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What is Biodiversa+ 
The European Biodiversity Partnership, Biodiversa+, supports excellent research on biodiversity with 
an impact for policy and society. Connecting science, policy and practice for transformative change, 
Biodiversa+ is part of the European Biodiversity Strategy for 2030 that aims to put Europe’s 
biodiversity on a path to recovery by 2030. Co-funded by the European Commission, Biodiversa+ 
gathers partners from research funding, programming and environmental policy actors in European 
and associated countries to work on 5 main objectives: 

1. Plan and support research and innovation on biodiversity through a shared strategy, annual 
joint calls for research projects and capacity building activities 

2. Set up a network of harmonised schemes to improve monitoring of biodiversity and ecosystem 
services across Europe 

3. Contribute to high-end knowledge for deploying Nature-based Solutions and valuation of 
biodiversity in the private sector 

4. Ensure efficient science-based support for policy-making and implementation in Europe 

5. Strengthen the relevance and impact of pan-European research on biodiversity in a global 
context. 

More information at: https://www.biodiversa.eu/ 
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Executive summary 
This report summarises the BioMonWeek 2026 interactive workshop on how to design biodiversity 
monitoring programmes that are representative, scalable and useful for policy across regions and 
countries. The workshop combined expert inputs and live participant polling to identify design trade‑offs 
and practical bottlenecks. Three messages recurred throughout: (i) inference depends on sampling 
design, i.e. good variables and protocols are not enough if the sample is biased or ill‑defined; (ii) Europe’s 
monitoring landscape remains fragmented, with governance fragmentation and lack of harmonised 
standards as major constraints on integration and long‑term sustainability; and (iii) policy usefulness 
requires an explicit pathway to convert observations to indicators that are easily communicated and 
translated into parameters used in policy questions without compromising scientific robustness. 

Participants represented multiple countries and biogeographic regions and brought research, monitoring, 
policy and data management perspectives. Polling outcomes highlighted that limitations in 
representativeness most often stem from data scarcity, uneven spatial coverage, short time series and 
unstable funding. When asked about barriers to coordinated European data sharing, participants ranked 
governance fragmentation and lack of standards higher than technical infrastructure, aligning with 
broader European assessments that identify interoperability, coordination and sustained resourcing as 
core bottlenecks. 

The workshop used concrete examples, from scalable national monitoring programmes in Sweden to 
EU‑scale schemes such as EMBAL to illustrate how stratification, spatial balance, phenology windows, 
and data governance choices shape what a monitoring programme can credibly claim. The report closes 
with design principles and near‑term steps that policy makers and programme leaders can apply when 
building or reforming monitoring systems, including recommendations for harmonisation through 
‘minimum common requirements’ rather than full standardisation. 
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1. Background: European context and monitoring design 
challenges 

Across Europe, biodiversity monitoring is expected to support legally binding targets and policy 
performance monitoring frameworks (e.g., restoration and sectoral policies), while being scientifically 
robust and feasible within constrained budgets at the same time. A central challenge, however, is not 
only what variables are measured or which field protocols are used, but how the monitoring programme 
itself is designed. As emphasised by Ranlund et al. [1], the design of a monitoring system must begin 
with clear questions and objectives, an explicit definition of the target population, an appropriate time 
horizon, and consideration of the main sources of bias and error. In this sense, protocols are necessary 
but not sufficient: programmes may collect the same variables with the same protocol, yet still differ 
fundamentally in what they can represent and what inferences they support, depending on how sites, 
times, and units are selected. Designing for inference and representativeness is therefore a foundational 
requirement, not a later technical adjustment. 

This design challenge is especially important in Europe, where multiple syntheses highlight persistent 
structural barriers: monitoring systems are often fragmented across agencies and projects; coverage is 
uneven across taxa, habitats and regions; and data are frequently difficult to integrate because standards, 
governance arrangements and funding horizons differ among countries [2–5]. A recent European gap 
analysis quantified shortfalls against stakeholder‑prioritised Essential Biodiversity Variables (EBVs), 
finding that roughly one‑fifth of EBVs lacked transnational data integration and that existing initiatives 
often cover fewer than 70% of countries, with remaining deficiencies in sampling and representativeness 
[4-5]. From the perspective of Ranlund et al. [1], these are not only coordination problems but also design 
problems: if the sampling frame, allocation, or inclusion probabilities are unclear or inconsistent, then 
even extensive data collection may fail to support robust inference across regions or over time 

