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1. Overview of the Event  

1.1. Event Details  

The 2nd EJP SOIL EU Policy Forum was held on Wednesday 8th March 2023 online via Zoom from 09:00 
CET – 12:30 CET. The event was titled “EJP SOIL Scientific Support for the EU Soil Health Law” and 
aimed to present scientific information in support of the policy needs for development of EU Soil 
Health Law based on research findings of the EJP SOIL. This forum promoted discussion on relevant 
issues and was intended to help support policy makers’ understanding of these findings to better 
inform future decision making when deciding upon national positions and feedbacks regarding the EU 
Soil Health Law.  

Name Role in EJP SOIL Presentation Title Time 

David Wall WP8 Leader Welcome Address 9:00 – 9:15 

Antonio Bispo1 

WP6 Soil data & 
reporting 

SIREN, SERENA & 
MINOTAUR Projects 

Soil Health in a 
European Context 

09:15 – 9:35 

Maria Fantappiè 
WP6 Soil data & 

reporting 

Current knowledge on 
approaches to the 
evaluation of soil 

indicators 

9:35 – 9:55 

Fenny van Egmond 
WP6 Soil data & 

mapping 
MentiMeter Exercise 9:55 – 10:25 

David Wall WP8 Leader Session 1 Summary 10:25 – 10:30 

BREAK  

Costanza Calzolari 

SERENA – Soil 
ecosystem services and 
soil threats modelling 

and mapping 

Prioritizing, 
characterising and 

selecting soil health 
indicators at various 

scales based on 
prioritized soil threats 

and ecosystem services 

11:00 – 11:20 

Stefano Mocali 

MINOTAUR- Modelling 
and mapping soil 

biodiversity patterns 
and functions across 

Europe 

Prioritizing and 
selection of soil health 

relevant biological 
indicators 

11:20 – 11:40 

Fenny van Egmond 
WP6 Soil data & 

mapping 
MentiMeter Exercise 11:40 – 12:15 

David Wall WP8 Leader 
Closing remarks & 

satisfaction poll 
12: 15 – 12:30 

Table 1 Agenda of the EJP SOIL 2nd EU Policy Forum 

                                                           
1 Slides were prepared by both A. Bispo & J. Faber. J. Faber could not present due to illness.  
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1.2. Invitations  

An invitation email along with a registration link and a save the date flyer were drafted and circulated 
to each EJP SOIL National Communication Representative asking them to identify one policy 
stakeholder in their country and invite them to attend the 2nd EU Policy Forum. This was to ensure that 
in addition to the EU Policy Stakeholders invited, that national policy stakeholders were also 
considered and engaged with at this event. An email invitation along with the registration link and save 
the date were also sent to a list of EU policy stakeholders. The list of invited EU policy stakeholders is 
available in Annex 3.  
 

 
Figure 1 Save the date invitation to 2nd EU Policy Forum 

 

1.3. Participants 

The event was attended by ca. 100 persons from 64 institutes and 19 EU countries, 73% of these 
attendees classified themselves as interacting and engaging with policy at a national level in their 
respective countries while the other 23% classified themselves as engaging and interacting with policy 
at an European level (Figure 2).   
 
Upon registration, all persons were asked to state the organisation to which they belong as well as if 
they engage with policy at a national or EU level. For those persons that attended the event the 
organizations and countries to which they belong are listed in the tables below based on if they engage 
with policy at an European (Table 2) or national (Table 3) level.  
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Country  Institute 

Belgium European Environmental Bureau 

 Eurometaux 

 European Landowner’s Organisation 

 European Commission 

 European Economic and Social Committee 

 IFOAM Organics Europe 

 Fuels Europe 

 REA 

France European Economic and Social Committee 

 INRAE 

Hungary CEEweb for Biodiversity 

Ireland Department of Environment, Climate and Communications 

Italy University of Napoli 

 CREA 

Netherlands Wageningen University & Research 

 ISRIC 

Poland IUNG 
Table 2 List of Institutes and countries of the attendees who identified as interacting with policy at a European level. 

