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Summary 

The decline of biodiversity raises concerns about the loss of farmland species in general and 
of ecosystem services crucial for agriculture productivity, such as pest control, soil fertility and 
pollination. The sustainability of farming systems is dependent of these services and thus the 
effect of agricultural practices on farmland biodiversity has to be evaluated with relevant 
indicators. They should reflect the status of farmland biodiversity and inform on its trends, 
acting as guides for a transition to a more sustainable agriculture. 

The European project SHOWCASE aims to deliver tools to facilitate the transition towards 
more biodiversity-friendly farming practices. Its first work package aims to develop a multi-
disciplinary approach - including for example farm production, biodiversity protection and 
social impacts - that will be tested and evaluated in a network of Experimental Biodiversity 
Areas (EBAs). In this context, the present report aims at identifying a set of relevant 
biodiversity and ecosystem service indicators to be measured in the different EBAs. 

Based on previous projects and on an iterative process of bilateral discussions and workshops 
between the EBAs project partners, we propose here a minimum set of core biodiversity 
indicators, which will be measured in all EBA sites based on a standardized measurement 
protocol. We also proposed additional indicators, which may be appropriate for some of the 
EBAs, depending on their farm type and type of intervention. In general, these indicators are 
grouped in four main categories: (i) habitat and species, (ii) ecosystem services, (iii) 
management and (iv) socio-economic indicators. The indicators selected are relevant and 
adapted to the SHOWCASE project’s aims and will be used in subsequent steps, particularly 
in WP3.  

 
List of abbreviations 

EU European Union 

EBA Experimental Biodiversity Area 
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1 Introduction  

This first section provides a brief introduction on the interconnection between farmland 
ecosystems, agricultural practices and biodiversity in Europe. It stresses the need for relevant 
bioindicators to evaluate the impact of the different farming practices and guide the transition 
to more sustainable agriculture. In this context, this report specifically aims at identifying a set 
of relevant biodiversity and ecosystem service indicators to be measured in the framework of 
the European SHOWCASE project. 

1.1 European farmland biodiversity 

Farmland is the most abundant land use in Europe, covering approximately 45% of the total 
land area of the EU-27 (Eurostat, 2020). Over the last decades, the intensification of 
agricultural practices has profoundly modified the functioning of agro-ecosystems. As a result 
of this intensification, 76% of farmland habitats and 70% of their inhabiting species have been 
reported with an unfavourable conservation status (European Environment Agency, 2015). 
The three key biodiversity indicators measuring progress towards Sustainable Development 
Goals 15 (Life on land) for EU-28 are: Surface of terrestrial sites designated under Natura 
2000, Common bird index, and Grassland butterfly index; all of which show “Insufficient 
progress towards the EU target” (Eurostat, 2019).The causes of this steep decline in 
biodiversity are diverse, but the main ones are the simplification and homogenization of the 
landscape, the loss of semi-natural habitats and the increased application of fertilizers and 
pesticides on fields (Geiger et al., 2010; Green et al., 2005; Kleijn et al., 2009; Tscharntke et 
al., 2005).  

The decline of biodiversity raises considerable concerns about the loss of ecosystem services 
essential for agricultural productivity (Cardinale et al., 2012; Hooper et al., 2005). Pollination, 
habitat maintenance, formation of soils, and pest regulation are all reported to be decreasing 
in western and eastern Europe (IPBES, 2018). To ensure the continuity of these services, and 
thus the sustainability of farming systems, a set of relevant indicators of the state of 
biodiversity should be used to measure the effect of the agricultural practices on farmland 
biodiversity, and thus guide the transition to a more sustainable agriculture. 

1.2 Biodiversity indicators 

There are numerous types of farmland biodiversity indicators, and their use depends on the 
scale considered, the specific context and the expected application (Herzog & Franklin, 2016). 
In general, a good indicator should reflect the status of a system and be sensitive enough to 
vary with changes in its exploitation or condition. To be effective in this respect, an indicator 
must commonly satisfy a number of criteria, such as being scientifically supported, easily 
collected on the field, repeatable in time and space, cost effective, ecologically meaningful 
and relevant for stakeholders (Dennis et al., 2012; Herzog et al., 2012). At present, only birds 
and butterflies are monitored at the European scale, both showing significant declines over 
the past decades in farmland (Brlík et al., 2021; Pellissier et al., 2020). However, other taxa 
impacted by farming practices – such as wild bees, spiders and plants – are monitored in 
national or local programmes, which makes comparisons at larger scales difficult.  

   

1.3 SHOWCASE project and deliverable 1.3 

The steep decline in European farmland biodiversity observed in the last decades is 
accompanied by a growing concern about the associated loss of public goods and ecosystem 
services (Cardinale et al., 2012; Hooper et al., 2005). To help developing and promoting more 
sustainable agricultural ecosystems, the European project SHOWCASE aims to deliver tools 
to facilitate the transition towards more biodiversity-friendly farming practices. The first work 



6 | Page  D3: SHOWCASE biodiversity indicators 

 

package of SHOWCASE aims to develop a multi-disciplinary approach (e.g., farm production, 
biodiversity protection, social impacts) that will be tested and evaluated in a network of 
Experimental Biodiversity Areas (EBAs). The EBAs are located in 10 different countries (CH, 
EE, ES, FR, HU, NL, RO, PT, SE, UK) and have been selected based on their 
representativeness of the diversity of European farming systems, as well as on already 
existing local or regional multi-stakeholder structures (see deliverable 1.1 – Network of EBAs 
established across Europe).  

