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Annex 1: Presentations at the Symposium 

Presentations held by the members of the consortium at the symposium ”Evaluation of toxicological 

and ecological effect models for risk assessment of plant protection products”, organized by UFZ and 

UBA in Berlin, 19th and 20th of September 2019, as part of the UFO Plan project  3715 67 408 0. 
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Annex 2: Minutes from the Symposium  

Minutes from the symposium ”Evaluation of toxicological and ecological effect models for risk assess-

ment of plant protection products”, organized by UFZ and UBA in Berlin, 19th and 20th of September 

2019, as part of the UFO Plan project  3715 67 408 0. 

Context and Objectives of the Symposium 

This symposium was organized by the Helmholtz Centre for Environmental Research (Helmholtz 

Zentrum für Umweltforschung UFZ, Germany) and the Federal Environmental Agency, Germany 

(Umweltbundesamt UBA). 

The intention of this symposium was to disseminate the main outcomes of the UBA research project 

UFOPLAN 3715674080. This 3-years project (started in 2016) aimed at reviewing critically existing 

mechanistic and ecological models potentially suitable for the refined risk assessment of PPP. 

During the symposium, the evaluation of toxicological and ecological effect models for risk assessment 

was presented and discussed from a scientific and a regulatory point of views. They were based on 

case studies delivered as part of dossiers to the UBA. 

The symposium also aimed at providing a platform for risk assessors, representatives from academy 

and industry / consultants as well as from the EFSA to discuss further potential developments neces-

sary for a future successful implementation of ecological models in risk assessment. 

The symposium took place in Berlin in September 2019 with 35 participants, divided as follows: 20 

participants from regulatory authorities of 11 Member States, 3 participants from academia and 12 

participants from industry/ consultant as well as 1 representant from EFSA. In addition, 4 members of 

the consortium participated. The Organising Committee included the members of the consortium and 

risk assessors from the department of Plant Protection Products in UBA. 

The Minutes of this symposium are presented below. Please note that most inputs received from the 

participants during the commenting round of the draft Minutes were implemented in the Minutes ei-

ther to alter the text or as “post-symposium note” within the corresponding sections. 
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1 Session on Individual Level Models 

The discussions were based on case studies presented by Dr. Tjalling Jager (see Annex 1). 

1.1 TK-TD Modelling, GUTS  

Applying the modelling cycle 

The Sci. Op. on Good Modelling Practice (GMP) (EFSA, 2014) says that Model development should fol-

low the modelling cycle with all steps mentioned there (see GMP, section, p13). 

However, the presenter stated that there is no need to start the whole “modelling cycle” from scratch 

for each new GUTS question. He suggested that a simplified version of the modelling cycle might be in 

some cases more appropriate because not each step can be applied to each model. E.g., uncertainty 

analyses are not applicable to the GUTS approach per se (basically because no parameter values have 

been built in but must be fitted to the data). Therefore, uncertainty analysis makes only sense for a 

specific model application of GUTS. 

Some participants proposed that while evaluating a model, concepts (i.e. entities, algorithms, equa-

tions and the links between them) should be separated from software implementations and model ap-

plications (because e. g. for the concept of GUTS different implementations are available). 

In general, the model development according to the modelling cycle should be performed based on one 

example independent from its application for a specific chemical-species combination, whereas fur-

ther applications of the model might use a simplified modelling cycle. This means that for the GUTS 

model, each application (i.e. specific chemical-species combination or even a specific data set) can 

have a simplified evaluation, in addition to the general evaluation of the model. In principle, the major-

ity of the participants agreed. 

It was further pointed out that this approach has been followed for GUTS presented in the Sci. Op. on 

TKTD Modelling (EFSA PPR 2018). 

As a summary, it can be stated that a simplified version of the modelling cycle might be in some cases 

sufficient, e.g.: 

► when not every step of the modelling cycle is applicable (e.g. uncertainty analysis not applicable 

for GUTS in general but only for a specific application). 

► when the whole modelling cycle was already run during the model development. E.g., if a concep-

tual model and its implementation were assessed and considered as satisfactory according to the 

modelling cycle, it is then not necessary to re-assess it for every application, i.e. only the regulatory 

model including the environmental scenario (i.e. the exposure scenario for GUTS) and parameteri-

zation will need to be assessed in the context of the new application. 

Potential of models to identify risks 

The potential of models to identify more risks than risk assessment based on experimental work was 

discussed. The presenter pointed out that in principle models could in some cases identify more risks 

than in the experiment. For instance, with the GUTS model it is possible to virtually prolong the dura-

tion of an acute fish test to more than 4 days (i.e. extrapolate to effects for longer exposure durations). 

Thus, e.g. in case of an active substance (a.s.) with an irreversible mode of action (MoA), the prediction 

of an LC50 with GUTS might be more accurate than the one calculated with a classical dose-response 

analysis (e.g. Probit regression), as the data for all observation points are used in the model fit. Fur-

thermore, the model fit can indicate whether the LC50 is expected to decrease further after the test du-

ration (see slide 4).  
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It was pointed out that such effects are usually covered by the tests additionally performed for the 

chronic RA. The presenter disagreed that these effects might be covered, because experimental condi-

tions for acute and chronic tests can differ; e.g. in comparison to the conditions in acute tests, in 

chronic fish tests small fishes are properly fed and are growing. Therefore, the growth might dominate 

the kinetics and might also lower the internal concentration because of dilution. As a result, the effects 

might not be triggered.  

In this context, a participant questioned the relevance of modelling an acute LC50 for more than 100 

days (see slide 27). Indeed, the duration of the lab tests is very important to detect effects which need 

some time to become visible; the quality of the GUTS parameters strongly depends on the duration and 

on the amplitude of the effects used for parameterization (e.g. 5 or 50 %). It was agreed that the con-

ventional (current) acute RA is usually based on test durations of e.g. 4 days for fish, but in some cases, 

it might be appropriate to check the mortality for longer time scale. 

To conclude, participants agreed that using GUTS is not a matter of acute or chronic RA, but rather a 

matter of how to consider lethal effects (i.e. having the possibility to consider lethal effects on different 

time scales than experimentally available). 

Comparison of GUTS and classical dose-response  

It was discussed if GUTS is a better predictor than a “classically” derived ECx/LCx and if it improves 

the Tier 1 RA? 

Some participants raised the issue on how to be sure that the GUTS model will deliver better predic-

tions than the classical dose-response analysis used in standard tests since in case the decision would 

rely on GUTS, then risk assessors want to be sure that the correct decision is taken. 

The presenter answered that GUTS might lead to a higher accuracy in the prediction of the LC50 be-

cause the model (i) makes use of a well-established theory on the mechanisms in TKTD instead of be-

ing purely descriptive, (ii) can integrate all information available from an acute standard test (see 

point below) and (iii) can be prolonged to simulate an extended test duration (see point above). 

This was acknowledged. Also, it was added that confidence intervals in GUTS generally correspond to 

those of classical approaches for the LC50, but are much smaller for the LC10. 

Use of GUTS models in current scheme 

GUTS models can be used in different ways in risk assessment.  

Use as Tier 2C approach: They are frequently submitted as Tier 2C refined assessment during product 

authorization for assessing effects of refined exposure profiles, but it was raised by some participants 

that the protectiveness of the Tier 2C approach is questionable. However, this issue applies both to 

modelling-based as well as experiment-based studies in the Tier 2C approach (see section 4.5 in EFSA 

Supporting publication 2019:EN-1673). 

