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Preface 
This deliverable reports on the Horizon Scanning exercise conducted within Safeguard as 
part of WP5, Task 5.5. 

Summary 
Wild insect pollinators contribute significantly to agricultural productivity, biodiversity, and 
ecosystem functioning. Wild pollinators are increasingly affected by multiple interacting 
stressors. Proactively identifying emerging risks and feasible mitigation strategies will be 
critical to ensuring the long-term stability of wild pollinators biodiversity and pollination 
services. We conducted the first continental scale horizon scan focused on wild pollinators in 
Europe. A structured Delphi-based approach was used to identify emerging issues that may 
have significant implications for wild pollinators over the coming decade. Ten priority issues 
were identified, including both potential risks and opportunities. For the first time in a pollinator-
focused horizon scan, legislation was identified as a key opportunity, with the European Union 
Nature Restoration Regulation recognised for its potential to influence pollinator conservation 
through mandatory restoration and monitoring targets. In contrast, political developments such 
as the rise of populist parties and post-truth discourse may impede policy implementation. 
Several issues relating to pesticide use were also identified, including developments in RNA 
interference technologies and precision application methods, which may reduce non-target 
impacts if risks are appropriately assessed. These findings provide a foundation for further 
research and policy evaluation in support of pollinator conservation under changing 
environmental and political conditions. 
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1. Introduction 
Pollinators are globally recognised as essential for both agricultural productivity and the 
resilience of natural ecosystems (IPBES, 2016). In Europe, where insect pollination supports 
high-value crops, economic estimates suggest that the annual contribution of pollinators is 
between €5-15 billion (European Environment Agency, 2025). Beyond crops, pollinators are 
critical for maintaining diverse plant communities and supporting broader biodiversity and 
ecosystem services  (Ollerton, 2017; Tong et al., 2023; Morse, 1971). 

Worryingly, declines in insect populations and species extinctions have been recorded across 
most habitats in all regions of the world (Wagner et al., 2021). Increasing evidence indicates 
that these declines in the abundance and diversity of various pollinator taxa have occurred at 
local, regional, and global scales (Ollerton, 2017). The current rate of decline for terrestrial 
insects is estimated to be 9% per decade (van Klink et al., 2020). Within the European Union, 
9.1% of bee species are classified as at risk of extinction (Nieto et al., 2014).  

A range of anthropogenic factors have been identified as threats to pollinators and drivers of 
declines (Potts et al., 2016; Vanbergen & The Insect Pollinators Initiative, 2013). These include 
habitat loss and fragmentation, pesticide use, parasites and pathogens, invasive species, and 
climate change (Brown et al., 2016; Goulson et al., 2015; Vanbergen & The Insect Pollinators 
Initiative, 2013). These anthropogenic stressors can work individually but also together in 
additive and synergistic interactions that intensify the negative impacts on pollinators 
(Gonzalez-Varo et al., 2013; Goulson et al., 2015; Janousek et al., 2023; Williams & 
Hemberger, 2023). 

Both practice and policy are needed to mitigate these stressors (Dicks et al., 2016). Policy 
responses in Europe, and around the globe, have begun to address some of these issues 
(Moldoveanu, Maggioni and Dani, 2024). For example, the EU Pollinators Initiative, launched 
in 2018, and the Farm to Fork strategy aim to tackle pollinator decline through nature and 
habitat restoration, measures to reduce the dependency on pesticides and through improved 
monitoring (European Commission, 2018 & 2023a). Multiple countries within Europe have also 
developed national pollinator strategies, yet most remain focused on well-established existing 
pressures rather than novel threats.  

To safeguard pollinators in the face of future changes, conservation efforts must anticipate 
emerging threats and opportunities (Brown et al., 2016). Horizon scanning provides a 
structured approach to identify such nascent challenges and opportunities before they 
escalate (Cook et al., 2014). When used effectively, it can inform timely policy actions that are 
preventive rather than reactive. Here, we convened a diverse group of experts across 
disciplines and regions to conduct a horizon scan focused on the future of wild pollinators in 
Europe. We aim to highlight topics that may soon become critical for pollinator conservation, 
positively or negatively, but have yet to attract widespread attention from researchers and 
decision-makers. 