In this context, the present report (deliverable 1.3) aims at identifying a set of relevant 
biodiversity and ecosystem service indicators to be measured in the different EBAs. 

 

2 Selection of a set of biodiversity indicators 

This second section reports the results of the biodiversity indicator selection, which consisted 

of an iterative process of bilateral discussions and workshops between the EBAs project 

partners. We present below the different steps of the selection process and provide a list of a 

core set of bioindicators to be collected in all EBA following standardized measurement 

protocols.  

A literature survey (systematic review) on farmland biodiversity indicators is in progress. The 

review protocol has been published (Séchaud et al, 2022) and the screening of the 23,000 

articles is now ongoing. See Annex 1 for the list of the 22 indicator species groups under 

evaluation. The results are expected for spring 2023. Yet, the SHOWCASE consortium had 

decided to run a first pilot EBA field season already in 2021. Therefore the selection of the 

indicators was done with the participatory approach described in this deliverable. It was 

strongly based on experience from recent EU framework projects, notably on the project  

“Indicators for Biodiversity in Organic and Low Input Farming Systems”, which selected 

farmland biodiversity indicators for Europe, developed methods for their measurement and 

actually evaluated the effectiveness and feasibility of the indicators across a series of 

European case study regions (www.biobio-indicator.org). This allowed to have an indicator set 

ready in time for a first application in 2021. 

 

2.1 Scale of indicators 

As a first step, the scale at which the indicators should be valid had to be defined. This 

depends on the scale at which the interventions will be conducted in the different EBA. 

Interventions could be made at the field, the farm scale or the landscape scales, and indicators 

then need to be able to grasp the effects of the intervention at the relevant scale. During the 

first workshops conducted in WP1 with the different EBA managers it became clear that in all 

EBAs, most interventions will be implemented at the field scale. This clarified and actually 

facilitated the selection of indicators. The farm scale will then become relevant in particular for 

the socio-economic context of the farms that are involved. The landscape scale will be 

addressed partly by investigating the importance of the landscape context on the effectiveness 

of the field-scale interventions. Landscape scale aspects are also addressed in other tasks of 

the SHOWCASE project, which are not directly related to the EBA interventions.  

2.2 Selection process 

A first list of potential biodiversity indicators was obtained by screening the rich body of 
literature and evidence from previous projects and monitoring initiatives on indicators selection 
(e.g. Dennis et al., 2012; Herzog et al., 2012). This literature screening highlighted the need 
for a global synthesis, which led to a literature review project (Séchaud et al., 2022). The 
potential biodiversity indicators list integrates the indicators already monitored in the European 
farmland bird and butterfly schemes, as well as the core indicators under development in the 

http://www.biobio-indicator.org/
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European pollinator monitoring scheme (wild bees, butterflies, and syrphids, except for the 
moths). The links between SHOWCASE biodiversity indicators and these existing European 
ones are further discussed in the section 2.7 “Connections with national and European scale 
indicators”.  

These potential indicators were grouped into four main categories:  

• Habitat and species indicators 

• Ecosystem service indicators 

• Management indicators 

• Socio-economic indicators   
 

The different bioindicators listed were then evaluated and rated by all EBA project partners 
based on their 1) scientific support, 2) relevance at the European scale, 3) ease of data 
collection, 4) price sensitivity, 5) ecological meaning and 6) ease of communication with 
relevant stakeholder groups. See Annex II for details on the evaluation process. This resulted 
in the identification of a set of core indicators, which will be measured in all EBAs following 
common protocols. In complement, a group of optional indicators was also proposed to 
account for the EBA site specificities (i.e., farm type or intervention), and that will be 
implemented by the EBA managers. The sections 2.2 to 2.5 below report and describe the 
selected core and optional indicators.  

During the biodiversity indicator listing and selection steps, and in addition to the six criteria 
aforementioned, we paid particular attention to three additional parameters. First, we 
discussed the potential associations with citizen science approaches and expert evaluations.   
We decided that for the purpose of collecting biodiversity data that is fit for statistical analysis 
that allows to evaluate the effectiveness of the biodiversity interventions, it would be too risky 
to rely on citizen science and expert evaluations as standardization and replicability of the 
methods is much more difficult to achieve. Second, we explored the the opportunities offered 
by remote sensing technologies, especially the use satellite images and of unmanned aerial 
vehicles (UAVs), for example drones. Such technologies have recently emerged as new 
methods to collect information mostly on habitat structure and composition, and less frequently 
on species (mostly in marine environments and/or on large species). While they offer new 
opportunities to acquire fine spatial and temporal resolution data, their use is relatively recent 
and therefore still under development. While the use of UAVs would allow for the acquisition 
of data with high spatial and thematic resolution, again, standardization across EBAs would 
be a major challenge. Therefore we opted for the use of satellite data for the recording of 
landscape characteristics around the EBA fields and control fields. Third, we evaluated the 
relevance of the SHOWCASE indicators for indicators that are currently used national and 
European projects, as well as existing policy reporting frameworks. These synergies are 
presented in the section 2.7 “Connections with national and European scale indicators”. 