Calibration of the current RA scheme: It was acknowledged that the validation of models is clearly a dif-

ferent issue and should be differentiated from the validation of the RA scheme. However, it was also 

stressed that the current RA scheme is not validated with field data (only restricted validation for 

some aquatic cases with surrogate field data, i.e. mesocosm data); therefore, any type of refinement 

could lack of protectiveness. For the refinement using the Tier 2C approach (modelled-based or exper-

imental-based), this adds to the critical points mentioned above. 

The potential use of GUTS as module for individual-level effects in population models was discussed 

later (see below). 



UBA Texte Crit. Eval. of Ecol. Mod. for the Risk Ass. of PPP - Annexes  Annex 2 – Session on Individual-Level Models 

71 

 

Cost/benefits, expert judgement and training 

Some participants (regulators) raised the issue on the cost/benefits of using such a model. It was ex-

plained that usually a “single” risk assessor has to evaluate a whole dossier within a defined time-scale 

(i.e. risk assessment for all groups of organisms at all tiers including refinements; in some Member 

States (MS) the assessor has even to evaluate the fate part). Therefore, the issue of cost/benefits is of 

utmost importance. 

Some risk assessors were interested in knowing “what kind and how much training for assessing mod-

els would be then necessary?” 

Modelers answered that the effort and resources to be invested depend on how the model will be used 

and on the process in focus, e.g.: 

Evaluating the calibration or the validation of a GUTS model for a new species or a new a.s. requires 

some effort. However, a validation might not be needed for cases where only some types of extrapola-

tions are done, e.g. using the model to predict effects after longer durations than those used in Tier 1 

tests or for substances having irreversible MoA.  

It was also raised that fitting the model should not be a problem, but e.g. how to interpret the fit needs 

some expertise.  

One participant (modeller) raised the issue that using different software packages without guidance 

requires more expert judgment; this is critical when focusing e.g. on LC10 or LC50 values.  

Linking exposure to effects 

GUTS models enable to link exposure to effects on survival. Aspects of the discussion are summarized 

below: 

Better use of the data  

Some risk assessors asked how can inputs with low resolution (LC50 and PEC) result in high resolution 

in the model. It was answered that GUTS is making a better use of the data than the classical calcula-

tion of the LC50 because it considers all information (raw data) on exposure and effects recorded for 

every time point. In GUTS the effects due to exposure are estimated in a better way since variations in 

magnitude and duration of exposure (e. g. data from different observation times after the beginning of 

a test) can be used as input in a single model.  

Thus, to conclude an appropriately calibrated and validated model that predicts effects over time (ex-

trapolation for longer periods than tested experimentally) can be more accurate than the current 

method deriving an endpoint only for one specific exposure duration. 

Allow for simulating other exposure conditions 

The participants were of the opinion that, once the model is calibrated and validated with appropriate 

lab data, it can then be used to simulate more exposure scenarios than what is experimentally possible. 

This is actually the position of the EFSA Sc Opinion. 

Tier 2C experiments usually test only one exposure pattern, e.g. one or few peaks during a standard 

test duration (acute or chronic). However, FOCUS exposure profiles last longer or might have a differ-

ent exposure pattern than the one tested in the refined exposure test. Thus, a fit-for-purpose GUTS 

model (i.e. properly calibrated and validated) can help to extrapolate results of such a study to other 

FOCUS profile situations. 
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Better understanding of the underlying mechanisms 

Standard Tier 1 tests are designed to be conducted under standard/constant exposure; the GUTS mod-

els (once appropriately calibrated and validated) will allow to simulate different (non-constant) expo-

sure conditions (see point above). Thus, some participants were of the opinion that by varying the ex-

posure regime, GUTS might help to better understand the mechanisms underlying the effects. E.g., it 

might be studied whether effects are triggered by a short exposure such as a peak concentration, or 

rather by a longer exposure duration such as a time weighted average concentration). In a context 

based on models, it was also noted that a strict separation between acute and chronic is not meaning-

ful anymore, instead the separation should clearly be between lethal and sublethal effects.  

Needs for GUTS validation 

One participant raised that the EFSA Sci. Op. on TKTD modelling describes how the validation has to be 

performed in case a GUTS model should be used for Tier 2C. However, in this document the criteria for 

validation of vertebrate models are less strictly defined, since generally vertebrate testing should be 

reduced.  

EFSA observes a trend in increased submission of refined exposure tests (Tier 2C) at the EU level (Peer 

Review), especially for fish. It was suggested that the possibility of using these tests for validation of 

the GUTS model should be further explored.  

1.2 TK-TD Modelling, DEBtox  

What is a DEBtox model, when using DEBtox? 

In a first part, it was explained that DEBtox is a special model that belongs to the “DEB-Model Family”, 

which regroups any kind of models based on the energy budget theory. The energy budget theory as-

sumes that there is a trade-off at the individual level between growth, development and reproduction. 

A DEBtox model is then a special case of a DEB model applied to toxicant stress. These models are thus 

one possible approach for addressing sub-lethal effects for individuals. 

In a second part, a case study was presented. However, this case study does not represent a classical 

application of DEBtox but may rather be considered as a “standard DEB” model applied to an ELS 

(early life stage) toxicity study. This was discussed and agreed after a participant involved in the de-

velopment of the model for this case study clarified the aim: The use of this model was to explain why 

no effects were observed at the highest concentration tested in the refined exposure ELS, although 

such a concentration would have trigged mortality in a Tier 1 test (in a test performed under constant/ 

standard exposure conditions, i.e. with concentrations maintained for the entire duration of the test). 

A risk assessor raised the point that the focus should be on “effects” rather than on “no effects”.  

This was acknowledged by the presenter, but he mentioned that cases are mostly available either for 

experiments performed at concentrations that do not trigger effects or for experiments that are too 

short to demonstrate effects. 

Tests with “no effects” are an issue when (i) a No-Effect-Threshold has to be defined, and (ii) used to 

validate a model. Clear effects are needed to adequately parameterize models; indeed, tests focusing 

on NOEC often show no or too small effects. 

To gain confidence in a model, it might be useful to demonstrate that a model is able to predict effects 

for conditions where effects are expected, although the focus of the RA is generally on ‘no (unaccepta-

ble) effect’. This could be considered as part of the model testing. 
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The database Add-my-Pet (AmP) 

Post-Symposium Note 

Both the DEBtool and AmPtool are freely available and open source (https://github.com/add-my-
pet). These programs are used for preparing the AmP entries and performing comparisons and statis-
tics on the AmP database. In addition, all AmP entry code is fully available together with the data 
used to perform the calibration, the reference to these data, and any point of discussion that the au-
thors might have had:  https://www.bio.vu.nl/thb/deb/deblab/add_my_pet/ 

In the case study, for the parameters related to the rainbow trout, the authors used information from 

the AmP portal. The pros and cons of this approach were discussed.  

As an advantage, it was stressed that using entries from the AmP portal might be useful especially 

when a “full DEBtox model” is used because in that case the model requires more data than typically 

derived from toxicity tests. 

On the other hand, it was stressed there is no real “quality control” on the single entries of the data-

base. Indeed, even if a kind of quality control exists, a single entry relies more on expert judgement 
(see: http://www.debtheory.org/wiki/index.php?title=Completeness). Using this database can be linked 

to some uncertainties. Thus, a more rigid peer review may be necessary if the database was to be used 

as a standard source of information for ERA applications. 

 Another issue with using AmP is that adjustments between the parameters and the measurements in 

the lab tests might be needed to match the situation in the test. This was illustrated in the case study 

presented (food level tuned to match final body size in the test). In principle, such adjustments might 

be acceptable, if supported by data. 