 

2. Methods 
To conduct the horizon scan, we followed an approach based on the Delphi method 
(Sutherland et al 2016), which was used for the first global horizon scan of pollinators and 
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pollination (Brown et al 2016). Our horizon scanning group was comprised of 18 experts in 
European pollinators (the authors, and one additional expert who withdrew from the author list 
due to a conflict of interest), balanced across taxonomic expertise, gender, career stage, and 
geographic knowledge. Experts were drawn from NGOs, policy organisations, industry, 
research institutes, and universities. 

2.1. Selecting issues 

Each expert in the horizon scanning group gathered up to five potential horizon issues by (i) 
brainstorming with or canvasing their colleagues (both in and outside the pollinator 
community), (ii) exploring social media and online communities, (iii) scanning news and media 
outlets, blogs, podcasts, and government/NGO reports, and (iv) examining recent scientific 
literature. In total, 41 people (see ‘Acknowledgements’) were consulted as part of this process. 
Our search focused explicitly on issues that were poorly known and might have a significant 
positive or negative impact on wild pollinators in Europe between 2025-2035. Issues were 
submitted using a template that enabled consistency and clarity, for each issue, on why it was 
novel and why it might have a major impact, as well as the source of the issue (Figure 1). 

 

 
Figure 1: The template that was used to gather potential Horizon Scan 
issues. 

In total, 97 potential issues were submitted. These were condensed to 79 issues (combining 
issues that had been proposed by multiple experts). This list was scored for novelty and impact 
using best-worse scaling on the OpinionX platform (opinionx.co). Best-worse scaling is a 
quantitative methodology that enables prioritisation of issues (reviewed by Schuster et al., 
2024, Rudd & Fleishman 2014). Issues with lower score values had higher priority. Issues 
were presented to horizon scanners in groups of six, based on the total number of issues and 
following the analysis of Hollis (2020). The overall priority of an issue was determined by its 
novelty and impact. For scoring, the novelty of an issue was defined as (i) previously 
unidentified as an opportunity or threat to wild pollinators, or (ii) only just emerged on the 
scene, or (iii) a new manifestation of a previously identified opportunity or threat. The impact 
of an issue over the following decade was defined as high if it was judged likely to have a large 
positive or negative effect on wild pollinator populations across large areas of Europe. Issues 
that were likely to have a large effect but in a geographically restricted area, or a smaller effect 

Template for Horizon Scanning – Opportunities and Threats for Wild Pollinators in 
Europe 2025-2035 
 
 

Title Please make this informative 
Text  
(~200 words) 

Must explain why it is novel (is it completely new, or a new 
direction/spin of an already known issue) 
Must explain why it will have a major impact (please 
explain the geographical scope of potential impact, as well 
as the potential size of impact where it might occur) 

Sources/references List here the relevant dois, websites, and/or names and 
affiliations of sources 

 
 
Please list below the names and affiliations of any additional people you may have 
consulted or talked with as you were generating your horizon scan issues: 
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but across a large geographical area, were, by definition, of lower impact. After scoring, the 
novelty and impact scores (where lower score values indicated higher novelty or impact) were 
multiplied (Tofallis 2014) to enable overall ranking of issues. 

 

2.2. Refining to a shortlist of priorities 

After overall ranking, 36 issues with the lowest scores (highest novelty or impact) were 
retained. Experts were given the opportunity to propose and argue for the retention of any 
dismissed issues, but no issues were proposed. Each expert was then given two issues for 
which they acted as lead researcher, and two issues where they acted as secondary 
researcher. Consequently, each issue had two experts allocated to it, neither of whom had 
originally proposed it. Experts were asked to conduct an in-depth assessment of the novelty 
and impact of their allocated issues. A template was provided to enable Experts to review 
(according to the evidence base) and report on the novelty of issues across the following five 
axes: (i) has this idea been proposed previously in horizon scans or reviews?, (ii) has it 
emerged recently as an idea?, (iii) has work already been done that assesses the impact of 
this idea on wild pollinators in Europe?, (iv) is it poorly known?, (v) are its potential impacts 
unexplored? Similarly, scanners reported on the potential impact of issues across three axes 
(i) is it likely to have a positive/negative impact over the next 5-10 years on wild pollinators in 
Europe?, (ii) is it likely to positively/negatively impact a large number of wild pollinator species 
or populations?, (iii) is it likely to positively/negatively impact wild pollinators across a large 
proportion of Europe?  