 
 

Country Institute 

Austria 

Federal Ministry for Agriculture, Forestry, Regions and Water Management 

Federal Ministry for Climate Action,  Environment,  Energy,  Mobility,  Innovation 
and Technology 

Environment Agency 

University of Natural Resources and Life Sciences (BOKU) 

Belgium 

Service public de Wallonie 

Department of Agriculture and Fisheries 

Government of Flanders 

Switzerland 
Agroscope 

Federal Office for Agriculture 

Germany 

Federal Ministry for the Environment 

Federal Environment Agency 

ahu GmbH Water Soil Geomatics 

Estonia 

Ministry of Rural Affairs 

Estonian Environment Agency 

Estonian University of Life Sciences 

Spain National Institute for Agricultural and Food Research and Technology 

Finland 

Ministry of Agriculture and Forestry 

Ministry of the Environment 

Geological Survey of Finland 

Finnish Environment Institute 

France 

INRAE 

Ministry of Agriculture 

Ministry of Ecological Transition 

Directorate General for Research and Innovation 
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Comité Champagne 

French Office for Biodiversity 

Croatia Ministry of Economy and Sustainable Transition 

Ireland Department of Agriculture, Food and the Marine  

Italy 

ISPRA 

 National Research Council 

University of Palermo 

CREA 

Regional Agency for Services to Agriculture and Forestry 

Lithuania 

LAMMC 

Ministry of Environment of the Republic of Lithuania 

Ministry of Agriculture of the Republic of Lithuania 

Luxembourg 
Environment Agency 

Administration of Technical Agricultural Services 

Netherlands Ministry of Infrastructure and Water Management 

Norway NIBIO 

Poland Ministry of Agriculture and rural Development 

Sweden 

SLU 

Swedish Board of Agriculture  

Environmental Protection Agency 

Slovenia 

Ministry of Agriculture, Forestry and Food 

Ministry of Environment and Spatial Planning 

University of Ljubljana 

Table 3 List of institutes and countries of the attendees who identified as interacting with policy at a 
national level. 
 

Of the 842 confirmed unique attendees, 73% 
identified as engaging with policy at a national 
level, while 27% identified as engaging with policy 
at an EU level (Figure 2).  

                                                           
2 Due to technical issues with Zoom, identification of attendees was not functioning ideally and so while there 
were a greater number of attendees present throughout the event this is the number that can be correctly 
identified.  

Figure 2  Percentages of the audience that engages with policy at a 
national or European level (n=84). 
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2. General Summary of Presentations 

The presentations of the event offered a logical flow of supporting scientific information beginning 
with an understanding of soil health within a European context and the proposal of several definitions 
of key concepts (Box 1 below, Section 4.1 Proposed definitions) so as to set the stage for further more 
in depth discussions in subsequent presentations.  

This was followed by a presentation on the various possible approaches to evaluate soil indicators 
and their pros and cons (Section 3.1.2 Current knowledge on approaches to the evaluation of soil 
indicators) which are further summarised below.  
 

Approach Description Pros Cons 

Distribution the actual distribution of measured values of the indicators 
is established and a statistical parameter is selected to set 
the threshold, e.g. the lower quartile of the distribution; 

 ✓ 
 

Fixed Targets a threshold value is defined, based on literature, valid for 
either Europe or per pedoclimatic zone/ district; 

 

 ✓ 
 

Modelling – Natural 
Optimal values 

the threshold is relative to the value of the indicator under 
a land use considered to be favourable, e.g.  80% of the 

value of the indicator under permanent grassland; 
 

 ✓ 
 

Relative changes the increase / decrease of the current value of the 
indicator compared to that of time 0 value is considered, 

e.g. 0.4% increase in SOC content. 
 

 ✓ 

 ✓ 

 ✓ 

 

 
The other two presentations of the day focused on the link between soil threats, ecosystem services 
and relevant biological indicators and how to prioritise and select indicators. Soil threats and 
ecosystem services are inherently linked and can be considered two sides of the same coin. The 
SERENA project has developed key criteria that can be used to select indicators based on the 
prioritization of soil threats and ecosystem services (Table 5 Criteria for indicator selection based on 
findings of the SERENA project).  
 