How to improve DEBtox models 

It was acknowledged that appropriate data are needed to get a good model. In that context, a partici-

pant asked about recommendations or suggestions for better data generation. How can experimental 

testing be improved to get better data for model development? 

It was proposed that more intermediate measurements would be needed (i.e. not only at the end of the 

test) and ideally all relevant parameters should be measured. This is especially true for the fish, for 

which modelers seem to agree that there is a deficit of knowledge about the processes involved for the 

early life stages (ELS), i.e. what is happening in the eggs, what are the toxicokinetics of this early stage 

etc. For daphnids, the data availability seems to be better. 

Similar statements regarding the improvement of data recording during the test to increase the pre-

dictive power of models also apply for GUTS. 

Decision making  

The questions raised were if DEBTox is a better predictor than the current approach in ERA and if it 

improves the RA. 

A participant (risk assessor) raised the issue on cost/benefits of using models in the RA: With their 

limited resources, risk assessors want to achieve the best results for the environment. So it was ques-

tioned if they can reach that with models, i.e. if they could make completely different decisions or if 

they dissipate their resources. 

The main issue is whether risk assessment can lead to better regulatory decisions (i.e. with less uncer-

tainties) when using new tools in risk assessment, compared to the current approaches i.e. if the mod-

els are improving the performance of the RA? 

https://github.com/add-my-pet
https://github.com/add-my-pet
https://www.bio.vu.nl/thb/deb/deblab/add_my_pet/
http://www.debtheory.org/wiki/index.php?title=Completeness
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Post-Symposium Note 

The role of risk assessors is to provide the most accurate description of the risk as possible, so that 
the risk manager can take decision in order to find the optimal balance between food production and 
environmental protection. If it can be proven that new tools can better describe the risk (with less un-
certainties), then risk assessors shall use them. DEBtox, like GUTS, can enable extrapolations to non-
tested situations and to make use of more data available from tests, as compared to point estimates 
such as the classical ECx approach. 

Potential applications 

In principle, and in-line with the EFSA Sci. Op. on TKTD Modelling (EFSA PPR 2018), the potential of 

the DEBtox models to assess sub-lethal effects was acknowledged. 

A risk assessor raised the possibility of using DEBtox models to better understand the underlying 

mechanisms observed for some endpoints and/or to answer regulatory questions that cannot be 

solved currently. This was illustrated with an example on earthworms, for which an increase in body 

weight (bw) is sometimes observed in toxicological tests for some substances. Currently such effects 

are not always considered relevant to set the endpoint. However, according to the DEB theory changes 

in bw indicate changes in the energy budget of the animal with potential effects on some other traits. 

 

The presenter answered that in principle this may be possible, but it depends on whether we find a 

model that makes certain regulatory questions easier to answer. Modelers agreed that e.g. this issue 

on bw gain in earthworms might fit to the purpose of DEBtox models. However, they stressed the diffi-

culty of handling data with soil organisms especially due to (i) their different routes of exposures (con-

tact and oral) and (ii) the complex behaviour of the a.s. and the organisms in the soil profile. 

To conclude the session, the same participant stressed that currently we have to evaluate what is de-

livered in dossiers and suggested that we change that, i.e. the use of models should be more driven by 

the questions we have and should thus be more oriented / guided by risk assessors. Please note that 

this applies to all kind of models and not only to DEBtox. 

Post-Symposium Note 

A difference between GUTS and DEB with respect to data / parameters needed is that DEB models 
need several data just to describe the control organisms; this is not the case in GUTS for which just 
background mortality is needed. 

The issue on more collaborations between risk assessors and modelers in the development of models 
was generally acknowledged by all stakeholders (at the symposium and during the commenting 
phase of the minutes). 

There might be some other potential applications for DEBtox models, however they are not yet ex-

plored or submitted. 
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2 Session on Population-Level Models 

The discussions were based on case studies. 

2.1. General introduction 

An introduction on Individual Based Modelling was presented by Dr Stephanie Kramer-Schadt. 

2.2. The IBM Chaoborus Population Model 

The Chaoborus IBM was presented as an example of population model by Jeremias Becker (see Annex 

1). 

General issues on this case study 

The Chaoborus model was illustrated by a case study on beta-cyfluthrin. This case study was recently 

submitted in Germany in the frame of the renewal of the active substance for which DE was RMS at the 

EU level. 

The aim of the model was to show the ability of the population to recover at the threshold concentra-

tion (ETO), used for RA. Moreover, the model can be used to explore the interplay of dynamic expo-

sure, effect modelling and population modelling which allows a different, dynamic view, as these influ-

ence the intensity and duration of the effects. 

The model developers of the Chaoborus model pointed out the existence of another application of the 

same basic / ecological model (submitted for the active substance alpha-Cypermethrin, RMS Belgium) 

which was already reviewed at the EU level and of better quality since validated with three independ-

ent datasets from mesocosm studies. They were of the opinion that i) the model itself should not be 

judged based on a model application with a relatively small data basis, ii) evaluation of the model and 

its application should be clearly separated, and iii) if a model cannot be applied to a specific case, this 

does not necessarily mean that the model per se is bad. However, the approach foreseen in Appendix B 

of the EFSA Sci. Op. on GMP (2014) “Summary checklist for model evaluation by the risk assessor” is 

about the evaluation of the formal (basic / physiological) model as well as its suitability for regulatory 

purposes (with the latter corresponding to the model application). 

The consortium1 and the UBA answered that there was no selection of “good” or “bad” applications / 

case studies in the context of this project. The only limiting criteria was that DE was rapporteur mem-

ber state (RMS) in case of EU-active substance evaluation or zonal rapporteur member state (zRMS) in 

case of PPP authorization, in order to guarantee full access to the original data. Moreover, it can be as-

sumed that if a model is submitted to the authorities, then it is considered suitable (i.e. fit for purpose) 

by the applicant. The case studies evaluated in the current project only reflect the types of models sub-

mitted.  

Complexity of models. What do risk assessors require? 

It was acknowledged that the evaluation of models might be difficult for non-modelers. 

Then, the discussion was about the degree of complexity needed in a model. 

Some participants were of the opinion that “simple” models with more conservative scenarios might 

be more appropriate, whereas other participants were of the opinion that models need to be realistic.  

 

1 The term “consortium” in this document only refers to the project group and not to the participants of the symposium. 
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A model needs to include the relevant processes for delivering suitable output that addresses the spe-

cific risk assessment question of the model application; thus, they do not necessarily have to be very 

complex but oversimplification should be avoided. 

The consortium pointed out that the risk assessment needs “balanced models”. This means that at 

least the most relevant factors must be included. For instance, if the species interaction is relevant for 

describing the environmental risk, then it needs to be integrated independently of the degree of com-

plexity required.  

Post-Symposium Note 

Some participants commented that if the model is parameterized with mesocosm data, then parame-
ters such as growth rates are already implicitly including effects of interactions (intra and interspe-
cific), and thus effects of community would not need to be explicitly implemented. We generally 
agree. However, we are of the opinion that i) this is insufficient since the potential effects of stress 
due to species interactions is modified under exposure conditions; therefore, as long as the model is 
only tested against control mesocosm, this would remain insufficient, and ii) the environmental con-
ditions in such field or mesocosm studies need to be representative for the conditions that the simu-
lated population will experience in the field. The development of individuals in the Chaoborus IBM 
has been parameterized mainly with data from laboratory studies and with data from highly artificial 
microcosms (covered by nets, protected against predatory or competing species) which we do not 
consider representative for the influence of a real community in the field. 