Farmers and other stakeholders were not involved directly in the identification and selection 
of biodiversity indicators because the interactions were complicated by the health restrictions 
due to the covid-19 pandemic. We therefore limited the consultation to the EBA project 
partners, who selected the indicators according to their specific local conditions and the needs 
of their respective stakeholders (see selection criteria number 6 “relevance for stakeholders”). 
In addition, the proposed list of indicators was also based on previous projects that had already 
developed their indicators in collaboration with stakeholders (see for example Herzog et al., 
2012). These links between the SHOWCASE indicators and the farmers/stakeholders ensure 
a strong understanding and applicability on the field.  
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2.3 Habitat and species indicators 

A core set of four habitat and species indicators was selected to be measured in all EBAs and 
is described below. Six optional indicators have been added to the list and will be measured 
according to each EBA site location, farm type and scale of interest. Table 1 summarizes the 
four core and five optional habitat and species indicators. 

Habitat type: Habitat is itself an important component of biodiversity (e.g., Bailey et al., 2007) 
and a good indicator of biodiversity at the species level. Habitat mapping is the first step to 
monitor habitat type and diversity. The QuESSA standardized approach will be used to map 
the habitat (Holland et al., 2014), in combination with the use of new monitoring methods 
based on remote sensing (i.e. satellite-based images). 

Vascular plants: They are the primary producers in farmland and are at the basis of the food 
chain, being thus essential to the maintenance and stability of higher trophic levels (Ebeling 
et al., 2018; Nicholls & Altieri, 2013). Vascular plant diversity or richness is particularly 
sensitive to specific field management, but also to the presence of pollinators or seed 
dispersers. Therefore, they are good bioindicators of agricultural management and practices, 
and they are widely studied and well documented (Billeter et al., 2008; Duelli & Obrist, 1998; 
Herzog et al., 2012; Liira et al., 2008).  

Wild bees: This indicator groups essential pollinators of farmland ecosystems. It includes 
many threatened nationally red-listed species and functionally important species and is 
therefore relevant for conservation as well as ecosystem service provision (Klein et al., 2018; 
Rasmont et al., 2017). Their recent decline has attracted public attention and raised 
awareness to the link between biodiversity and ecosystem services (e.g., Sutter et al., 2018). 
The factors behind their decline seem to be multiple and complex (González-Varo et al., 2013; 
Goulson et al., 2015; Potts et al., 2010), but the spread of chemical compounds and the loss 
of plant diversity (and year-long availability) have been shown to be important. Wild bees have 
also been selected because they generally demonstrate consistent relationships with 
environmental drivers (Hendrickx et al., 2007; O. Schweiger et al., 2005), unlike Syrphids for 
example (i.e., some species increase with increasing proportion of arable land; Schweiger et 
al., 2007). Compared to butterflies, wild bees have the advantage of not comprising pest 
species, and also that a sufficient number of species are present in intensively managed 
landscapes to collect robust and reliable data. Therefore, wild bees were preferred over the 
other pollinator groups for their relationship with environmental conditions, their ease of 
identification and collection, as well as their appeal to the public and farmers. 

Spiders: They are a large group of predator species, with several of them preying on 
agricultural pest insects and thus reducing crop damages. Sensitive to farming practices, 
vegetation composition and structure (Diehl et al., 2013; Schmidt et al., 2005; O. Schweiger 
et al., 2005), they are good indicators of management at the plot level. They have been 
preferred over carabid beetles as the latter, despite being easy to catch and identify, are not 
very indicative of land use change (Cole et al., 2005; Hendrickx et al., 2007). Among the orders 
that include significant numbers of species preying on agricultural pests (Hymenoptera, 
Coleoptera, Arachnida and Neuroptera), the spiders are the most numerous in the fields 
(unpublished data collected in a master project). Compared to the Hymenoptera, they present 
the advantage of being easily monitored and identified. In addition, thrips (Neuroptera) have 
the disadvantage of including species that are serious pests, and some of the species are 
difficult to determine, which is not the case for spiders. Therefore, spiders were preferred over 
the other predator groups as they better fit the aim to find indicators that correlate with 
biodiversity interventions that are good for biodiversity and the farmer.  

Finally, the three selected species biodiversity indicators (vascular plants, wild bees and 
spiders) represent three different trophic levels, corresponding to the main ecosystem services 
provided by biodiversity in farmland (pollination and pest control). As they are sensitive to 
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land-use and management changes, they are suitable indicators to monitor the effects of the 
the interventions that will be tested in the different EBAs. In addition, the data collected will be 
reliable as all three groups are quite common in all farming systems (arable, grasslands, 
orchards), except for extremely intensive ones, and can be found in fair numbers in all 
countries hosting EBAs. Their identification is also manageable as EBA countries have access 
to identification guides or experts available to assist with species identification. The 
combination of these different factors led to the selection of this set of core indicators. 

2.4 Ecosystem service and ecosystem service provider indicators 

The agronomic yield was the only ecosystem service indicator selected to be measured in all 
EBAs. The main objective of farmers is to maintain, or even increase, yield and it is thus 
relevant to measure the services provided by biodiversity (e.g., pollination, pest control, 
decomposition) on farm production. The services which underpin production vary widely 
between systems (e.g., arable and grassland) and so no other single ecosystem service was 
relevant to all EBAs. Agronomic yield comprises both, the quantity that is harvested, as well 
as the quality of the product as quality is relevant for the financial return that can be obtained. 
Once the financial return is available, it can be related to other socio-economic indicators of 
the performance of the farm business at the field and farm scale. 

The agronomic yield indicator is accompanied by five optional indicators that will be collected 
depending on the EBA site and farm type. They are summarized in table 2. 