All reviews were collated and provided to all experts before an online workshop on 1st April 
2025. During the workshop, each issue was presented by its primary researcher, and then 
discussed by the group. One expert could not attend the workshop, so recordings of the 
workshop and all materials were supplied to all experts directly after the workshop. Experts 
were then tasked to re-score these 36 issues within a week of the workshop. Scoring was as 
described above, except that issues were presented in groups of five, due to the reduced 
number of issues being scored (Hollis 2020). Again, a multiplicative approach was used to 
generate a final ranked list of issues. 

Three issues (“Decline in landscape diversity”, “Direct impacts of climate change and extreme 
weather events”, “Intensification of land use”) were removed from the final priority list, despite 
their ranking. During the workshop, the scanning group agreed that all of these issues were 
well-known, and had already been covered in previous horizon scans or multiple reviews. The 
ten issues presented in this report had the lowest scores (therefore highest novelty/highest 
impact) from this modified priority list. Following the previous global horizon scan for pollinators 
and pollination (Brown et al 2016), we present these issues divided into High Priority (HPI) 
and Secondary Priority issues (SPI). 

3. Results 
Using a best-worst scaling method, we identified 79 initial potential issues, which were 
reduced to four high-priority issues and six secondary-priority issues (Figure 2). These are 
presented below in descending order of priority. 
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Figure 2: Horizon Issues scored by Impact and Novelty. The top 10 issues 
are in green. 
 
HPI 1: Nature Restoration Regulation‚ a once in a generation opportunity for wild 
pollinators 

The European Union’s Nature Restoration Regulation (NRR) entered into force in August 
2024. It is the most significant piece of nature legislation in the EU in decades, since the 
adoption of the Birds Directive (1979) and Habitats Directive (1992). It encompasses a broad 
range of legally-binding biodiversity commitments to restore ecosystems, habitats, and 
species across the EU’s land and sea areas. Previous EU initiatives to protect wild pollinators 
have had significant gaps in management and lacked effective mechanisms to enable 
protection (European Court of Auditors, 2020). However, the NRR is a global first for 
legislation, with mandatory targets and obligations for pollinator restoration across the EU. 
Article 10 of the NRR requires Member States to implement measures to reverse the decline 
of pollinator populations by 2030 and achieve an increasing trend from 2030 until satisfactory 
levels are achieved (EU, 2024).  Within the NRR, restoration targets extend beyond semi-
natural habitats to agricultural ecosystems and urban areas. Therefore, the positive impacts 
and opportunities of the NRR may exceed any previous environmental policy, making the NRR 
a unique and world-leading opportunity for pollinator conservation. 

Alongside nature restoration targets, the NRR also requires Member States to collect 
monitoring data on pollinator abundance and species richness. This would be the first formal 
supra-national-scale monitoring scheme for pollinators, presenting a unique opportunity for 
assessing both pollinator trends and the efficacy of conservation interventions (EU PoMS 
2025). 

The NRR is a unique opportunity in pollinator conservation. It has the potential to have 
significant positive impacts on pollinators over the next decade. However, the extent of this 
impact depends on the implementation of well-considered interventions and the commitment 
to the non-trivial task of large-scale pollinator monitoring. 