Level of conservatism and environmental scenarios 

A modeler suggested that assessing if a model is conservative enough depends on the way the model is 

used, especially which environmental scenarios were run with that model. 

Post-Symposium Note 

“environmental scenarios” refer to “a combination of abiotic, biotic and agronomic parameters to 
provide a realistic worst-case situation”, as defined in the EFSA Sci. Op. on GMP (2014). 

There was a common agreement that environmental scenarios are of main importance because they 

are directly related to the outputs of the models. Further, some modelers were of the opinion that 

there is a need to agree on some standard environmental scenarios (e.g. appropriate food level, tem-

perature, landscape structure, competition...). Indeed, using a different environmental scenario might 

change the outcome of the model and require a new evaluation. 

Thus, instead of being concerned whether a model is conservative enough, some participants pro-

posed to rather use the model to rank various situations in terms of risk and margins of safety. For in-

stance, with regard to the GAP, simulation studies models may investigate how much an application 

rate could be increased until the models show an effect? This would be similar to the approach pro-

posed for GUTS in the EFSA opinion on TKTD (e.g. LPx/EPX). 

Post-Symposium Note 

Studying margins of safety is not an alternative to evaluating the conservatism of a model application 
which results from the selection and implementation of processes that potentially increase or de-
crease the real risk. A model that contains only mechanisms that potentially decrease the risk will 
predict higher margins of safety than a model that contains only mechanisms that potentially in-
crease the risk. 

To conclude, participants agreed that exploring the environmental scenarios (for different pesticide 

properties and uses as in Fig 5 of the Sc Op on GMP) and their representation of realistic worst-case 
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situations should be critically considered and assessed when evaluating the conservatism of a model 

application. 

 Exploring environmental scenarios and/ or GAP 

In principle, most of the participants, especially the risk assessors, are in favour of using models to 

achieve a better description of the risk (e.g. under which environmental scenarios are lower or higher 

risks identified in the field), instead of having models showing “no risk/ acceptable effects”. Indeed, 

the latter kind of applications is mostly delivered in the current dossiers (i.e. using refinements to 

demonstrate a safe use/ waive an unacceptable risk identified at lower tier). 

However, one participant mentioned that demonstrating “no unacceptable effect in the field” is the aim 

of the current risk assessment as mentioned in the legislation and is thus valuable. But it would be also 

relevant to demonstrate the exposure level at which effects become pronounced. A modeler acknowl-

edged that one could get suspicious towards the modelling approach, if model calculations are deliv-

ered only in dossiers for showing no risk. However, modelling studies showing a high risk (e.g. popula-

tion at risk extinct) exist but they are usually not included in the dossier by the applicant and thus not 

submitted to the authorities (or would also not appear in EFSA’s EU level evaluations of active sub-

stances). Thus, the acceptance of the modelling approach can be difficult if the risk assessors are only 

delivered those models and model calculations showing acceptable risk.  

However, this participant confirmed that models are useful to identify where the risk is.  

For example, models might be useful to:  

► Identify the best possible application windows, i.e. which application window would lead to least 

risk with regard to the most sensitive life stage? 

► Extrapolate to predict effects of exposure patterns different than the one tested in a mesocosm 

study on a particular species.   

► Extrapolate to assess environmental scenarios that cannot be assessed experimentally. 

In this context, the authors of the Chaoborus model raised that by switching-off the immigration, a 

worst-case scenario such as “isolated pond” could be simulated in the model, which is practically 

not feasible in semi-field study. 

Post-Symposium Note 

During the commenting phase some participants proposed two options for exploring the environ-
mental scenarios: i) either the applicant has to additionally integrate simulations for unacceptable 
scenarios into his dossiers, or ii) the authorities carry out the modelling and scenario selection by 
themselves. Note that the latter is recurring under “Exploring the intended uses / GAP” in the section 
below on spatially explicit IBM.   

Uncertainties and need for criteria for evaluation 

This part of the discussion is related to slide 12 of the presentation of the model on Chaoborus (Figure 

8 in Strauss et al. 2016). Based on the simulations presented, a risk assessor noted that the uncertain-

ties around the predictions appeared at first glance quite “variable” and “wide”. This is especially true 

for the L2 larvae. But it was also noted, that the model uncertainty seems to capture well the variabil-

ity observed in the experimental data (also large) with the existence of a time discrepancy between the 

modelled and the experimental data). Thus, the issue of evaluation and decision-making based on sim-

ulated data showing such patterns was raised. 

It was answered that such uncertainties are difficult to aggregate into one value since part of the varia-

tions observed might come from natural variability. Multiple patterns (i.e. combination of different 

patterns) might have been captured at the same time (processes showing e.g.  responses to pesticides, 
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natural variability, interactions between populations of individuals from a same size class, interactions 

between populations of individuals of different size classes).  

It was further stressed by risk assessors and EFSA that for the case where they would be confronted 

with the evaluation of such patterns of variation, criteria would be needed to ensure a correct and har-

monized decision.  

A risk assessor also asked about the general uncertainties linked to the use of models. 

Post-Symposium Note 

About this last comment, please consider the “Summary checklist for model evaluation by the risk as-
sessor” presented in Appendix B of the EFSA Sci. Op. on GMP (2014). 

 Species interactions: population versus community models 

Post-Symposium Clarification 

Please note that the concerns highlighted in this section relate to the use of models at higher tier (i.e. 
Tier 3 of the aquatic risk assessment). 

One participant from the consortium stated that species interactions usually lead to higher vulnerabil-

ity of the species under focus. However, some participants replied that this should not be a general as-

sumption/rule because there might be situations where it is the other way around. E.g. in a prey / 

predator system, if the predator is affected (more than the prey), it is possible that the prey recovers 

faster. This could become of regulatory relevance but only in a context where the recovery option is 

considered.  

The developers of the Chaoborus model explained that the basic / ecological model was parametrized 

with data from laboratory studies and tested / validated with mesocosms. Due to the good match be-

tween model and mesocosm experiments, they concluded that the lack of interspecies interaction in 

this specific model is not relevant for field populations, i.e. the growth rate data implemented in the 

model is realistic and already account for/ include species interactions. According to another partici-

pant this approach is sufficient to address the species interactions (density-dependence), since it is 

already included in the parametrization. Other participants had different opinions: 

► since no predators are included in the Chaoborus model, such a population model can thus not 

predict situations at the community level, or 

► since Chaoborus has no predator in the field, considering predatory interactions may therefore not 

be relevant in this case.  

Please note that cannibalism is implemented in the model. 
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Post-Symposium Clarifications 

The consortium understands that the Chaoborus population model was (partially) parameterized with 
physiological data (e.g. growth rate) from laboratory studies without interacting species. Thus, poten-
tial effects of interacting species on growth and development were covered neither explicitly (through 
the simulation of interacting species) nor implicitly (through parameterization with physiological data 
from populations that interact with other species) in the model. However, it is likely that in a natural 
community Chaoborus is exposed to antagonistic species such as amphibians and large invertebrates 
who may act as predators and competitors. Effects of interacting species on growth and development 
may decrease the potential of a model species to recover; without implicitly or explicitly covering the 
effects from species interactions a population model may therefore underestimate the risk of pesti-
cides. Additionally, pesticides may change species interactions (due to the fact that different species 
will be affected in various extents); this potentially increases the community-induced delay of popula-
tion recovery further if sublethal pesticide effects are stronger for the model species than for its prey 
/ competitor. The community effects on population recovery outlined above may be observed in well-
designed mesocosm studies. As mentioned in the section above (“Complexity of models”), if species 
interactions are a potentially relevant factor, then they need to be integrated also in population mod-
els in order to increase realism in risk assessment.  

