
in collaboration with the European Commission that showcased the outcomes
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Figure 2. LIFE INVASAQUA networking events A conclusions session of the "Addressing IAS in Europe: The relevance of transnational
cooperation and stakeholder engagement” event. Brussels, September 2023 B group picture of the "Exchange of Experiences on Invasive

Alien Species Projects in Europe” event. Malaga, May 2023.

of LIFE INVASAQUA to EU policymakers and stakeholders (Fig. 2). This event
emphasised the project’s alignment with the EU Biodiversity Strategy to 2030 and
its contributions to enhancing the implementation of the EU Regulation on IAS.

During these events, the "Invasive Alien Species web platform" was highlighted
as a model that could be adapted for use in other regions, showcasing its potential
for replicability. Overall, the project’s engagement with more than 20 LIFE and
other European initiatives created valuable partnerships and facilitated a broad
dissemination of best practices. These efforts ensured that LIFE INVASAQUA’s
impact extended beyond its timeline, establishing a framework for IAS manage-
ment at multiple levels.

Enhancing stakeholders’ awareness and response capacity to aquatic
IAS threats

Several key actions (Fig. 1) were dedicated to raising awareness and fostering edu-
cation about aquatic IAS among key stakeholders in Spain and Portugal. It aimed
to increase knowledge regarding IAS impacts and to empower individuals and
organisations to contribute to prevention, management and mitigation efforts.

The project implemented a dissemination and training strategy in order to reach
the target audiences and key stakeholders: surveillance agents, river and estuary us-
ers (anglers, aquatic sports practitioners, etc.) (Fig. 3), knowledge multipliers such
as museums and aquariums (Fig. 4), the educational community, the commercial
sectors (aquaculture, pet-keeping etc.) (Fig. 5), and the media.

The Clean, Check and Dry campaign (Fig. 3) was promoted among river and
estuary users to encourage good practices in preventing IAS spread in Spain and
Portugal. It was supported by the Spanish Federation of Angling and Casting
which hosted the materials and the project survey on its website: (hteps://www.
fepyc.es/blog/consulta-los-ciudadanos-sobre-las-especies-ex%C3%B3ticas-invaso-
ras-%E2%80%93-campa%C3%B1a-revisa-limpia-y-seca-%E2%80%93).

The project developed a total of 98 training activities including 4 massive open
online courses (MOOC:s) (https://ibermis.org/formacion/), which attracted over
2,900 participants. These training initiatives provided key groups with the tools
and knowledge necessary to contribute to IAS management and prevention.
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Figure 3. Visuals of the Check, Clean and Dry campaign A campaign logo (Spanish version) B dissemination poster for the navigation
sector (Portuguese version). All high-quality materials in Spanish and Portuguese are available for re-use and replication at: hteps:/lifein-

vasaqua.com/campana-revisa-limpia-seca-de-lifeinvasaqua/.
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Figure 4. Dissemination and training strategy aimed at knowledge multipliers A code of conduct for zoos and aquariums co-created
with the Iberian Association of Zoos and Aquariums (AIZA) in 2022 B training for zoos, aquariums and museums staff at the National
Museum of Natural Sciences (MNCN-CSIC), Madrid 2023.

Guidelines with the best practices and codes of conduct for sectors such as on-
line commerece, surveillance agents and zoos and aquariums (Fig. 4) were elaborat-
ed, totaling 16 codes published in Spanish and Portuguese and providing practical
recommendations to reduce the risk of IAS introductions and spread (https://li-
feinvasaqua.com/codigos-de-conducta-lifeinvasaqua-sobre-especies-exoticas-inva-
soras/). These documents were widely distributed to the targeted stakeholders and
also made available online.

In addition, specific activities and materials targeting teachers and students in-
cluded 57 events with schools and universities, such as 3 dedicated youth con-
ferences, 76 fieldwork actions and the development of 2 didactic guides, among
others. These experiences involved the educational sector in hands-on learning
about IAS and ecosystem conservation.
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Raise public awareness through mass communication

Disseminating and communicating LIFE INVASAQUA's activities, tools and re-
sults among the public was one of the project’s main goals. The primary objective
of the mass communication campaign was to ensure that project key messages
reached a wide audience, including policymakers, environmental managers and the
public, fostering understanding and encouraging action on IAS. A comprehensive
communication strategy was built based on a preliminary assessment (Banha et
al. 2022) that helped to identify relevant knowledge gaps and misunderstandings
such as knowledge bias between IAS impacts on biodiversity and human health.
This enabled the team to design targeted campaigns that addressed these issues.