Standardized, scientifically proven and cost-effective biological indicators are available. The 
MINOTAUR project proposes a standardized 2 tiered system of biological indicators for soil health 
assessment and monitoring (Figure 13 List of biological indicators assigned to tier 1). A holistic-based 
approach that uses multiple biological indicators within the context of available soil physical and 
chemical data in a specific scenario is recommended. 

Soil Health - the current capacity of a soil to function as a vital living system, within natural or 
managed ecosystem boundaries, to sustain plant and animal productivity and health, maintain or 
enhance water and air quality, and to further provide ecosystem services on the long-term 
without (increased) trade-offs between ecosystem services.  
 
Soil Quality - the capability of the soil to potentially provide the desired ecosystem services 
(given soil type, land use and climate) when managed purposefully and sustainably. 
 

(Definitions adapted, from SIREN final report; Faber et. al., 2022) 
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3. Summaries of the Sessions 

3.1. Session One  

3.1.1. Soil Health in a European Context  

Dr. Antonio Bispo, opened with the first presentation titled ‘Soil Health in a European Context’. This 
set the stage for the day’s presentation by introducing some definitions of key terms that had been 
developed by the SIREN and SERENA projects including that of soil health and soil quality.  

Soil health is the current capacity of a soil to function as a vital living system, 
within natural or managed ecosystem boundaries, to sustain plant and animal 

productivity and health, maintain or enhance water and air quality, and to further 
provide ecosystem services on the long-term without (increased) trade-offs 

between ecosystem services. (Adapted, from SIREN final report; Faber et. al., 
2022)  

This sparked a great deal of discussion on the idea of soil health versus soil quality, which occurred in 
both text exchanges in the Zoom chat and in discussion during the plenary session. The point was made 
by Dr. Bispo that soil health refers to the current state of the soil as it provides ecosystem services, 
while soil quality refers to the capability of the soil to deliver these ecosystem services in a sustainable 
way.  
 

 
Figure 3 Slide form the presentation by Faber & Bispo comparing soil health and soil quality. 

He also presented the definitions of other key terms that would be used throughout the presentations 
during the event.   
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Figure 4 Definitions of other key terms developed by the SIREN project. 

 
His presentation also highlighted the current understanding of what indicators are currently used in 
different MS to measure different aspects of soil health / quality and a proposed minimum indicator 
set based on the following criteria: relevance to EU policies, used in more than 50% of MS, used in 
more than 30% of scientific literature, application in current EU projects contributing to soil health 
assessment guidance. It was noted that while EU policies list also other contaminants, soil biodiversity 
and water regulation as key policy indicators, there is generally an omission in the implementation of 
such indicators by MS.  
 

3.1.2. Current knowledge on approaches to the evaluation of 
soil indicators  

Dr. Maria Fantappiè gave the next presentation in session one, in this she presented the different 
approaches to evaluating and stratifying soil indicators based on the proposed approaches of the EEA, 
EUSO and EJP SOIL.  She also provided insight on the potential pros and cons of the various approaches.  
 
These are: 

- Fixed targets: a threshold value is defined, based on literature, valid for either Europe or per 
pedoclimatic zone/ district; 

- Distribution: the actual distribution of measured values of the indicators is established and a 
statistical parameter is selected to set the threshold, e.g. the lower quartile of the distribution; 

- Reference to optimal value: the threshold is relative to the value of the indicator under a land 
use considered to be favourable, e.g.  80% of the value of the indicator under permanent 
grassland; 

- Relative changes: the increase / decrease of the current value of the indicator compared to 
that of time 0 value is considered, e.g. 0.4% increase in SOC content. 