 



 
 
Safeguard: D5.4: Horizon Scan  10 | Page 

 

 
 
 

HPI 2: New invasive alien species Solenopsis invicta (fire ant) reported in Europe 

The fire ant, Solenopsis invicta, is classified among the most damaging invasive alien species, 
with significant impacts on ecosystems, agriculture, and human health. They are ranked as 
the fifth most costly invasive species globally (EurekaAlert 2023). Fire ants attack, kill, and 
consume invertebrates that are unable to defend themselves or escape. They have been 
recognised as an invasive species in Europe by both IPBES and the European Food Safety 
Authority (Roy et al., 2023; EFSA 2023), with the first mature population record in Sicily, Italy 
in 2023 (Genovesi et al., 2024; Menchetti et al., 2023). Although specific evidence of their 
impact on European pollinators is currently lacking, generalist predation is recognised by 
IPBES as a major threat to pollinator populations (IPBES 2016), and in the US, removal of fire 
ants increased butterfly abundance (Geest et al., 2023).In Europe, under current 
environmental conditions, fire ants could establish in approximately 50% of urban areas and 
7% of Europe (Menchetti et al., 2023). Fire ants may exhibit greater cold tolerance than 
expected based on their subtropical origin, suggesting that cooler habitats, including higher 
altitudes and more northern regions, could also be at risk (Lytle et al., 2020). Modelling studies 
predict that the potential distribution of fire ants overlaps substantially with areas of high 
pollinator diversity and endemism across southern Europe (Demetriou et al., 2023). 
Additionally, climate change and increased global trade may facilitate the spread and 
population growth of fire ants in Europe (Li et al., 2024). Consequently, fire ants may pose a 
particularly significant threat to regions of high pollinator diversity. But it is important to note 
that the scale of their impact will depend on their rate of spread and the effectiveness of control 
measures implemented to limit their expansion. 

 

HPI 3: Tree planting initiatives displacing existing pollinator-rich habitats 

Tree planting, driven by multiple needs, including timber, carbon storage, and biodiversity, is 
now embedded in legislation, policy initiatives, voluntary programmes, and best practice 
guidelines across Europe (European Commission, 2023b). The EU Biodiversity Strategy for 
2030 alone commits to planting at least three billion additional trees (European Union 2022). 
While large-scale tree planting can contribute to net-zero targets, it also presents both a 
significant opportunity and a threat to wild pollinators. 

EU-wide guidelines for tree species selection typically focus on maximising tree 
establishment, resilience, and carbon outcomes. They do not provide clear recommendations 
for selecting species that support other aspects of biodiversity, including pollinators (European 
Commission, 2023b). For example, tree planting may still displace more valuable habitats for 
pollinators, such as semi-natural grasslands (Veldman et al., 2015; Abeli et al., 2022) and 
shrublands (Pérez-Gómez et al., 2024). Tree species selected mainly for fast growth and 
carbon storage, such as Eucalyptus spp., often offer few benefits and may even harm wildlife. 
In contrast, planting a diverse mix of species that support wildlife, such as wild cherry and 
willow, can enhance floral resources and improve habitat structure. Some national guidelines, 
such as the Tree Species Guide for UK Agroforestry Systems (Forest Research 2024), include 
recommendations for supporting biodiversity. However, these are often underutilised, and 
constrained by limited awareness and management objectives that prioritise carbon storage 
and timber production over ecological outcomes. As Europe accelerates large-scale tree 
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planting and more organisations offer incentives, training, and advice, planting schemes must 
be planned with biodiversity outcomes, including wild pollinators. 

 

HPI 4: Shifts to populist political parties impact biodiversity agenda 

Electoral gains by populist parties across Europe have raised concerns about the weakening 
of environmental and biodiversity protections (Kiecker, 2024), as a result of policy rollbacks in 
several countries. For instance, in Sweden, the governing coalition proposed removing the 
mandatory integrated pest management (IPM) measures required under the Sustainable Use 
of Pesticides Regulation (SUR) of the EU (which has now been withdrawn). Alongside this, 
they have promoted crop-specific pesticide rules which, when combined, could result in no net 
reduction in pesticide use (Pesticide Action Network 2023). In the Netherlands, populist parties 
have delayed nitrogen reduction targets, pushing deadlines back from 2030 to 2035 which 
defies court rulings and undermines established environmental commitments (Rijksoverheid 
2025). 