The EBV concept was developed to bridge the gap between raw observations and policy‑relevant 
indicators by defining a set of standardised variables that can be aggregated and scaled across space 
and time [6-7]. In practice, EBVs only become usable if monitoring programmes specify how observations 
are sampled and measured, and if data pipelines make results accessible and interoperable. Here, the 
Biodiversa+ harmonisation guidance by Silva del Pozo et al. [3] provides an important complement to the 
design perspective in Ranlund et al. [1]: harmonisation should not be understood as imposing identical 
protocols everywhere, but rather as agreeing minimum common requirements while allowing flexibility in 
protocols according to context, existing schemes, and available resources. The same guidance also 
recommends a parallel workflow in which both raw data and EBV-level products are maintained, thereby 
preserving analytical flexibility while improving comparability across scales. 

EuropaBON and Biodiversa+ both emphasise that technical harmonisation alone is not sufficient: 
governance, coordination capacity, and sustained funding are prerequisites for long‑term, policy‑fit 
monitoring [2–4]. But these enabling conditions are most effective when tied to an explicit monitoring 
design logic, one that states what the programme is intended to represent, how the sample supports that 
representation, and how observations will be translated into indicators. 

These challenges are particularly noticeable in supporting European legislation explicitly requiring 
representativeness and comparability. For example, the EU’s pollinator monitoring method requires 
monitoring at an adequate number of sites to ensure representativeness across Member State territories 
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[8]. EU‑wide monitoring surveys such as the LUCAS Landscape Features module were developed to 
provide consistent and unbiased estimates that can support the Common Agricultural Policy (CAP) 
impact indicators [9]. In other words, ‘design for inference’ is increasingly becoming a policy requirement, 
not just a scientific ideal. The key issue is therefore not only to harmonise measurements, but to design 
monitoring programmes whose sampling and data workflows make the resulting evidence genuinely 
representative, scalable and policy-useful. 

2. Workshop overview and outcomes 
The workshop ‘How to design monitoring programmes’ was held at BioMonWeek 2026 and combined 
short expert presentations with interactive Mentimeter questions. The aims were to: (i) clarify core design 
principles for representative monitoring; (ii) discuss harmonisation and governance options for 
cross‑border monitoring; (iii) explore how monitoring data can be translated into policy indicators; and (iv) 
how Biodiversa+ can further contribute. Presentations drew on Swedish national monitoring practice 
(National Inventories of Landscapes in Sweden (NILS) and related programmes) [10], on the European 
monitoring of biodiversity in agricultural landscapes (EMBAL survey) [11, 12], and the EU-wide monitoring 
scheme LUCAS and policy indicator examples [9, 13]. 

The workshop was attended by around 30 active participants that represented a broad mix of 
organisations and professional backgrounds, spanning multiple European countries and biogeographic 
regions. Polling indicated a predominance of researchers and monitoring professionals, with smaller 
numbers of policy makers and data managers (Fig. 1 and 2).  

Figure 1. Participant professional backgrounds, multiple choices. Source: BioMonWeek 2026 workshop (Mentimeter) [14]. 
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Figure 2. Biogeographic regions and target organism groups from participants´ work in multiple choice responses. Source: 
BioMonWeek 2026 workshop (Mentimeter) [14]. 

2.1. Designing representative and scalable monitoring 
A central point from the opening presentation was that monitoring design often fails not because 
questions or field protocols are weak, but because the sampling design is under‑specified. Without a 
probability‑based or otherwise defensible sampling framework, it becomes unclear what the data 
represent and whether results can be generalised beyond sampled locations [10]. The presentation 
contrasted probability‑based national designs (e.g., grid‑based, stratified and spatially balanced 
approaches used in Sweden’s National Monitoring of Landscapes in Sweden (NILS)) with self‑selected 
sampling typical of some citizen science programmes, where observer site choice can introduce strong 
biases even when protocols are standardised [10]. A key message was that randomness is essential 
because it gives all locations a known probability of inclusion and reduces bias arising from accessibility-
driven or subjective site selection. However, purely random designs may fail to capture rare habitats or 
species, motivating the use of stratification and disproportionate allocation within probability-based, 
design-based sampling approaches [10]. 