2.5 Management indicators 

Farm management affects biodiversity and the three core management indicators selected 
reflect the intensity of farming practices, with variations in indicator measurement depending 
on the EBA site (e.g., farm type, type of intervention). Additionally, a set of three optional 
management indicators has been defined, their collection depending on the EBA site. The 
different management indicators will then be compared to species indicators and will be 
converted into management costs for economic analysis. Table 3 synthesizes the core and 
optional management indicators, and the three indicators composing the core set are briefly 
described below.  

Field operations: It characterizes the disturbance caused by farming operations on farmland. 
Variations in indicator types and monitoring methods are planned in relation to the type of 
farming and intervention of the different EBA sites (i.e., mowing frequency in grassland, or 
plowing depth in crops).  

Nitrogen input: Nitrogen is one of the key elements favoring biomass production and farmers 
try to raise the level of nutrients in the soil to increase yields. In contrast, plant species diversity 
is higher in low nitrogen environments. The runoff and leaching processes generalize the 
effect on biodiversity of nitrogen application on a parcel to adjacent habitats and ecosystems.  

Pesticide use: Pesticide application is commonly associated with a loss of biodiversity in 
agricultural landscapes. By being relatively non-specific, the application of herbicides, 
insecticides and fungicides has negative effects on numerous species and disrupts the 
ecosystem trophic web at different scales and levels.  

Management indicators, as well as biodiversity indicators, will be measured both, on the field 
that contains an intervention, and on the control field without intervention. 

2.6 Socio-economic indicators 

The socio-economic conditions have a strong impact on the farmers’ motivation and feasibility 
to implement agri-environmental measures. The purpose of the selected socio-economic 
indicators is to understand the context of the farms within the individual EBAs, mostly in 



10 | Page  D3: SHOWCASE biodiversity indicators 

 

relation to the motivation of the farmers, to their economic situation and to the larger policy 
context.  

The selection of core socio-economic indicators has focused on identifying and gathering the 
most important information which is central for the preparation and conduction of the socio-
economic analyses in WP2, and which is moreover realistically and feasibly collectable in all 
EBAs. The common indicators to be collected in all EBAs and presented here will be 
supplemented by specific socio-economic indicators in WP2. This procedure has been 
decided by the task leaders, as specific indicators, which will support specific socio-economic 
analyses in specific WP2 tasks, will need to be specifically integrable for the farms/EBAs 
involved, as well as specifically fit for the research questions of the respective WP2 tasks.  

For the list of selected core indicators the following group of variables has been considered:  

• Indicators related to the farmer (age of the farmer, gender, training/education), 

• Indicators related to the farms (farming type, farm size, type of management, farm 
income, ownership) 

• Indicators related to biodiversity management (biodiversity related practices, 
subsidies/AES, conservation advice received) 

Table 4 synthesizes the core socio-economic indicators.  

2.7 Connections with national and European scale indicators 

The core and optional indicators proposed here meet SHOWCASE objectives while offering 
connections with biodiversity indicators used at national, European and international scales.  

The biodiversity indicators measured in the different European countries are diverse, both in 
terms of types and collection methods, and it is therefore up to the EBAs to adapt to local 
conditions according to their needs. The development of optional indicators also intends to 
offer local adaptation opportunities, and thus to promote synergies between between 
SHOWCASE and national programs. Here we refrain from a detailed listing of national 
biodiversity indicator programs as this information is available to the European Union via the 
EEA. Also, the purpose of the indicators selected for SHOWCASE is the evaluation of the 
biodiversity intervention and – if possible – the detection of causal relationships between the 
interventions and observed effects by means of explanatory variables. This is usually beyond 
the scope of national and international monitoring and indicator systems because the effort for 
doing so can only be afforded by research programs such as SHOWCASE.  

At the European scale, only common birds and grassland butterflies are currently surveyed in 
a common program. Those two indicator groups are highly mobile and therefore they are used 
above all for monitoring and evaluation purposes at landscape scale. In SHOWCASE, the 
selected indicators had to be relevant to the scale of the field (section “2.1 Scale of indicators”), 
which only partially corresponds to these two groups as they also respond to broader scale 
processes (i.e., landscape). However, birds and butterflies are included here as optional 
indicators and can therefore be monitored according to the specific needs of each EBA. 
Biodiversity species indicators such as wild bees, butterflies and syrphids are in line with the 
future “Pollinators” European monitoring. In addition to species indicators, various habitat and 
management indicators are used in Europe by the European Environment Agency (EEA - 
“Biodiversity and Ecosystem indicators”) or the Organization for Economic Co-operation and 
Development (OECD - “Environmental Indicators for Agriculture”). Table 5 summarizes the 
connections between these European and international biodiversity indicators and the ones 
selected for the SHOWCASE EBAs.  
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3 Conclusions 

Here, we identified a minimum set of core biodiversity indicators, which will be measured in all 
EBA sites based on a standardized measurement protocol. We also proposed additional 
indicators, which may be appropriate for parts of the EBAs, depending on their farm type and 
their type of intervention. These indicators are grouped in four main categories: (i) habitat and 
species, (ii) ecosystem services, (iii) management and (iv) socio-economic indicators.  

The approach used to propose and select these indicators, which consisted in using the 
knowledge developed in previous projects and in using a collaborative approach between the 
different actors and managers of EBAs, provided a set of indicators that are relevant and 
adapted to the SHOWCASE project’s aims. The set of indicators proposed herein will be used 
in next steps T1.2 and T1.4.  
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Table 1: Habitat and species indicators. The core indicators (in green) will be measured in 
all EBAs following common protocols, and the optional indicators (in yellow) will be collected 
depending on the EBA site specificities (i.e., farm type or intervention).  