This trend also threatens pollinator-friendly measures at the EU level. Wider public protests 
that reflect concerns within the agricultural sector (e.g., French farmers protesting against the 
Nature Restoration Regulation) have been seized upon by populist parties to position 
themselves as defenders of rural interests against environmental regulation (Niranjan, 2024). 
With polling showing rising support for these parties, the risk to EU environmental cohesion is 
growing (Wax and Goryashko, 2024). As the political balance shifts, future elections will shape 
the European Commission's policy priorities, defining the future of a green transition in 
agriculture. A continued focus on increasing food production, securing raw materials and 
energy, and expanding industrial and agricultural development could weaken environmental 
protection through increasing habitat destruction in unprotected areas and contradict the 
current provisions of the sustainable use of pesticides directive (SUD) (Tilman et al., 2017). 
The adverse consequences for pollinators across Europe could be both direct and 
widespread. 

 

SPI 1: RNAi-based pesticides: a magic bullet? 

RNA interference (RNAi)-based pesticides are a novel pest management strategy. Their 
sequence-guided mode of action allows highly specific targeting of pest species while leaving 
non-target species, such as pollinators, unaffected (Bachman et al., 2016, 2013; Christiaens 
et al., 2018; Whyard et al., 2009). In 2023, the first commercial RNAi product was released on 
the market in the USA. Although the timeline for release in Europe is unknown, at least one 
firm has publicly stated that it is already conducting open field trials on potato crops in 
European countries (European Parliament, 2023). If RNAi-based pesticides appear on the 
market and are effective, they could be applied across large areas throughout Europe, 
providing a significant opportunity for reducing pesticide use in European agriculture, with 
subsequent benefits to wild pollinators across Europe. 

Initial laboratory studies of RNAi pesticides show high sequence specificity (Castellanos et al. 
2022) and a promising lack of effects on survival and adult emergence in honey bees 
(Bachman et al., 2013). However, several studies, including on honey bees, have reported 
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unintended adverse effects of dietary double stranded RNA (dsRNA) in species that are 
closely and distantly related to the target pest species (Baum et al., 2007; Chen et al., 2015; 
Haller et al., 2019; Pan et al., 2020). It has also been suggested that non-specific dsRNAs 
could affect non-target organisms via processes such as immune stimulation or via the 
saturation of the RNAi machinery (Lundgren and Duan, 2013), although evidence for this is 
lacking. The dsRNA within RNAi pesticides degrades rapidly over time (e.g. in 14–30 hours in 
sandy soil (Dubelman et al., 2014), reducing the scope for negative impacts on non-target 
organisms. However, as a result, RNAi pesticides will likely be formulated with stabilisers 
designed to reduce degradation, some of which themselves pose an already identified threat 
to pollinators (Straw & Brown 2021). Consequently, the risk assessment and management of 
RNAi-based pesticides will determine whether they pose a threat to wild pollinators or provide 
an opportunity for their conservation. 

 

SPI 2: Artificial snow and plant-pollinator interactions 

Temperatures are rising worldwide, and artificial snow is increasingly used to maintain snow 
cover. Within ski resorts, data for 2018 shows that 25-87% of total snow area has some 
artificial snow cover (Statista Research Department 2024). Artificial snow is predominantly 
used in Alpine regions, however, it is also applied in other mountainous areas in Europe as 
well as for cross-country skiing. Though good data are lacking, multiple sources suggest that 
the use of artificial snow will increase. 

Artificial snow possesses different physical and chemical properties compared to natural 
snow, leading to denser and deeper snow cover as well as delayed snow melt (Rixen et al 
2004). Its use can change vegetation composition, favouring nutrient- and moisture-
demanding species (e.g. Rixen et al. 2003), and impact ground-dwelling invertebrates (e.g., 
Kesler et al 2011). To date, no studies have directly examined the impacts of artificial snow 
on pollinators. Research, albeit not on artificial snow, has shown that delayed snow melt does 
alter plant-pollinator interactions (Gillespie & Cooper 2021). In contrast, snow cover and melt 
timing are unlikely to affect hibernation success in bumblebees (Whitehorn et al., 2025). 
Nevertheless, given its effects on plant communities, indirect impacts on pollinator populations 
and plant-pollinator interactions are likely. Artificial snow also contains surfactants and 
bacterial compounds (Dingle, 2018) with potential additional impacts on pollinator health, 
however, this remains unexplored. Nevertheless, the spatial extent of artificial snow’s threat 
is limited in comparison to other issues in this Horizon Scan. 