The workshop explored the classic trade‑off between achieving broad representativeness and adequately 
capturing ‘rare phenomena’ (rare habitats, species, or pressures). Stratification and disproportionate 
allocation, i.e. higher sampling intensity in rare landscapes, were discussed as ways to improve inference 
for rare components without abandoning probability principles [10]. Participants’ own experience mirrored 
this tension: responses split between systems that are strongly representative but weak for rare 
phenomena and systems attempting to balance representativeness and targeted coverage (Fig. 3). 
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Figure 3. Participant view of current system balance between representativeness and targeted coverage. Source: 
BioMonWeek 2026 workshop (Mentimeter) [14]. 

2.2. Harmonising monitoring and governing data across borders  
The second theme focused on why it remains difficult to combine monitoring results across countries 
even when many national schemes exist. Both European syntheses and workshop participants identify 
fragmentation as structural: different mandates, reporting cycles, and institutional arrangements create 
misalignment in priorities and methods, while standards and metadata practices differ across 
communities [2–5]. Biodiversa+ newly published Phase III report argues for a multi‑level governance 
approach that links European coordination with national coordination centres and thematic expert 
networks, aiming to connect existing schemes while preserving national specificity [2]. 

Interactive ranking confirmed that practitioners perceive governance and standardisation as the dominant 
barriers to coordinated data sharing (Fig. 4). Participants ranked ‘governance fragmentation’ as the 
largest barrier, followed by ‘lack of standards’ and ‘funding continuity’; technical infrastructure and data 
ownership concerns were placed lower [14]. This closely aligns with recommendations in the Biodiversa+ 
harmonisation guide, which emphasises minimum shared requirements, flexible protocol alignment, and 
parallel workflows that support both raw data sharing and EBV‑level products [3]. 
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Figure 4. Barriers to coordinated European monitoring data sharing (participant ranking). Source: BioMonWeek 2026 
workshop (Mentimeter) [14]. 

2.3. From monitoring outputs to policy‑relevant indicators  
The third theme addressed translation to policy support: How to move from complex, heterogeneous 
monitoring data to indicators that can reliably support decisions, evaluations and legal reporting. The 
EMBAL and JRC inputs emphasised that policy needs include statistical representativeness, 
comparability across time, cost‑effective and robust indicators, and well‑documented data that can stand 
up in a legal context [8-9, 11-12, 13]. The LUCAS Landscape Features module, for example, was 
designed to deliver consistent area estimates of landscape feature types across Europe, supporting a 
specific CAP impact indicator and enabling national and sub‑national reporting [9]. 

Participants ranked ‘scientific robustness’ and ‘sensitivity to change’ above simplicity as the top priorities 
for biodiversity indicators, with comparability across countries also rated highly (Fig. 5). At the same time, 
open responses highlighted the practical difficulty of ‘making complex data simple’ and the risk of losing 
nuance when communicating with non‑scientific audiences. Several participants explicitly framed the key 
challenge as bridging policy needs and scientific rigour, and improving dialogue between communities 
[14].  
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Figure 5. What biodiversity indicators should prioritise most to support policy (participant ranking). Source: BioMonWeek 
2026 workshop (Mentimeter) [14]. 

 

The discussion also stressed that indicators become more actionable when they are explicitly linked to 
pressures and management levers, not only to the state of biodiversity. This is increasingly reflected in 
EU policy design, including pollinator monitoring and restoration planning, where monitoring is intended 
to support assessment of measure effectiveness rather than only describing status [1, 5, 8, 13]. 

2.4. Bottlenecks and needs  
Participant polling and free‑text responses provided a practical snapshot of constraints faced by 
monitoring programmes today. The most frequently reported limitations for drawing representative 
conclusions were insufficient data (including lack of historical data), limited spatial coverage, patchy or 
heterogeneous landscapes, and discontinuity of funding and time series [14]. These align with 
Europe‑wide diagnoses that monitoring is often biased toward a subset of taxa and policy‑mandated 
features, leaving gaps in ecosystems and genetic diversity and limiting continental‑scale inference [4–5]. 