The project implemented a wide range of educational and public engagement
activities (Fig. 1), including an itinerant exhibition (Fig. 5) in three languages
(Spanish, Portuguese and English), titled "Watch out! Aquatic Invaders". This
exhibition travelled to major cities and institutions across the Iberian Peninsula,
reaching more than 150,000 visitors and significantly promoting public awareness
of IAS. In addition, the "Stop Comercio Invasoras" online campaign (https://li-
feinvasaqua.com/life-invasaqua-lanza-la-campana-stop-comercio-invasoras-apoy-
ada-por-entidades-de-espana-y-portugal-para-un-comercio-responsable-de-es-
pecies-exoticas-coincidiendo-con-el-inicio-de-las/) (Fig. 5) was launched to raise
public awareness and prevention of IAS in the e-commerce. It reached 30,000
impressions on the project social media (profile @Lifelnvasaqua on Twitter/X) and
the endorsement of 60 entities.

Citizen science initiatives were also a keystone of the public engagement activi-
ties, which included the design and implementation of the Iberian module for the
smartphone App "Invasive Alien Species in Europe” ("IAS in Europe" App). The
module was developed in close collaboration with the European Commission Joint
Research Centre (JCR EASIN) and the University of Castilla-La Mancha, aiming
at involving citizens and key stakeholders in the detection of IAS. It was launched
in 2021 and disseminated within various event types (bioblitzes, volunteering with
NGOs, angling competitions, etc.). This module contributed to increase partici-
pants’ knowledge and awareness as well as the recording of 204 new observations
(out of the total of 402 citizen science validated reports in JRC EASIN for the Ibe-
rian Peninsula), meaning a great increase in the use of the app among the Iberian
public. It also helped to test the feasibility of implementation of additional mod-
ules of the app at national and regional levels (Trichkova et al. 2021), as well as to
make its contents more accessible through translation into Portuguese and Spanish
(Gervasini et al. 2022). In parallel, we also developed the user-friendly IBERMIS
online platform (https://ibermis.org/), that gathered the information recorded in
"IAS in Europe" App, including a map viewer connected with the EASIN map
services and all the resources generated by the project. It also included other addi-
tional resources such as information on IAS legislation, dissemination materials of
other initiatives and training resulting in a resources repository on the aquatic IAS
topic for the Iberian Peninsula.

The project participated and organized activities within global events such as the
European Researchers Night or the World Rivers Day. Additionally, we conceptu-
alized and co-organized three editions of the "Invasive Species Week in Portugal
& Spain" (https://www.speco.pt/sei), an awareness massive event that in 2023 in-
volved 250 entities and more than 2,800 participants.
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COMERCIO
INVASORAS

Figure 5. Dissemination activities to raise public awareness A "Watch out! Aquatic Invaders" travelling exhibition in Portugal, 2023

B visuals of the “Stop Comercio Invasoras” campaign.

Therefore, the project increased public and stakeholders” awareness as well as
built long-term capacity for IAS management by integrating educational efforts
with strategic communication.

The projects website (http://www.lifeinvasaqua.com/) attracted more than
150,000 visits, being key in supporting the communication strategy. It served as
a hub for news, resources, event announcements and training materials produced
in Spanish, Portuguese and English to facilitate access to all Iberian audiences.
Social media platforms (active profiles were implemented in Facebook, Twitter/X,
LinkedIn and Instagram) amplified the project’s visibility, engaging more than
20,000 followers with interactive posts, videos, and infographics that encouraged
user interaction and raised awareness about IAS issues. Social media engagement
greatly overpassed initial expectations, reaching more than 2 million impressions
(Fig. 6). Newsletters were an additional key dissemination tool that were regularly
sent to more than 3,500 subscribers, including stakeholders, researchers, and de-
cision-makers.

The project survey served as an evaluation tool and also promoted participants’
awareness on the impacts of IAS while filling their answers. This tool proved to be
highly effective in both collecting feedback and fostering greater understanding of
IAS challenges among respondents.

The project’s partnership with EFE Verde agency ensured widespread media
coverage, resulting in more than 300 articles and news items in Spanish and Por-
tuguese. This wide media presence extended the project’s visibility to broader au-
diences, including decision-makers and those with highest influence in the envi-
ronmental sector.

A total of 725 publications and communication materials were produced by the
project staff and external collaborators in an extensive variety of formats (e.g., press
releases, scientific and non-scientific publications, oral or panel communications
at congresses and conferences, etc.). These publications aimed at disseminating in-
formation and problems of IAS and spreading the events, resources, and activities
of the project.