In the commenting phase, a participant wrote that “this clarification suggests that explicit interactions 
with toxicant feedback (e.g. multiple species IBM) should be included in every population model. 
However, this would then represent a community model and not a population model anymore and it 
is important to make the distinction between both since they have their own interest and specific 
aims. Community models include more interactions but are more complex to build, calibrate, validate, 
and the interpretation of the results can be difficult.” 

An important aspect was raised by a risk assessor for clarification: population models are frequently 

presented as single population models but the protection goal is the population in the field, i.e. the 

population within its community. Therefore, in principle a single population model that considers the 

species most at risk outside the context of its community cannot be considered as appropriate. Indeed, 

considering the community context is relevant not only for determining parameters such as popula-

tion growth rate but also for recovery processes.  

Post-Symposium Clarification 

Please note that in the report of EFSA PPR (2019) on general recurring issues, it is written: “The ‘popu-
lation experiment’ mentioned as a Tier 3 in the tiered approach, means that the focus is on a specific 
population within a community“; although this was stated in the context of experimental approaches, 
it also applies to modelling approaches; indeed the Tier 3 as in the Aquatic GD (EFSA PPR 2013) refers 
to “population and community level experiments and models” (Figure 1). Also please note that if a 
risk assessment is based on experiments which do not always include a “community context”, assess-
ment factors are used to represent this fact in order to tackle the protection goal considering „popula-
tion in the field“. 

In addition to the above elements, a modeler mentioned that migration (aerial dispersal) may be more 

important than growth rate in the Chaoborus model; the focus should thus be on such important pa-

rameters even so they are hardly quantifiable or poorly investigated. Such information should be com-

municated to risk assessors. 

Ecological realism 

While discussing the use of the Chaoborus model to address potential recovery of this species in the 

mesocosm experiment, a modeler mentioned that some years ago the EFSA published a document in 

which it was stated (among others) that the RA should be in some cases more realistic. This partici-

pant was of the opinion that such requirement could be provided by using models.  
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Post-Symposium Notes 

In our opinion, the participant is referring to the EFSA Sci. Op. on Recovery in Environmental Risk As-
sessments (EFSA Scientific Committee 2016). Indeed, this Sci Op. mentions on p. 19 that “if the prob-
lem formulation phase of the ERA reveals that recovery of NTOs is an issue for a potential stressor and 
has to be addressed, a conceptual framework can guide the process to increase the realism in the as-
sessment of ecological recovery of populations of vulnerable NTOs in agricultural landscapes”. Beside 
(semi-)field experiments, the conceptual framework of this approach presented in Figure 4 is propos-
ing “ecological modelling” as an ERA tool for recovery. 

However, some participants questioned the ecological realism gained from using population models in 

ERA, compared to the current methods such as higher tier experimental approaches. This is important 

in deciding if the ERA should include the models or remain as it is now.  

One risk assessor asked about the relevance of discussing the recovery because in most cases the “Ef-

fect-Threshold” (ETO-RAC as in the Aquatic Guidance Document, EFSA PPR 2013) is more suitable for 

RA, especially in agricultural landscapes exposed to multiple applications of various pesticides. But 

models are often submitted to show that despite unacceptable effects shown when using ETO-RAC, re-

covery will however occur at this concentration (i.e. risk becomes acceptable). 

Post-Symposium Notes 

In principle, both threshold and recovery options are currently reported in risk assessment. Also, to be 
noted is that population models can be used not only for deriving an ERO but also for an ETO (if deal-
ing with observed sublethal effects), since the same processes that are relevant for recovery basically 
determine as well population dynamics. 

Validation 

Since the environmental context in which population models run is often related to the field scale, the 

following minutes try to distinguish aspects of the discussion related to the validation per-se of a pop-

ulation model vs the calibration / validation of the whole risk assessment scheme. 

Validation of models 

In principle, the participants agree that a model cannot be labelled as “valid” or “not valid”. For exam-

ple, it could be valid for a specific scientific question or to rank risk but not for deriving endpoints to 

be used in risk calculations for the ERA.  

On slide 13 the presenter claimed that the validation study on predicted population effects after pesti-

cide exposure was of limited use because the mesocosm data showed no long-term population effects 

that could have been reproduced by the model. He concluded that the study merely demonstrated that 

the model is not overly conservative (it does not predict effects that have not been observed), while it 

would be more interesting for risk assessors to know that the model is sufficiently conservative (it 

predicts effects that have been observed). 

A participant objected that there were actually strong effects observed in some treatments at some 

time points in the mesocosm study used for validation. The presenter responded that only short-term 

effects (up to ca. 14 d after the last exposure) were observed; the magnitude of these short-term ef-

fects (acute mortality) were known prior to the simulation study and served as input to the population 

model (parameterization of the GUTS module), not as output. In the opinion of the presenter, the rele-

vant output of the population model that should be validated (due to its intended use for risk assess-

ment) is the magnitude and duration of a long-term population decline. 

Calibration / validation of the RA Scheme 

The risk assessment scheme should be validated towards the reference tier (i.e. field conditions). 
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But the current aquatic RA is only calibrated towards a surrogate reference tier (semi-field micro-/ 

mesocosm studies). There is no validation yet towards the field. Regarding the current terrestrial RA, 

neither calibration nor validation are fully clear. 

It should be noted that such a surrogate reference tier can provide relevant data to develop models. 

However, a participant raised the issue that a mesocosm study can deliver results showing more or 

less sensitive effects depending on how it is performed (e.g. time of the year, nutrients available, com-

position of the community) and the endpoint derived from a mesocosm can thus vary in a significant 

extent. Therefore, the model developed based on mesocosm data still have uncertainties regarding the 

predictions of field conditions. 

The protectiveness of the current RA scheme is questionable. Indeed, effects are observed in the Field 

(EPIF workshop, 2005), and concentrations above the RACs are observed for many substances in an 

ongoing monitoring program of small waterbodies in agricultural landscapes in Germany. These ex-

ceedances and effects observed in field need to be analysed in order to know if they are linked to non-

respect of the good agricultural practices in force. These data should be considered in a validation step 

for a (re)-calibration of the RA scheme. To be noted is that the current RA is performed for single prod-

ucts which is a main flaw regarding the overall protectiveness. The overall protectiveness of the cur-

rent RA scheme may be considered accordingly.  

2.3 Spatially Explicit IBM: ALMASS Application to Birds and Mammals 

The ALMaSS application for the vole was presented as by Dr Stephanie Kramer-Schadt (see Annex 1). 

Short description of ALMaSS 

ALMaSS: Animal, Landscape and Man Simulation System. 

ALMaSS is a flexible simulation platform integrating animal population dynamics under spatial man-

agement scenarios (resolution 1 m²) in a spatially-explicit individual-based modelling (IBM) frame-

work. The platform is made of the following sub-models:  

► Animals: IBM for skylark, vole, brown hare, carabid beetle and Linyphiid spider (among other for 

uses in PPP) 

► Landscape Model: Spatial resolution of 1 m² 

► Man: Farming Management Model (e.g. timing of crop rotation) 

A brief application of ALMaSS for the vole was presented (see handouts of the talk). 

Question directly linked to the case study 

A participant noted that no effects were observed in the simulations for vole population dynamics over 

time (slide 22 of the presentation, see Fig.  53:) and suggested that this might be because the effects on 

population size were masked by the population dynamics (i.e. the toxic effects were smaller than the 

density dependent effects, thus no effect could be detected on the population size except for the toxic 

standard).  