 
 

Value above/below 
which soil health is 
considered to be 
degraded 
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Table 4 List of approaches to evaluating indicators and setting threshold values  and the pros and cons 

3.1.3. MentiMeter Session One Results 

Ms. Fenny van Egmond then led a MentiMeter exercise, in which the audience was engaged to answer 
certain questions about targets and approaches to indicators. The results of these questions are 
presented in Figure 5 to Figure 12 below.  
 
The results of the Mentimeter session showed that the audience little discarded any of the approaches 
to set thresholds but preferred relative changes and comparison to optimal values. There were 
contrasted responses between researchers and policy makers, showing in particular that the 
distribution approach did not seem feasible to policy makers. However, the reasons for this could not 
be explored within the time frame of the workshop. Results also showed that both categories of 
respondents prioritized pedoclimatic zones to set threshold values for indicators, and more generally 
prioritized biophysical zones (pedoclimatic zone, field, landscape) to administrative ones. 
 

 
Figure 5 Audience responses on the feasibility of fixed targets categorized by respondent affiliation 

FIXED TARGETS
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Figure 6 Audience responses on the feasibility of relative to natural targets categorized by respondent affiliation 

 
 

 
Figure 7 Audience responses on the feasibility of relative change targets categorized by respondent affiliation 
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Figure 8 Audience responses on the feasibility of distribution targets categorized by respondent affiliation 

 
Figure 9 Preferred reference system of audience members based on their affiliation to research or policy. 



 

 
Figure 10 Audience responses on the scale at which meaningful thresholds can be set. 



 
Figure 11 Audience responses on the scale at which soil districts should be set. 

 
Figure 12 Audience responses on the need for different monitoring and indicator systems at EU level versus farm level. 
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3.2. Session Two  

3.2.1.1. Prioritizing, characterising and selecting soil health 
indicators at various scales based on prioritised soil 
threats and ecosystem services  

Costanza Calzolari then gave her presentation which explored how soil health indicators could be 
prioritised based on the prioritization of soil threats and ecosystem services. She presented the work 
of the SERENA project which explores soil threats and soil ecosystem services as two sides of the same 
coin which can be bundled together within the framework of soil health. One of the key exercises of 
the project was the prioritization of these soil threats and ecosystem services based on stakeholders 
feedback. As a result, key criteria for selecting different indicators were determined and these criteria 
are outlined in Table 5 below.  
 

Family of 
criteria Characteristics Definition 

Scientific 
soundness 

Fitness-to-
purpose 

Rates the nature of the object targeted by the indicator 
considering that SERENA aims at quantifying soil threats and 
soil-based ecosystem services 

Interpretability Rates how the variable is expressed according to the 
possibility and the ease of spatial and temporal comparison 
and interpretation 

Sensitivity Rates the sensitivity of the indicators to changes in climate, 
soil, use and or management conditions 

Data 
availability 

Measurability Rates the availability of the indicator into formats widely 
used and made available for easy access. When not available, 
it rates the possibility and the ease in measuring the 
indicator. 

Scalability Rates the current applications of the indicator from local to 
European levels and, when applied at the European level, the 
type of spatial and temporal coverage 

Ability to 
convey 

information 

Intuitivity Rates the understandability of the indicator by policy makers 
and non-technical audiences 

Policy 
implementation 

Rates the relevance of the indicator in addressing the key 
environmental issues faced by governments and other 
stakeholders 

Table 5 Criteria for indicator selection based on findings of the SERENA project 
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3.2.2. Prioritizing and selection of soil health relevant 
biological indicators  

The final presentation of the day was made by Dr. Stefano Mocali, who presented the current work 
being done by the MINOTAUR project on biological indicators for monitoring soil biodiversity and 
ecosystem services. Soil organisms play a crucial role in providing soil-based ecosystem services which 
are essential to soil function and thus soil health.  Despite their importance, there have not been many 
biological indicators included in policies at a European level despite a range of biological indicators 
that have been used by various EU research projects. Dr. Mocali highlighted the fact that there are 
standardized, scientifically proven and cost-effective biological indicators available and presented a 2-
tiered approach for application of biological indicators in soil health monitoring. He stressed the need 
to contextualize biological indicators within the context provided by soil chemical and physical data 
and not to rely on any single biological indicator, but to use a minimum set of biological indicators to 
present a more robust picture overall. The minimum set of biological indicators with the highest 
priority is presented in Figure 13 below which lists those indicators assigned to Tier 1 based on 
information available in the literature and the outcomes from previous projects.  
 