Indicator Type 
Potential 
indicator 
metrics 

Method Comments 
Responsible 

person 

C
o

re
 

Habitat type Habitat 
diversity, target 
habitat, semi-
natural habitat. 

QUESSA 
protocol and 
remote sensing 
(satellite) 

Standardized protocols to 
record the habitat type of the 
focal field and of the 
surrounding landscape. 
Relevant explanatory variables 
for the intervention will be 
computed from habitat map. 

F. Herzog 
D. Rocchini 

Vascular 
plants 

Diversity, 
abundance, 
richness,  
target species, 
flagship 
species. 

Ten times 1x1m 
squares 

Important as they support 
higher trophic levels. Plant 
species diversity and 
abundance (1) of the focal field 
as a whole and (2) as related to 
the intervention depending on 
where in the focal plot the 
intervention takes place. 

D. Kleijn 

Wild bees Same as plants. Transect walks Wild bees are important 
ecosystem service providers 
(pollination). Good biodiversity 
indicators. 

D. Kleijn 
M. Albrecht 

Spiders Same as plants. Suction 
samples 

Spiders are important 
ecosystem service providers. 
As biodiversity indicators, they 
respond to the structure of the 
habitat. 

F. Herzog 
P. Jeanneret 

O
p

ti
o
n

a
l 

Butterflies Same as plants. To be decided 
by each EBA   

Iconic species group of socio-
cultural value, taxonomy well 
established, potential for 
involving citizen scientists. 

EBA site 
managers 

Syrphids Same as plants. To be decided 
by each EBA   

High species diversity, 
providing both pollination and 
predation ecosystem services. 

EBA site 
managers 

Carabid 
beetles 

Same as plants. To be decided 
by each EBA   

Well known species group, 
important ecosystem service 
provider. Good indicator in 
arable systems. 

EBA site 
managers 
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Nesting birds Same as plants. To be decided 
by each EBA   

Landscape scale indicator. If a 
specific EBA intervention aims 
at promoting birds, it may also 
be necessary to monitor them 
at field scale (e.g., number of 
nests of soil breeding birds). 
Also, in some EBA it may be 
interesting to evaluate their role 
as predators of insects. High 
potential for involvement of 
citizen scientists. 

EBA site 
managers 

Bats Same as plants. To be decided 
by each EBA   

Predators of common nocturnal 
insects, sensitive to changes in 
land-use practices.  

EBA site 
managers 

Earthworms Biomass and 
same as plants. 

To be decided 
by each EBA   

The total biomass is of interest 
as it is a proxy for the potential 
service provided. Earthworms 
should only be sampled if the 
EBA intervention is expected to 
affect soil properties. High 
interest from farmers. 

EBA site 
managers 
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Table 2: Ecosystem service and ecosystem service provider indicators. The core 
indicators (in green) will be measured in all EBAs following common protocols, and the 
optional indicators (in yellow) will be collected depending on the EBA site specificities (i.e., 
farm type or intervention).  

Indicator Type 
Potential 
indicator 
metrics 

Method Comments 
Responsible 

person 

C
o

re
 

Agronomic 
yield 

Yield and 
quality.  
 
Crops: Output 
quantities 
(e.g., kg/ha: 
min/max) and 
commercially 
relevant 
qualities (e.g., 
% of protein in 
wheat) 
 
Grass: Yield 
and fodder 
quality 

• farmer 
interviews.  
 
• 4x1m2 in 
cereals but 
adapt to crop 
type (wheat, 
OSR, 
sunflower, 
legumes, 
lupin, alfalfa).  
 
• Grassland: 
mostly 
pastures, no 
meadows yet. 
Fodder quality. 
 
• Orchards 

Yield is the main ecosystem 
service obtained from 
agriculture and the main 
objective of farmers is to 
maintain / increase yield. 
 
In crops, measure also the 
yield quality if it may be 
affected by the intervention. 

V. Bretagnolle 

O
p

ti
o
n

a
l 

Pollination Pollination 
success 

No bagging Only makes sense in insect 
pollinated crops 

M. Albrecht 
D. Kleijn 

Pest control, 
(including 
dis-service 
and dis-
service 
provider) 

Pest pressure, 
damage, crop 
health.  
 
Measure 
predation in 
control and 
treatment 
sites. 
 
Possibly also 
weed 
pressure. 

Depends on 
crop type: 
wheat, OSR, 
sunflower, 
legumes, 
lupin, alfalfa. 

Key ecosystem service for 
EBA that aim at promoting 
natural pest control. 

EBA 
managers 
propose a 
protocol and 
send it to V. 
Bretagnolle 

Decomposi-
tion 

percentage of 
decomposition  

Tea-bag 
experiment or 
standardised 
leaf material in 
cellulose bags 

Soil activity, measurement 
makes sense in EBA where 
agronomic management 
changes are likely to affect soil 
properties. 

V. Bretagnolle 

Shrub 
encroach-
ment 

Shrub cover, 
poisonous 
plants (if 
applicable) 

To be decided 
by each EBA   

In 4 EBA the goal is to reduce 
shrub encroachment on 
grasslands. 