It was noted that also small fluctuations of population abundances may be of biological relevance. 
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Figure 53: Annex 2 – Application of ALMaSS to Field Voles 

 

Predicted effects on field vole populations for three different landscape scenarios in orchards only (left side) and in 
total 10 x 10 km² landscape (right side). Effects on abundance from 10 years of pesticide treatment are shown. Tox-
Standard is a positive control with a predefined mortality of 50 % for exposed voles. The figure was shown on slide 22 
in the presentation of Stephanie Kramer-Schadt on ALMaSS at the symposium. Graph reproduced from Schmitt et al. 
(2015). 

Validation 

The question of the validation of ALMaSS was raised. Was the model only “tuned” (i.e. tested and 

adapted so that the simulation fits to the calibration data) or were the data independent?  

ALMaSS was not directly validated. This is maybe because long-term field studies with measurements 

on individuals are missing or in some cases even not feasible (e.g. carabids). Therefore, for most of the 

model applications (i.e. different “animal” sub-models) a rigorous validation is missing. In the case of 

the wood mouse, a pattern-oriented validation for simulations without pesticide exposure was con-

ducted. In other cases, ALMaSS was “tuned” to a new situation. 

For ALMaSS related to small mammals (e.g. sub-model on the vole), it was raised that information 

about rodenticide data could be used for validation. 
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Model implementation  

Note 

According to the EFSA Sci. Op. on GMP (2014), the model implementation is the conversion of the for-
mal model into a computer model. In the modelling cycle, this also includes the verification of the 
code. 

A modeler asked whether it is important that a model is open source. 

It was confirmed that indeed this is an important criterion since many people (risk assessors and sci-

entists) should be able to check the script / code of the models. 

In addition, regulators raised the issue of a need for a “version control” to allow for rapid identification 

of a model version and of the changes made in the model as well as a preserved access to any previous 

version. 

This was particularly relevant for models such as ALMaSS, which have a very long and complex code 

(i.e. thousands of lines), and in addition at least for ALMASS developed mainly by one person. How-

ever, in such a case, the fact that the model is “open source” would not be sufficient to support an accu-

rate check. In the case of ALMaSS, the evaluation should focus on those parts of the code related to the 

critical / most relevant parts and parameters; the possibility of creating working groups of experts 

checking for those was mentioned. 

Identification of Risk Mitigation Measures 

A risk assessor asked whether models could be useful for the identification of Risk Mitigation 

Measures (RMM) (e.g. to define a protection zone) or for farm management.  

The issue of focal species was raised. Currently the risk assessment is calculating a risk for a focal spe-

cies, which should be representative for all other species. However, it might have a specific behaviour 

in the field and thus might not be representative for all other species.  

A participant pointed out that in the current risk assessment, we only need to get the conclusion that 

there is no risk on one focal species, so this should apply for models as well. 

It was acknowledged that landscape models could be used to identify or to validate the effect of buffer 

zones, i.e. to show higher and lower ecological risk with different RMM. The idea of using landscape-

scale models for “bridging” risk assessment and risk management was rather well accepted in the 

meeting by the different participants. 

However, it was strongly stressed that this might be considered possible only on the basis of validated 

models that can be trusted. The issues identified regarding the validation and the complex implemen-

tation (i.e. code development and verification) of ALMaSS were reiterated (see section above on imple-

mentation).  

Validation of models, follow-up discussion  

Since the ALMaSS model was only validated in parts, a risk assessor pointed out that this model may 

be of good quality but cannot be considered yet fit for the purpose of ERA. Then, a parallel to “global 

warming modelling” was made since this field of research is mainly based on models; but are these 

models validated? How did they reach such an acceptance by the community?  

It was answered that in opposite to ALMaSS, which is almost the sole landscape-based platform dis-

cussed at the moment in the field of the PPP regulation, many models are available for climate change. 

So, the fact that many different independent models lead to the same predictions strongly enhanced 

the trust of the models in general.  
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Another participant indicated that in climate research, complex models can be checked by academic 

specialists because the research community is larger in this field than in Ecological Risk Assessment 

(ERA) modelling. 

It was also stated that climate researchers cross-check their models. Models used in global warming 

modelling are in an “evaluation loop". They are running continuously. Everyday millions of measure-

ments from the weather predictions are available to fit in the models. Thus, climate modelers are able 

to improve their models despite the fact that only a single field is existing (one earth!).  In ERA in gen-

eral there is the possibility to test / validate models against a variety of field situations. Accordingly, 

ERA is in a much better situation than climate change research in relation to testing of model varia-

tion.  

It was also stressed by few participants that models used for climate change research are backed-up 

with reality whereas in ERA, predictions of models are only compared with results of experiments con-

ducted in mesocosms (at least for aquatic organisms), which is a big difference. Models in ERA should 

thus be also backed-up with reality (i.e. monitoring data needed).  

Post- Symposium Notes received during Commenting Phase 

Some experiments / studies can provide good data for calibrating (or validating) models and this can 
also be considered as a type of “reality”, i.e. a real experimental system. Indeed, if suitable monitoring 
studies are available, they can contribute data to several parts in the modelling cycle (including valida-
tion). However, as monitoring data usually result from uncontrolled systems, the effort to measure all 
relevant parameters is high and the observed situations would then cover only single cases that not 
necessarily fit with the scope of the model. 

A participant of the consortium pointed out that the database for global warming modelling differs 

from the one available for population models in ERA since in ERA there is a lack of field data. Field data 

from past situations for ERA do not exist to the same extent, especially for the time prior to the use of 

pesticides (no data are available), which might have been the most relevant when referring to baseline 

data. Indeed, first population field records are only from the 1950’s and concern only few species. 

Exploring the intended uses / GAP 

A risk assessor pointed out that in practice, they do not receive a range of answers or scenarios from 

the field studies and models presented in dossiers; actually, these show (in most cases) no effects. For 

better decision-making, risk assessors would need field studies or at least model calculations that pre-

dict a range of effects. Especially where field studies are not the best option (e.g. ethical issues, feasibil-

ity), models might help extrapolating from the lab to the field.  

A modeler agreed with the necessity to identify clear effects with a model, as discussed for field stud-

ies, in order to increase “credibility” of the modelling approach; indeed, it can appear suspicious when 

only model calculations showing no effects are delivered. It was suggested that, if not provided, risk 

assessors should ask applicants to submit models run also with parameters showing clear effects (e.g. 

by simulating smaller application intervals or higher application rates which is similar to applying the 

margin of safety concept as for GUTS (see EFSA Sci. Op. on TKTD Modelling (2018, e.g. LPx/ EPX) and 

EFSA Sci. Op. on GMP (2014), page 67).  

A risk assessor answered that usually applicants are not willing to submit extra data. Applicants have 

only to “defend” their GAP and therefore are not interested in spending time and money to explore ad-

ditional environmental scenarios. In general, risk assessors need to have a solid justification to ask the 

applicant to deliver some extra information; to be noted: some consultants / applicants however are 

willing to deliver information and provide support to authorities. 
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It was suggested that authorities could be delivered the model in a software / format that is easy to 

use so that they can explore outputs under additional (worst-case) intended uses, i.e. get confidence 

that the model “works” and can predict various ranges of effects under various conditions.  As sug-

gested by another modeller, such an approach (i.e. using the model with various exposure modifica-

tion factors multiplied with application rates until a risk is identified = the MoS concept) would also be 

necessary to assess the robustness of a model. Exploring additional (worst-case) environmental sce-

narios would also help to identify the “risk envelope”, that would be useful to define the frame / focus 

of monitoring.  