 

SPI 3: Precision applications: innovative crop protection and fertilising equipment 
enabling significant reduction of pesticide use and related exposure of wild pollinators, 
for both conventional and biopesticides 

Pesticide exposure is a well-known driver of pollinator declines in Europe. Reductions in 
pesticide use have featured in European legislation such as the European Commission's 
Green Deal, which aimed to reduce pesticide use by 50% in European agriculture by 2030 
(European Commission, 2022). One method to reduce pesticide use, without biochemical 
innovations, is to develop more precise and effective application methods (Finger et al., 2019; 
Möhring et al., 2020). Precision application has been described as “right practice at the right 
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location and time, and at the right intensity” (Mulla and Khosla 2016). This application method 
would, in theory, reduce the amount and number of pesticide sprays without compromising 
pest management. Pesticide reduction achieved through directed sprays on weeds, compared 
to broadcast spraying, is significant and can reach 90% with the use of ultra-precision sprayers 
(Ecorobotix, 2025). This could significantly reduce pesticide exposure for pollinators. 
However, the capacity to target within-field low-fertility patches with high-precision fertiliser 
application devices could also result in more homogenous crops that would offer less 
resources to pollinators than they currently do. The consequences of precision agriculture for 
pollinators have not been quantified and require research. Although precision agriculture is 
not a new concept, its adoption and investigation in Europe remain limited by the cost of the 
most recent equipment and the lack of recognition in the regulatory process. One potential 
barrier to its uptake is the challenge of monitoring crops to determine the precise timing and 
location for crop protection measures, a task that can be labour-intensive and requires good 
access to data networks. However, advances in remote sensing and artificial intelligence are 
poised to improve the feasibility of precision applications. As these technologies develop, the 
potential of precision agriculture to reduce pesticide exposure for pollinators may soon be 
realised. 

 

SPI 4: Fumigation/spraying against tiger mosquito (Aedes albopictus) affects wild 
pollinators and their habitats 

With rising temperatures in Europe, the continent is becoming increasingly suitable for 
invasive species such as the Asian tiger mosquito, Aedes albopictus, which is already present 
in 14 countries. Under projected climate change, more areas could develop favourable 
conditions for this species (ECDC 2024). Therefore, the distributional range of tiger 
mosquitoes in Europe is likely to increase. 

While tiger mosquitoes do not pose a direct threat to wild pollinators, they may present an 
indirect threat. Due to their impact on human health as disease vectors, control strategies 
have been and are being implemented to control their populations. These strategies include 
the use of broad-spectrum pesticides. The European Centre for Disease Prevention and 
Control suggests that aerial sprays of insecticide mixtures can be undertaken as exceptional 
measures (e. g., in France in 2005-2006; Gerardin et al. 2008). However, the use of aerial 
sprays or fumigation with broad-spectrum pesticides will also affect non-target organisms, 
including pollinators. Despite these pesticides being regulated, assessments have not been 
conducted for the application of aerial sprays and mixtures of insecticides as used in mosquito 
control. Consequently, mosquito management could lead to widespread exposure to multiple 
insecticides for wild pollinators. The spread of tiger mosquitoes within Europe may also 
indirectly affect the presence of stagnant water, such as ponds and bird baths, which can be 
eliminated due to concerns surrounding mosquitoes. This could impact populations of 
hoverflies that require stagnant water for development. The risk posed by tiger mosquitoes 
may be particularly concentrated in urban areas, which can be important for pollinator 
biodiversity (Baldock et al., 2015; Theodorou et al., 2020). 

 

SPI 5: Post-truth era challenges to pollinator conservation 
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The concept of misinformation and declining trust in science affecting conservation efforts has 
recently gained attention. Coates & Sandroni (2023), for example, highlighted the rise of post-
truth politics as a significant challenge to environmental conservation, noting that 
misinformation can undermine policy implementation. Socio-psychological factors, beyond 
mere knowledge, significantly influence individuals' willingness to engage in pollinator 
conservation actions (Knapp et al 2021, Geppert et al 2024). In a socio-cultural landscape 
dominated by oversimplified narratives, nuanced messages about insect population 
trajectories and management strategies struggle to gain traction. For example, emerging 
positive trends in wild pollinator populations may be twisted into claims that ‘the problem is 
solved.’ 