At the end of the project, LIFE INVASAQUA communication efforts showed
a measurable increase in awareness about IAS impacts (Oliva-Paterna et al. 2024a,
b). The website, newsletters and social networks effectively reached a variety of
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Figure 6. LIFE INVASAQUA social media results. Temporal trends (November 2018 — October
2023) in total number of followers reached (Y-axis left) and the scope (number of impressions) (Y-ax-

is right) on the social network X/Twitter (@Lifelnvasaqua account).

audiences with project resources, while the media coverage ensured a sustained
public message about IAS management, promoting not only raised awareness but
empowering stakeholders and the public with knowledge and tools to take action
and providing a legacy of best practices for future replication.

Outlook

The LIFE INVASAQUA project set a baseline for sustained action on freshwa-
ter and estuarine IAS management beyond its official duration. To ensure long
term implementation, we developed an After-LIFE Plan (Olivo del Amo et al.
2023) supported by key elements and activities identified in the Replicability and
Transferability Plan IUCN and UMU 2023) with greatest potential to be rep-
licated due to its impact and success during the project, including technologies,
methodological approaches, good practices or collaborative models. This aimed to
influence the promotion of stakeholders and public awareness and engagement as
a key aspect to support awareness and IAS management over time (Novoa et al.
2017; Cordeiro et al. 2020). For example, the "Invasive Species Week in Spain and
Portugal” built a solid context for the implementation of replication efforts in the
subsequent years, with an increasing tendency in scope and impact (edition 2024
involved 235 entities which organized 392 activities, reaching more than 12,000
direct participants). In addition, the travelling exhibition continues live in Portu-
gal and Spain, attracting the attention of potential hosting institutions and visitors
among the general public.

The project co-organised the VI National Congress and I Iberian Congress on
IAS, held in Pamplona, the SIBIC Conferences latest editions and supported the
organization of NEOBIOTA 2024 Conference in Lisbon as well as the EE12025
Iberian Congress in Murcia (May 2025) to promote the continuity of experts’
forums to exchange updated information of IAS management and foster new part-
nerships and collaborations.

The continued use and update of the "Invasive Alien Species web platform”
(in November 2024 it included up to 31,730 records of more than 380 taxa -244
published online-), hosted at the SIBIC website, and the IBERMIS platform be-
ing maintained by IUCN-Med, ensures that monitoring and data sharing will
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remain as key components in managing IAS, contributing to a more coordinated
approach. These tools, along with strategic recommendations for transboundary
management and the IAS prioritisation lists (Table 1) provide a lasting legacy to
help guide future IAS policies and management efforts at European and National
levels. We conceptualised them as live tools that can be updated and further de-
veloped to cover future needs on IAS information and prioritisation. In addition,
the IBERMIS platform hosted a long-term resources repository on aquatic IAS for
the Iberian Peninsula, including the projects MOOCs with self-guided options.

The project partners also keep their commitment to share the results and lessons
learned in work meetings and experts’ forums such as the survey and workshop on
"Establishing transnational collaboration to manage Invasive Alien Species in the
European Union" promoted by JRC EASIN in November 2023 (Magliozzi et al.
2024). We also explored new possibilities to keep the involvement of local gov-
ernments (e.g. Spanish Federation of Provinces and Municipalities) in managing
IAS through training and collaboration, and to include the IAS topic in academic
curricula at different levels.

Multiple entities, projects and academic societies engaged in transferring infor-
mation, in facilitating the replication of the project actions and in the development
of events for the exchange of experiences. This effort included active participation
in knowledge-sharing forums, the organization of conferences, and the promotion
of collaborative networks across Europe.

Conclusions and lessons learned

LIFE INVASAQUA demonstrated the critical role of transnational projects in ad-
dressing the complex challenges posed by IAS. The project proved to be an import-
ant instrument of awareness in the Iberian Peninsula by fostering collaboration
between Spain and Portugal, as well as engaging local authorities, stakeholders,
and the scientific community. The development of strategic tools, public awareness
campaigns and transboundary cooperation initiatives ensured its long-term impact
on biodiversity conservation.

The project survey revealed that the most engaged stakeholders and target
groups — those the project most actively sought to involve — were users of rivers
and estuaries (47.5% of responses) and the educational sector (24.0%). Addition-
ally, relevant insights were gathered from groups directly involved in management,
including public administration (5.0%), the scientific community (11.5%), and
environmental NGOs (2.3%).