When asked what they would change in their current systems, participants emphasised stable long‑term 
funding, fixed and revisited plot locations, stronger standardisation through training, broader coverage 
(including common species and multiple realms), and earlier planning for data management and analysis 
workflows [14]. Notably, ‘a priori planning of data management, workflows and analysis’ emerged as a 
concrete desired improvement, echoing the workshop’s message that the data pipeline is a prerequisite, 
not an afterthought [3, 10]. 
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3. Discussion and future recommendations 
The workshop outcomes converge with the current European evidence base on several practical issues. 
First, representativeness is a central issue to be clarified in the early stages of planning a monitoring 
scheme, as it determines the sampling frame and allocation rules. As environmental policies become 
increasingly data-driven, with explicit requirements for improved evidence on the status and trends of 
habitats and for harmonised monitoring schemes under the European Commission Nature Restoration 
Regulation (NRR), territorial representativeness implies that sampling should be probability-based or 
otherwise transparent and that uncertainty should be quantifiable [1, 10, 11, 13]. 

Second, Europe’s biggest scaling barriers are institutional: governance fragmentation, inconsistent 
standards, and unstable funding. Participant rankings reflect this clearly (Fig. 4), and the same issues 
are repeatedly emphasised by EuropaBON and Biodiversa+, which both recommend coordination 
functions at European and national levels and to move from short‑term project cycles to sustained support 
for core monitoring infrastructure [2, 4]. 

Third, ‘from data to indicators’ must be designed as an end‑to‑end pipeline. Biodiversa+ guidelines on 
indicator development and harmonisation recommend parallel workflows that maintain raw data while 
also producing harmonised EBV/indicator products [3, 15]. The workshop discussion illustrated that 
indicator development should begin with explicit policy use questions, and then work backwards to 
variables, sampling intensity, timing, and data governance [13]. Participant priorities (robustness and 
sensitivity to change) underline that indicators must remain scientifically defensible even when simplified 
for communication [14]. 

3.1. Recommended future steps 
The following steps summarise actionable directions that emerged from the workshop and align with 
current European guidance. They are written for policy makers and organisations responsible for 
designing or reforming monitoring programmes. 

(1) Establishing or strengthening a coordination function for monitoring design and data governance. 
Biodiversa+ and EuropaBON both stress the value of national coordination centres or well‑resourced 
focal points that can align monitoring priorities, oversee standards, and connect national schemes to 
European networks including scientific networks [2, 4]. 

(2) Adopting ‘minimum common requirements’ for transnational comparability. Rather than forcing full 
standardisation, European guidance recommends agreeing shared baselines for sampling design 
principles, core variables/metadata, quality control, and FAIR data practices, while allowing national 
extensions [2–3]. 

(3) Designing monitoring around an explicit inference statement. For each indicator and reporting need, 
specify the target population, sampling frame, stratification, and what inference is valid. This is essential 
to avoid the common pitfall where data exist but cannot be generalised [1, 10, 11]. 

(4) Building the indicator pathway early. Start with policy questions and required decision formats; define 
indicators and uncertainty reporting; then define variables and sampling. This improves relevance and 
reduces the ‘lost in translation’ problem highlighted by participants [1, 3, 13]. 
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(5) Investing in continuity: stable funding, long‑term plot networks, and capacity. Participant responses 
repeatedly emphasised funding continuity, fixed plot locations, and training for standardised sampling, 
echoing broader European conclusions that long‑term capacity is a limiting factor [2, 4, 14]. 

3.2. Topics suggested for future workshops 
The workshop generated a rich set of ideas for future sessions, reflecting both practical needs and 
broader strategic challenges in biodiversity monitoring. Participants highlighted the importance of 
improving indicator design, strengthening links between modelling and monitoring, and sharing insights 
on cost‑efficient sampling.  

A recurring theme was the need to better connect data with decision‑making both by translating scientific 
results into policy action and at the same time by understanding how European policy can support 
research. Participants also emphasized the human side of monitoring, including people management and 
building participatory processes with stakeholders.  
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Appendix 1: Designing monitoring programmes 

Presentation by Henrik Hedenås, BioMonWeek 2026 workshop “How to 
Design Biodiversity Monitoring Programmes” 
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Appendix 2: European Monitoring of Biodiversity in 
Agricultural Landscapes (EMBAL) 

Presentation by Laura Sutcliffe and Dirk Lindeman, BioMonWeek 2026 
workshop “How to Design Biodiversity Monitoring Programmes” 
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Appendix 3: How can monitoring data be translated into 
formats that effectively support decision‑making and 
policy processes?  

Presentation by Andrea Hagyo, BioMonWeek 2026 workshop “How to 
Design Biodiversity Monitoring Programmes” 
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