The benefit for authorities to explore themselves additional (worst-case) GAPs (assuming that the 

models would be delivered as a “software” easy to use) was in principle agreed, but it was also pointed 

out that currently most of the MS are lacking capacities and experts to manage this task. Therefore, 

some of these suggestions could be made mandatory for the applicant. 

Post- Symposium Notes received during Commenting Phase 

The models must be available in a form that they can be used also by the risk assessors – as it is the 
case for FOCUS models. However, as the risk assessors might not have the time to explore many addi-
tional scenarios, recommendations for specific ecological scenarios (or what kind of conditions should 
be covered) to be included in the submission are wished. For some products used in different crops, 
there are already many exposure scenarios; thus it would be feasible to restrict the selection to some 
of those already established exposure scenarios. 

2.4 Spatially Explicit IBM: e-Vole Model Application  

The eVole model application was presented as an example by Jeremias Becker (see Annex 1). 

Model Outputs and Protection Goals  

Justification for selection of case study: A modeler stressed that the e-Vole application presented is not a 

very recent application (before the EFSA Sci. Op. on GMP) and since then experience was gained to al-

low improvements for future applications. Although this is correct, it should be noted that at the start 

of the UBA project (2015), this study-case was recent (ZV1 DE zRMS).  

In the case study presented, the model indicated that the vole populations could completely recover 

within 1 year after stopping the application of the fungicide. Indeed, after pesticide application, popu-

lation density decreased to ca. 85 % of reference density for ca. 40 d, but less than 5% reduction in 

population density was observed by the end of the breeding season. 

One of the concerns on the model application identified by the consortium was that the translation of 

the protection goals (PG) for mammals (“no visible mortality and no long-term repercussions” and 

“any mortality or reproductive effects unlikely” (EFSA 2009, EFSA PPR 2010)) into SPG is not well de-

fined; thus it is difficult to use the quantitative model output in risk assessment by relating it to SPG 

(see slide 23). This led to a question from a risk assessor regarding the PGs, especially regarding the 

consideration of the recovery in such modelling approach. It was argued that for vertebrates in general 

(not specifically for voles), no long-lasting effects on populations are tolerable because during the sea-

son additional stressors and pesticides (other than the single one modelled) are present in the field. 

The vertebrate populations may be able to recover from the exposure to the specific substance ad-

dressed in the model, but they will be exposed to other substances as well. Please note that this aspect 

is i) not restricted to modelling but also applies to experimental approaches (e.g. field studies), and ii) 

possibly of higher relevance for vertebrates other than voles  

Post- Symposium Notes 

Effects on voles after exposure to pesticides other than rodenticides are mostly not shown in field studies. 
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Ecological modelling is generally proposed in dossiers as an additional line of evidence when other re-

finement options (i.e. residues decline, focal species, PT, PD…) are not sufficient to clearly exclude un-

acceptable effects. Therefore, risk assessors must make sure that the modelling option is actually re-

flecting the reality.  

It was mentioned that if no effects should be tolerated, then models should not be applied to such a 

case study.  A participant from academia replied that in this context recovery should indeed not be an 

option, but also pointed out that the predicted decrease of 10% by the model was also observed in the 

test; thus, it might be that these effects are reflected by the model.  

Assessing uncertainties 

In order to better identify how the toxicant does impact the densities of a population over time, a mod-

eller suggested that margins of safety in the model predictions might be considered in population 

modelling by implementing the concept of multiplication factors such as the LPx approach proposed in 

the EFSA Sci. Op. on TKTD Modelling2. 

A modeller referred to slide 13 of the talk on eVole model, which is a comparison of simulations of the 

“basic model” of the vole (Wang, 2013) to observations from field studies. In this case, the predictions 

of the model were presented without any confidence interval. The consortium was asked how they 

coped with this issue while evaluating the models, especially regarding their validity. 

This issue was acknowledged by the consortium. There was no concrete proposal but it was suggested 

to request further guidance and criteria for the reporting of the results as well as for the evaluation of 

the model (than given in the EFSA Sci. Op. on GMP).  

Identification of RMM 

A participant asked about the potential of eVole to identify relevant RMM. It was answered that be-

cause the landscape used in the model is quite simplified (field, field hedges and a refuge zone such as 

pasture), this model might not be best appropriate for this task. ALMaSS might be a better option. 

However, introduction of additional landscape complexity may come at the cost of reduced generaliza-

bility which is important when setting RMM for the GAP However, introduction of additional land-

scape complexity may come at the cost of reduced generalizability which is important when setting 

RMM for the GAP. 

It was also said that the identification of RMM was not the initial aim of eVole. Instead, during the de-

velopment much of the efforts were invested in the ecology of the species (e.g. distinction between 

adult and juvenile processes). Therefore, the model aims to better understand underlying processes of 

density effects observed at the population level.  

Validation of population models 

A risk assessor stated that the validation of modelled long-term population effects is (in principle) not 

possible and asked how to deal with this this issue. 

Indeed, even under the hypothesis that a field experiment /monitoring would be performed to validate 

a population model, one can never be sure e.g. about the exposure of individuals to the pesticide since 

animals are moving. There is a dilemma since models could be useful to explore or simulate effects 

than cannot / should not be tested experimentally in the field; thus, these models cannot be fully vali-

dated. In other words, what cannot be measured, cannot be validated.  

 

2 LPx approach corresponds to a multiplication factor of the exposure profile that is necessary to reach a certain level of ef-
fect, e.g. 10% or 50%, i.e. LPx/EPx 
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A member from the consortium proposed to make use of historical data (even not necessarily with 

pesticides) for the validation of effect prediction in population modelling, if the required data cannot 

be generated otherwise. There was some agreement on this idea since in a model, e. g. the population 

recovery from a given acute effect (decrease in population size) is independent from the mode of ac-

tion (toxicity module) that imposed this effect.    

Further discussions are needed on how a model could be validated to be applicable for the risk assess-

ment. 

Post- Symposium Notes 

The arguments stated above illustrate that a full validation of every single process or module in a 
population model is not feasible with (semi-) field studies. However, a population model can and 
should be subjected to a modular validation approach that follows the idea of pattern-oriented mod-
elling: The outcome of each module can be tested under artificial but well-defined (laboratory) condi-
tions to assess the structural integrity of a model. To test additionally the outcome of the full model 
with an available (semi-) field study, it is not necessary to know details such as the individual expo-
sure of moving organisms in this study. Instead, the model is parameterized to the study conditions in 
the same way as it is done for a scenario to be used in ERA, and model predictions on the desired 
endpoint for risk assessment (e. g. change in population size over time relative to control runs) are 
compared to the observations from the study. Indeed, the more complex a modelled system, the 
larger the uncertainties in model predictions will be. Nevertheless, simulated confidence intervals 
should match those from (semi-) field studies, and this can be tested. If it is unethical to generate rep-
licated observational data for the calculation of confidence intervals, an available data set may be 
split (bootstrapping) or historical data may be used (see above). If confidence intervals (CIs) are large 
but the lower ends of simulated CIs do not exceed those of observed CIs, the lower end of simulated 
CIs may be used in ERA. 

Another main concern is that – by contrast with field studies – currently the behaviour of the animals 

is usually not considered in population modelling, although it would be of most relevance for im-

portant ecological processes (e.g. call of amphibians for mating).  

Post- Symposium Notes 

Many population models simulate the behaviour of individuals, from which the population dynamics 
emerge. However, most population models do not simulate pesticide-related changes in the individ-
ual’s behaviour, typically because they are not known. In (semi-)field studies, population effects can 
be observed without knowing individual-level effects. Simulation studies may miss population effects 
due to the lack of knowledge on individual-level effects from which population effects may emerge. 