The results indicated a significant increase in awareness across all stakeholder
groups and the general public, particularly among those who had previously in-
teracted with the project’s resources. For example, in 2023, 64% of survey respon-
dents were already familiar with the LIFE INVASAQUA project and its materials.
These findings also demonstrated that the survey was an effective tool for capturing
public and stakeholder perceptions regarding IAS issues, as well as for monitoring
awareness changes over time.

In addition, the surveys were able to demonstrate that the training sessions and
activities carried out under the LIFE INVASAQUA project contributed to improve
stakeholders” perception of the impacts of invasive alien species (IAS). As high-
lighted by Banha et al. (2017, 2022), there is typically a greater and more accurate
perception of the impacts of IAS on biodiversity compared to their socioeconomic
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and human health effects. However, the final survey results indicate a positive shift,
showing enhanced awareness across all three impact categories.

The project also proved to be a good source of information to support the im-
plementation of the EU and national regulations on IAS, providing tools and fac-
tual basis for the review of regional enforcement. The information provided was
essential to support decision making on IAS that directly or potentially affect the
Iberian inland waters, and to ensure the optimal use of the resources invested in
prevention and early detection of new species arrival (Epanchin-Niell 2017; Cuth-
bert et al. 2021). However, given the increase in the number of alien species that
are being and will likely be introduced in the coming decades (Seebens et al. 2021),
a regular review and update of the information is needed as well as to maintain
efforts to raise awareness of the IAS problem.

The project showcased how transnational initiatives can overcome fragment-
ed policies, funding limitations, language barriers, and low public awareness. Its
alignment with the EU Biodiversity Strategy and EU Regulation on IAS highlight-
ed the value of international cooperation in mitigating ecological and economic
damage. Its focus on replicable tools and long-term impact reinforced the impor-
tance of capacity building, shared responsibility, and voluntary compliance in IAS
management.

The project provided essential insights to best understand the complexities of
managing IAS in aquatic environments. Seven key lessons were learned through-
out the project:

1. Importance of transnational cooperation: Effective IAS management requires
cooperation between neighbouring countries. The collaboration between
Spain and Portugal was key for developing coordinated strategies, such as the
creation of shared lists of priority species and transboundary management
recommendations.

2. Engagement of stakeholders: The success of IAS management strategies
strongly depends on the active involvement of stakeholders, including pub-
lic administrations, scientific communities, environmental NGOs and lo-
cal communities. Ensuring diverse stakeholder engagement from the outset
helped to strengthen the project’s impact and facilitated the integration of the
population knowledge into broader management plans.

3. Co-creation: Direct engagement with relevant stakeholders to create, update
and improve resources such as the "IAS in Europe" App or the codes of con-
duct for zoos and aquariums were successful experiences that can be repli-
cated by other projects. These initiatives actively involved relevant entities
in content development, thereby enhancing its quality, facilitating broader
dissemination, and promoting its adoption by the target audiences.

4. Engagement of challenging groups: Active involvement of key stakeholder
groups, such as recreational anglers and pet owners, is essential for the effec-
tive management of IAS, as their behaviours can directly influence introduc-
tion and spread pathways. It can be often challenging to engage them due to
varying levels of awareness, perceived personal impact, or resistance to regu-
latory measures. To address them by engaging reference institutions that they
may feel can be trusted, such as the surveillance agent forces, the veterinary
sector or angling federations, is an effective way to ensure that they get access
to the key messages and essential knowledge on IAS impacts.
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5. Raising awareness: Public awareness and education are essential in addressing
IAS issues. Engaging the general public through campaigns, citizen science
initiatives and educational events proved to be effective for increasing under-
standing and encouraging participation in IAS management efforts.

6. Need for adequate resources and coordination: While the project achieved
relevant results, challenges remain in allocating sufficient resources and coor-
dination for rapid response mechanisms. Effective IAS management requires
both financial investment and political willingness.

7. Monitoring and evaluation: Progress monitoring and evaluation are crucial
for assessing the effectiveness of IAS management strategies. The use of de-
tailed metrics, surveys and feedback mechanisms allowed the project to adapt
and improve its activities, ensuring that the actions implemented were im-
pactful and evidence-based.

The experience and lessons learned from LIFE INVASAQUA set a solid foun-
dation for future initiatives in the Iberian Peninsula. These findings also offer
valuable insights for addressing similar challenges across Europe, emphasizing the
importance of shared responsibility, continuous education and the development
of innovative frameworks to tackle the growing threat of IAS. Uncertainties re-
main regarding the long-term efficiency of certain strategies, especially in the face
of climate change and evolving ecological conditions. Continued adaptation and
collaboration will be essential to address these challenges and ensure the success of
IAS management efforts.
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