EBA site 
managers 

Other   To be decided 
by each EBA   

Depending on the EBA goal 
and on the intervention, other 
indicators may be needed 

EBA site 
managers 
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Table 3: Management indicators. The core indicators (in green) will be measured in all EBAs 
following common protocols, and the optional indicators (in yellow) will be collected depending 
on the EBA site specificities (i.e., farm type or intervention). 

Indicator Type 
Potential 
indicator 
metrics 

Method Comments 

C
o

re
 

Field 
operations 

Number and type 
of field 
operations 
(including crop 
rotation, not only 
a single year). 
Information on 
EBA crop or 
grassland type 
(e.g., cut date, 
cutting 
machinery or 
ploughing depth). 
To record in 
intervention and 
control fields. 

See Annex III. 
 
Additional specific indicators 
per EBA type and 
intervention. 

Field operations are 
disturbances.  

Nitrogen 
input 

Total amount of 
nitrogen. 
Fertilizer type 
(mineral / 
organic) 

See Annex IV. Nitrogen is a key driver of 
biodiversity. 

Pesticide 
use 

Total number of 
pesticide 
applications 
 
Use of specific 
insecticides/ 
herbicides 
relevant for the 
EBA under 
investigation. 

See Annex V. Pesticides affect biodiversity 
directly. Mostly for arable / 
horticultural EBA, potentially 
herbicide applications also on 
grassland (weed control)  

O
p
ti
o

n
a
l 
(o

b
lig

a
to

ry
 i
n
 g

ra
s
s
la

n
d
 E

B
A

s
) 

Grazing 
density 

Type of livestock 
and livestock unit 
per hectare per 
season.  

Farmer interviews and/or 
farm plans 

Evaluate the grazing pressure 
on the focal field as compared 
to the control field 
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Mowing 
frequency 

Type of 
grassland use 
(only cut, 
cut/grazing, 
timing and no. of 
usages per year 
(1-6, normally, 
while beyond 3 is 
rather intensive) 
 
Type of 
mechanisation, 
e.g., bar mowers 
or rotating 
mowers  

Farmer interviews and/or 
farm plans and/or direct 
measurement of sward 
height and composition 

The intensity of grassland use 
needs to be assessed as it is 
to be expected that biodiversity 
in intensively managed 
grasslands is low. Number and 
frequency of usage in 
combination with fertilisation 
are good indicators for 
intensity. Type of 
mechanisation might have an 
impact on killing of insects 
while mowing. 

Other     Depending on type of EBA and 
on intervention 
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Table 4: Socio-economic indicators. The core indicators (in green) will be measured in all 
EBAs following common protocols, and the optional indicators (in yellow) will be collected 
depending on the EBA site specificities (i.e., farm type or intervention). 

Indicator Type 
Potential 

indicator metrics 
Method Comments 

C
o

re
 

Farmer 

age • Interview withEBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part V   

Farm level 

gender 

education/training 

Farm 

Farm type • Interview with EBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part I, 
Question 1 

Farm level 

Farm size • Interview with EBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part I, 
Question 2 

Farm level 

Ownership 

Type of 
management 

• Interview with EBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part I, 
Question 3 

Farm level 

Farm income 
Non-farm income 

• To be decided by the EBAs 
• Absolute numbers or 
categories 

Farm level 

Biodiversity 
implementation 

Biodiversity 
related practices 
applied 

• Interview with EBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part IIIa, 
Question A (incl. table) 

Farm level 
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Subsidies 
received / 
AES implemented 

• Interview with EBA farms 
• Application of the Protocol: 
“Obtaining general 
information on the farmers” 
of Workpackage 2 // Task 
2.2: Interview Guideline / 
Questionnaire Part IIIa, 
Question B  

Farm level 

Conservation 
advice received 

• Interview with EBA farms 
• Open question on 
conservation advice 
received in the last year 

Farm level 

O
p

ti
o
n

a
l Other     Depending on EBA 

specificities.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



D3: SHOWCASE biodiversity indicators  19 | Page 

 

Table 5: Connections between SHOWCASE, European and international biodiversity 
indicators. We listed the “Biodiversity and Ecosystem indicators” from the European 
Environment Agency (EEA) and the “Environmental Indicators for Agriculture” from the 
Organization for Economic Co-operation and Development (OECD) and related them to the 
set of SHOWCASE biodiversity indicators. 

Source Indicator description SHOWCASE connections 

EEA Abundance and distribution of 
selected species in Europe: common 
birds and grassland butterflies 

Related to "Nesting birds" and "Butterflies" 
optional indicators (Table 1 - Habitat and 
species indicators).  

EEA Pollinator Initiative (not yet 
monitored) 

Related to "Wild bees", "Butterflies" and 
"Syrphids" indicators (Table 1 - Habitat and 
species indicators).  

EEA Conservation status of species under 
the EU Habitats Directive 

Subcategory of the selected species indicators 
(Table 1 - Habitat and species indicators).  

EEA Ecosystem coverage in Europe No connections.  

EEA Conservation status of habitats under 
the EU Habitats Directive 

Subcategory of the selected habitat indicator 
(Table 1 - Habitat and species indicators).  

OECD Agricultural land area Related to the "Habitat type" core indicator 
(Table 1 - Habitat and species indicators). 

OECD Farm bird index Related to "Nesting birds" optional indicator 
(Table 1 - Habitat and species indicators).  

OECD Pesticide sales Related to the "Pesticide use" core indicator 
(Table 3 - Management indicators) 

OECD Nitrogen balance Related to the "Nitrogen input" core indicator 
(Table 3 - Management indicators) 

OECD Phosphorous balance No connections.  