 

Figure 13

 

List of biological indicators assigned to tier 1
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3.2.3. MentiMeter Session Two Results 

Fenny van Egmond then led a second MentiMeter exercise, in which the audience was engaged to 
answer certain questions about indicators. The results of these questions are presented in Figure 
14Figure 5 to Figure 21 Figure 19below.  
 
This second Mentimeter session showed that participants were favourable to using soil indicators 
without threshold values being used. This would enable to implement monitoring systems where 
several indicators are being measured, before being able to propose and agree upon threshold values, 
which would facilitate implementation. 
Audience responses regarding dissemination formats was very useful, showing that policy briefs and 
events (either workshops or webinars) are preferred channels for dissemination. This will be integrated 
in EJP SOIL dissemination strategy, with, as next steps related to Soil Health Law elaboration, the 
organisation of a follow up webinar on soil health indicators. 

 
Figure 14 Audience responses on the inclusion of soil indicators that have no target / threshold 

 
 

 
Figure 15 EU level indicators that were missing / not discussed according to those audience members affiliated with policy 
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Figure 16 EU level indicators that were missing / not discussed according to those audience members affiliated with 
research 

 

 
Figure 17 Other aspects to be considered when choosing indicators according to audience members affiliated with policy 

 
Figure 18 Other aspects to be considered when choosing indicators according to audience members affiliated with research 
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Figure 19 Audience responses on the preference for a follow up workshop 

 

 
 



 
Figure 20 Audience responses on the preferred format for receiving follow up information 



 
Figure 21 Audience responses on the preference to receive information by project or topic. 
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4. Key Takeaways 

4.1.  Proposed definitions  

Soil Health - the current capacity of a soil to function as a vital living system, within natural or 
managed ecosystem boundaries, to sustain plant and animal productivity and health, maintain or 
enhance water and air quality, and to further provide ecosystem services on the long-term without 
(increased) trade-offs between ecosystem services.  
 
Soil Quality - the capability of the soil to potentially provide the desired ecosystem services (given 
soil type, land use and climate) when managed purposefully and sustainably. 
 
 
Indicator – a single or a set of variables to represent or infer a specific aspect of soil health 
 
Reference Value – A value for an indicator representing its normal background value for defined 
local circumstances. 
 
 
Target Value – represents the desired status for a particular indicator or set of indicators given 
specific ecological conditions, land use and objectives for use, by authorities and other stakeholders 
 
Threshold - Value above/below which soil health is considered to be degraded 
 
Definitions adapted, from SIREN final report; Faber et. al., 2022 

  



 D8.8 2nd EU Policy Forum 

                       
 

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement N° 862695 25 

4.2. Pros & Cons of different approaches to evaluate indicators  

Approach Distribution Fixed Targets Modelling-
Natural Optimal 
Values 

Relative Changes 

Description The actual 
distribution of 
measured values 
of the indicators 
is established 
and a statistical 
parameter is 
selected to set 
the threshold, 
e.g. the lower 
quartile of the 
distribution 

A threshold value 
is defined, based 
on literature, 
valid for either 
Europe or per 
pedoclimatic 
zone/ district 

The threshold is 
relative to the 
value of the 
indicator under a 
land use 
considered to be 
favourable, e.g.  
80% of the value 
of the indicator 
under permanent 
grassland 

 

The increase / 
decrease of the 
current value of 
the indicator 
compared to that 
of time 0 value is 
considered, e.g. 
0.4% increase in 
SOC content. 
 
 

Pros  Thresholds 
adapted to 
soil districts – 
pedoclimatic 
conditions 

 Simple for 
non-scientists 
as well 

 If the modelling 
is properly 
elaborated it 
could work well 
to fix target 
values. 