Post-truth challenges to pollinator conservation operate both top-down (around policy) and 
bottom-up (members of the public and social media). Although science communication has 
become a cornerstone of conservation strategy over the past decades, mitigating the spread 
of post-truth misinformation may exceed the capacity of researchers without changes in 
science education and practice (Erduran 2025), with subsequent negative impacts on wild 
pollinators. 

 

SPI 6: Development of adapted risk assessment toolbox for new crop protection mode 
of actions (e.g., biopesticides) 

Current use of plant protection products in Europe, and globally, is governed by risk 
assessment systems designed around chemical active ingredients. However, as the 
agricultural sector in Europe shifts towards more sustainable practices, crop protection 
products now include a range of biopesticides with new modes of action, from semiochemicals 
to natural substances, microorganisms, peptides, RNAis (see SPI 1 above), or antibodies. The 
introduction of biopesticides has highlighted the limitations of existing risk assessment tools, 
prompting discussions on developing new methodologies. There is consensus in the scientific 
community that the testing approaches developed for chemical substances may not be 
appropriate or effective for the new biopesticides. New crop protection methods often have 
novel or complex modes of action, and we lack the testing protocols needed to understand 
the full range of risks. Further, there is greater uncertainty surrounding the outcomes of novel 
mechanisms in the range of conditions where these pesticides would be used. 

Appropriate assessment and subsequent rollout of new crop protection mechanisms could 
present a significant opportunity to relieve the pressure placed on pollinators by current 
pesticide exposure. Any benefit for pollinators will be dependent on the development of 
appropriate risk assessment tools for new crop protection mechanisms. 
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4. Discussion 
In a dynamic world, new opportunities and threats for wild pollinators are constantly emerging. 
Here we have identified a suite of Horizon Issues that may have both positive and negative 
impacts on wild pollinators in Europe over the next decade (Figure 3). These add to already 
well-established pressures from landscape simplification and habitat loss, pests and 
pathogens, climate change and intensive land management (Potts et al 2016). Importantly, 
and for the first time, actual legislation was identified as the most important opportunity for 
pollinators (HPI 1). While the value of legislation for nature conservation more broadly is well-
known, the Nature Restoration Regulation of the EU is a global first, targeting wild pollinator 
biodiversity at a continental scale. As such, it may act as a model for action in other regions 
of the globe, and provide a step-change in wild pollinator conservation across the world. This 
impact is absolutely reliant on the implementation of this legislation. Consequently, it is 
concerning that our Horizon Scan identified two other issues – populist politics (HPI 4) and 
post-truth discourse (SPI 5) – that could actively mitigate the effective rollout of NRR actions, 
generally and specifically concerning pollinators. It is incumbent upon conservation actors – 
be they scientists, NGOs, industry, or politicians – to develop strategies and mechanisms that 
effectively combat the threats of populism and post-truth discourse to wild pollinator 
conservation. 

A suite of our identified Horizon Issues encompass novel invasive species (HPI 2), novel 
aspects of pesticides (SPI 1, 3, 6), or their interactions (SPI 4). Invasive species are one of 
the greatest threats to biodiversity (Pejchar and Mooney, 2009; IPBES, 2023), but their 
identification as threats to wild pollinators has previously been largely limited to emerging 
parasites and pathogens (Brown et al., 2016). Similarly, pesticides have previously been 
identified as horizon issues with negative impacts on pollinators (Brown et al., 2016), and so 
it is exciting that the three pesticide-related Horizon Issues identified here can actually provide 
opportunities for enhancing wild pollinator health. 

While future Horizon Scans will inevitably identify new and emerging opportunities and threats 
for wild pollinators, we believe that the Horizon Issues identified here provide significant 
opportunities for action and research that will enhance wild pollinators in Europe, and beyond, 
in years to come. 
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Figure 3: A graphical presentation of the top 10 Horizon Issues. 
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