OECD Ammonia emissions Related to "Field operations" core indicator 
(Table 2 - Management indicators) and to 
"Farm" core indicator (Table 4 - Socio-
economic indicators) 

OECD Greenhouse gas emissions Related to "Field operations" core indicator 
(Table 2 - Management indicators) and to 
"Farm" core indicator (Table 4 - Socio-
economic indicators) 

OECD Energy use and biofuel production Related to "Field operations" core indicator 
(Table 2 - Management indicators) and to 
"Farm" core indicator (Table 4 - Socio-
economic indicators) 

OECD Soil erosion No connections.  

OECD Water quality No connections.  

OECD Water resources No connections.  
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5 Annex I: Indicator species groups (ISGs) included in the 
systematic map  

Twenty-two ISGs with related search terms (Séchaud et al. 2022). 

ISG 
Associated terms (not 
exhaustive) 

Search terms (WOS) Search terms (CABI) 

Amphibians 

amphibia, amphibian(s), frog(s), 
toad(s), salamander(s), newt(s), 
anura, anuran(s), caudata, 
urodela 

amphibia* OR frog$ OR 
toad$ OR salamander$ 
OR newt$ OR anura* 
OR caudata OR 
urodela 

amphibia* OR frog OR frogs 
OR toad OR toads OR 
salamander OR 
salamanders OR newt OR 
newts OR anura* OR 
caudata OR urodela 

Annelids 
annelid(s), annelida, 
annelidan(s), earthworm(s), 
oligochaeta, lumbricidae 

oligochaeta OR 
annelid* OR 
lumbricidae OR 
earthworm$ 

oligochaeta OR annelid* OR 
lumbricidae OR earthworm 
OR earthworms 

Ants ant(s), formicidae 
formicidae OR ant OR 
ants 

formicidae OR ant OR ants 

Bees 
apoidae, bee(s), bumblebee(s), 
wild bee(s), pollinator(s) 

apoidea OR bee OR 
bees OR bumblebee$ 

apoidea OR bee OR bees 
OR bumblebee OR 
bumblebees 

Beetles 
(carabids, 
coccinellids, and 
staphylinids) 

coleoptera, coleopteran(s), 
carabid(s), carabidae, carabid 
beetle(s), ground beetle(s), 
coccinellid(s), coccinellidae, 
ladybird beetle(s), staphylinid(s), 
staphylinidae, staphilinid 
beetle(s), rove beetle(s) 

carabid* OR beetle$ 
OR coccinellid* OR 
ladybird* OR 
staphylinid* 

carabid* OR beetle OR 
beetles OR coccinellid* OR 
ladybird* OR staphylinid* 

Birds 
bird(s), aves, avian, 
neognath(s), neognathae 

aves OR neogonath* 
OR bird$ 

aves OR neogonath* OR 
bird OR birds 

Butterflies 

butterfly, butterflies, lepidoptera, 
lepidoteran(s), rhopalocera, 
papilionoidea, 
Hesperiidae/skippers, 
Papilionidae, Pieridae, 
Lycaenidae, Riodinidae, 
Nymphalidae 

butterfl* OR 
lepidoptera* OR 
rhopalocera* OR 
hesperi* OR papilion* 
OR pierid* OR 
lycaenid* OR riodinid* 
OR nymphalid* 

butterfl* OR lepidoptera* OR 
rhopalocera* OR hesperi* 
OR papilion* OR pierid* OR 
lycaenid* OR riodinid* OR 
nymphalid* 

Centipedes 
centipede(s), chilopoda, 
chilopod(s), myriapoda, 
myriapod(s) 

myriapod$ OR 
chilopod$ OR 
centipede$ 

myriapod* OR chilopod* OR 
centipede OR centipedes 

Flora 

flora, floristic, flower(s), weed(s), 
flowering plant(s), 
angiospermae, angiosperm(s), 
botanic(al) 

flora OR floristic OR 
flower* OR weed$ OR 
botanic* 

flora OR floristic OR flower* 
OR weed* OR botanic* 

Lacewings 

chrysopidae, chrysopid(s), 
common lacewing(s), green 
lacewing(s), neuroptera, 
neuropteran(s) 

chrysopid* OR 
lacewing$ 

chrysopid* OR lacewing OR 
lacewings 

Land slugs 
slug(s), land slug(s), 
gastropod(s), gastropoda, 
mollusc(s), mollusk(s) 

gastropod* OR mollus* 
OR slug$ 

gastropod* OR mollus* OR 
slug OR slugs 

Land snails 
snail(s), land snail(s), 
gastropod(s), gastropoda, 
mollusc(s), mollusk(s) 

gastropod* OR mollus* 
OR snail$ 

gastropod* OR mollus* OR 
snail OR snails 
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ISG 
Associated terms (not 
exhaustive) 

Search terms (WOS) Search terms (CABI) 