 A quick way to 
start 
evaluating 
trends. 
 

 Allows for 
differentiation 
due to diverse 
pedoclimatic 
conditions. 

 
 

 Can be used by 
advisory 
services at 
field scale.   
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Cons  A lot of 
information is 
needed to 
have statistical 
distributions 
and must be 
stratified.  
 

 If the area is 
already 
degraded then 
the 
information is 
biased.  

 Needs 
stratifications: 
the thresholds 
must be 
adapted to 
specific 
pedoclimatic 
conditions.  

 

 A lot of 
information 
needed. 

 Few natural 
lands in 
Europe that 
can be used as 
a reference: 
most forests 
and 
rangelands are 
managed. 
 

 Difficult to 
explain. 

 

 May result in 
problems to 
credit farmers 
that have 
already done 
well.  
 

 The mapping 
for 
aggregation at 
smaller scales 
needs a 
temporal 
analysis.  

 

 

4.3. Prioritizing & Categorizing Indicators  

 Soil threats and ecosystem services are inherently linked and can be considered two sides of 
the same coin.  
 

 The SERENA project has developed key criteria that can be used to select indicators based on 
the prioritization of soil threats and ecosystem services (Table 5 Criteria for indicator 
selection based on findings of the SERENA project).  

 
 

4.4. Available Biological Indicators 

 Standardized, scientifically proven and cost-effective biological indicators are available. 
 

 There is a proposed standardized 2 tiered system of biological indicators for soil health 
assessment and monitoring (Figure 13 List of biological indicators assigned to tier 1). 

 
 

 A holistic-based approach that uses multiple biological indicators within the context of 
available soil physical and chemical data in a specific scenario is recommended. 
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5. Annex 1 - Satisfaction Survey Results 

 
Figure 22 Ratings for the quality of information presented in the event 

 
Figure 23 Ratings for the usefulness of information presented in the event 
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Figure 24 Ratings for meeting expectations of the event 

 

 
Figure 25 Ratings for persons level of engagement at the event 
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Figure 26 Ratings for overall organisation of the event 
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6. Annex 2 – Questions from the Chat  

How comparable are the analytical methods and evaluation values of the SQ indicators proposed by SIREN 

used in the MS? 

 Rather than « soil quality » could we use « soil potential » ? 

 How do the definitions relate to the definitions in the Soil Strategy? 

As a general question, is there an integrated approach to monitor soil health, considering several (if not all) 

the components of soil system? And integrating also social and economic factors, not only physical or 

natural factors… as this is the main challenge for soils in the future, to be able to be sustainably managed! 

(ISPRA) 

What is the timeline for the SERENA project? Will it be in line with the SHL proposal? 

SHL proposal is scheduled to come out before this summer. 

The methodology to measure biological indicators seems to be clear, but are there also site-specific 

reference/target/threshold values for these indicators  available? 

It is crucial that interpretation of indicators allows recommendations to land users, otherwise it's just 

monitoring for monitoring 

Are these conclusions for indicators for agriculture land or also for forest land? Sigbert Huber, Austria: 

Biological indicators are certainly important, but what are the costs for monitoring of Tiers I indicators 

compared to Tier II indicators per plot/site? 

What kind of recommendations for land managers can be associated to Tier I and II indicators? Is it foreseen 

to have such recommendations in the project final report? 

it is important to know which part of the indicator is under the control of the land manager and which part 

is out of control (eg: climate change), such that the risk to miss the target is proportionate. Two issues are 

important: monitoring (even if some indicators have not yet some thresholds) and action (for the indicators 

having clear thresholds) 
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7. Annex 3 - Power Point Presentations 

7.1.  Soil Health in a European Context  
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7.2. Current knowledge on the approaches to the evaluation of soil indicators  
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7.3. Prioritizing, characterising and selecting soil health indicators at various 
scales based on prioritized soil threats and ecosystem services  
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7.4. Prioritising and selection of soil health relevant biological indicators 
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