Mammals 

mammal(s), mammalia, 
mammalian(s), bat(s), 
chrioptera, chiropteran(s), 
rodentia, rodent(s), mouse/mice, 
vole(s), lagomorph(s), 
lagomorpha, hare(s), rabbit(s), 
carnivora, carnivoran(s), fox(es), 
ungulate(s), artiodactyla, 
artiodactyl(s), deer(s), boar(s), 
eulipotyphla, hedgehog(s), 
shrew(s), mole(s) 

mammal* OR 
chiroptera* OR bat$ 
OR rodent$ OR mouse 
OR mice OR vole$ OR 
lagomorph$ OR hare$ 
OR rabbit$ OR 
eulipotyphla* OR 
hedgehog$ OR shrew$ 
OR mole$ OR 
carnivora* OR 
artiodactyl* OR 
ungulate$ 

mammal* OR chiroptera* OR 
bat OR bats OR rodent OR 
rodents OR rodentia OR 
mouse OR mice OR vole OR 
voles OR lagomorph OR 
lagomorphs OR lagormorpha 
OR hare OR hares OR rabbit 
OR rabbits OR eulipotyphla* 
OR hedgehog OR 
hedgehogs OR shrew OR 
shrews OR mole OR moles 
OR carnivora* OR 
artiodactyl* OR ungulate OR 
ungulates 

Millipedes 
millipede(s), diplopoda, 
diplopod(s), myriapoda 
myriapod(s) 

myriapod$ OR 
diplopod$ OR 
millipede$ 

myriapod* OR diplopod* OR 
millipede OR millipedes 

Nematodes 
nematode(s), nematoda, 
worm(s), roundworm(s) 

nematod* OR 
roundworm$ 

nematod* OR roundworm 
OR roundworms 

Orthopterans 

orthoptera, orthopteran(s), 
grasshopper(s), ensifera, 
ensiferan(s), caelifera, 
caeliferan(s), cricket(s) 

orthoptera* OR 
grasshopper$ OR 
cricket$ OR ensifera* 
OR caelifera* 

orthoptera* OR grasshopper 
OR grasshoppers OR cricket 
OR crickets OR ensifera* OR 
caelifera* 

Parasitoid 
wasps 
(ichneumonids 
and braconids) 

ichneumonid(s), ichneumon 
wasp(s), darwin wasp(s), 
ichneumonidae, parasitic 
wasp(s), hymenoptera, 
hymenopteran(s), 
ichneumonoidea, braconid(s), 
braconidae 

ichneumon* OR 
braconid* OR wasp$  

ichneumon* OR braconid* 
OR wasp OR wasps 

Reptiles 
reptile(s), reptilia(n), snake(s), 
lizard(s), squamate(s), squamata 

reptil* OR squamat* 
OR snake$ OR lizard$ 

reptil* OR squamat* OR 
snake OR snakes OR lizard 
OR lizards 

Soil mites 
mite(s), acari, arachnid(s), 
arachnida, acariformes, 
parasitiformes 

arachnid* OR mite$ OR 
acari* 

arachnid* OR mite OR mites 
OR acari* 

Spiders 

spider(s), arachnid(s), 
arachnida, araneae, 
araneomorphae, 
araneomorph(s), labidognatha 

arane* OR arachnid* 
OR spider$ 

arane* OR arachnid* OR 
spider OR spiders 

Springtails collembola, collembolan(s), 
springtail(s), hexapod(s) 

collembola* OR 
springtail* OR 
hexapod* 

collembola* OR springtail* 
OR hexapod* 

Syrphids 
hoverfly, hoverflies, hover flies, 
syrphid flies, syrphid(s), 
syrphoidea, syrphidae, diptera 

syrphid* OR hover$fl* syrphid* OR hover*fl* 
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6 Annex II: Online consultation and species group indicator 
selection table 

We set up an online consultation among the EBA partners to prioritize the biodiversity 
indicators and develop the sets of core and additional species indicators. All EBA managers 
were asked to indicate their favourite species groups (from 1 to 3 in the Table S1 below), 
beside the vascular plants and earthworms, which were both obligatory indicators at this stage 
of the selection. After this indicator ranking process, earthworms were moved to the optional 
category because they could not be measured in all EBAs (sandy soil in HU, only possible for 
intervention 2 in NL, expert need in RO). 

Table S1: Species indicator selection table. Based on the online consultation of the different 
EBA partners, the core species indicators selected are indicated in green and the optional 
ones in yellow. The table reports the preference scores attributed by the EBA partners to the 
different species indicators (O = obligatory; 1 to 3 = favourite groups; X = not favourite but of 
interest).  

 
EE FR HU1 HU2 NL PT ROdce ROstm ES SE CH1 CH2 UK 

Vascular 
plants 

O O O O O O O O O O O O O 

Butterflies 3 X X       1 X 2 2       

Wild bees   2 X X 1     NA 1 3 2 1 2 

Syrphids   X X X 3     NA 3   3 2   

Spiders 2 3 X   2   3 X     1 3 3 

Carabid 
beetles 

2 1 X     X 2 X         1 

Earthworms X X No No No/X X No X X X X X X 

Nesting birds 1 X       X       1       
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7 Annex III: BioBio indicator factsheet - Field Operations (FieldOp) 

This factsheet is part of the Guidelines Biodiversity indicators for European Farming Systems, 
developed in the EU FP7 research project BioBio (Herzog et al., 2012). 
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8 Annex IV: BioBio indicator factsheet – Nitrogen Input (NitroIn) 

This factsheet is part of the Guidelines Biodiversity indicators for European Farming Systems, 
developed in the EU FP7 research project BioBio (Herzog et al., 2012). 
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9 Annex V: BioBio indicator factsheet – Pesticide Use (PestUse) 

This factsheet is part of the Guidelines Biodiversity indicators for European Farming Systems, 
developed in the EU FP7 research project BioBio (Herzog et al., 2012). 
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