A modeller from academia agreed that in principle it is hard to get the validation of the toxicant effects 

at the landscape level. However, it was suggested that for such spatial explicit population models the 

sensitivity analysis could consider/ focus on elements related to the landscape. For instance, simula-

tions should not be restricted to one landscape. It might be relevant to manipulate the landscape to 

learn more about the model, e.g. to assess how the model reacts when the landscape structure, the 

available food resources or shelter are modified. If no change, then it might be more dependent from 

the toxicant. 

A risk assessor acknowledged that this proposal might be relevant for the landscape structure. Then, 

usually the input parameters of the animals will remain the same but those related to the chemical (ex-

posure and effects) can change. However, it was stressed that according to our knowledge, the way the 

effects of the toxicants are currently implemented in population modelling (i.e. toxicological sub-

model) is quite weak. Moreover, the higher the complexity of the model is, the more this Tox-part 

might get “lost”. The validation of the part of the model which integrates the toxicological part and ef-

fects of other environmental factors on the population in the field is an issue. 
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A modeller suggested to conduct a step-wise validation, i.e. in first steps the model could be validated 

on a smaller scale and with ecologically simple species. For instance, the model could be developed for 

Daphnia and then extended to other long-lived species etc. 

There was a common agreement that it is almost impossible to validate a model (in terms of corre-

spondence of observed and predicted abundance over time) at the community level and in a complex 

landscape. Only the validation of some sub-models might be feasible. The validation of a model at field 

scale is probably not possible. 

The consortium was asked about how they evaluated the population models in general and their vali-

dation in particular. It was answered that the evaluation was mainly based on the available infor-

mation and recommendations provided in the EFSA Sci. Op. on GMP (2014),particularly the evaluation 

sheets and tables. About the validation, since it was missing in most case-studies used in the project, it 

could not be really evaluated. 

Post- Symposium Notes 

Simplified landscapes can be useful when tailored to a representative worst case that can be more 
easily analysed and communicated. With the landscape editor implemented in eVole, it is possible to 
create also more complex landscapes than in the example discussed at the workshop. However, due 
to its higher complexity, ALMaSS allows to simulate interactions between the population and the 
landscape in more detail, if this is deemed necessary output. 
Ecological and landscape scenarios: Guidance for deriving such scenarios is wished. 

Increase of realism and decision making 

The proposals and statements on the validation were acknowledged by some risk assessors. However, 

as risk assessors need to trust the model, an appropriate validation is in principle needed. Indeed, as 

already mentioned at the beginning of the discussion, ecological modelling is a higher tier refinement 

option available in the Tiered approach.  

Risk assessors have to assess whether the models are delivering sufficiently reliable results that will 

allow sufficiently safe decisions, i.e. need to avoid false negative is especially important in case of mod-

els showing no effects/ safe use. The major potential benefit from modelling is the increased realism of 

the predictions. However, some risk assessors doubted that the currently used spatially-explicit popu-

lation models are actually able to increase realism due to a potentially unbalanced selection of pro-

cesses to be considered e.g. on one hand, the spatial scale may enable to consider potential recovery 

but on the other hand, no interspecific interactions and limited additional stressors that may impair 

the potential recovery are included.   

Some risk assessors question the usefulness / gain from a modelling approach compared to the cur-

rent RA and are of the opinion that the use of ecological modelling should be limited to the “damage 

limitations” (i.e. RMM). 

Other risk assessors are of the opinion that the main point is not that models could replace the current 

RA but to discuss what models could add to it. 

A participant raised the challenge to balance between food production, landscape safety and preserva-

tion of biodiversity. In this view, landscape based ecological modelling might be a needed approach 

helping to make informed decisions, i.e. to inform on how the landscape should be better managed / 

organised? 

A risk assessor commented that this is not only the task of risk assessors. Risks assessors have to cor-

rectly describe the risk and calculate whether effects are acceptable or not. They acknowledge that the 

risk might differ in different situations (i.e. agricultural landscapes). However, at the moment decision 
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is taken based on the assumption that the scenario is realistic worst-case (i.e. then all scenarios are 

covered).   

Facing the current biodiversity loss, it was pointed out that the decisions taken currently and the ERA 

framework may be wrong (e.g. focusing on authorising single pesticides independently of the agricul-

tural contexts).  

It was briefly discussed that although effects of pesticides in the field have been shown (EpiF report, 

2005), the application of pesticides may not be the only factor responsible for this trend of biodiver-

sity loss and that other anthropogenic factors - also acting simultaneously with pesticides - are also 

involved.  

As a final point, some participants were wondering if it is worth to invest further effort for improving 

ecological modelling for the RA of PPP. Indeed, they were of the opinion that landscape based ecologi-

cal modelling still needs much improvements and work. It might be a better strategy e. g. to invest ef-

forts and resources in innovations of new pesticides, to further explore management options, to re-

structure agricultural landscape. Moreover, under climate change conditions achieving precise predic-

tions may be tricky.  
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3 Wrap Up, Overall Discussion and Outlook  

Strengths and limitations for GUTS, Debtox and Population models written below are wrap-ups of the 

discussions from Sessions 1 and 2 (first day), while questions 1 to 10 were discussed on the second 

day.   

3.1. GUTS Models  

What are the strengths and limitations of the GUTS models?  

Strengths 

Already assessed by EFSA PPR (2018) 

Enables to include all toxicity data (std. and non-std. data, 
all data from a dose/response relationship instead of only 
point estimates) -> potentially better link of exposure to 
effects 

Identifies problems with chemical (e.g. irreversible effects) 

Future-proof (e.g. mixtures, comparing species/chemicals) 

Limitations  

- Every model is a simplification of the 
reality  

- GUTS address only survival and does 
not account for mortality due to long-
term sublethal effects 

- No growth considered (but as no dilu-
tion factor included, suitable worst-
case approach) 

 

Question 1: Are GUTS models on survival fit for purpose and ready to use? 

Scientific aspects 

- Mechanistic understanding 
instead of simple effect 
description 

- Investigation of variable 
exposure in time and 
space in terrestrial envi-
ronment (also applies to 
bird and mammal studies) 

Regulatory aspects 

- For aquatic organisms: ready to use according to EFSA Aquatic 
Guidance Document (EFSA PPR 2013).  

- For terrestrial organisms:  

o effect part: not ready to use, as relevant endpoints are 
usually chronic and sublethal.  

o exposure part:  the application of GUTS (and also of classi-
cal dose-response fitting) is hampered as the exposure is 
often not well quantified, e.g. decay of substance not well 
captured in equation. In addition, the species is moving 
from more to less contaminated areas, i.e. physical terres-
trial environment is patchier than in aquatic. This is also 
relevant for birds/mammals. 

- The “added value” of using TKTD compared to dose-response 
models, in terms of workload and improvement of ERA was ques-
tioned by some participants.  

- The power of prediction is not fully known since it is not the pur-
pose of the GUTS application to simulate a community in the field 
(and thus no validation to the field). 

- GUTS is often proposed as Tier 2 using refined exposure profiles 

that present a number of uncertainties; but it is not proposed for 

Tier 1 under standard / constant exposure, whereas it could be 

useful, e.g. to detect irreversible effects. 
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3.2. DEBtox Models  

What are the strengths and limitations of the DEBTox models? 

Strengths 

- Energy budget theory implemented for sublethal effects 

- Simplified models might also be useful 

- Add-my-pet database available for many species (full DEBtox) 

- Can be implemented in IBM as effect module for sublethal effects 

- Enables to combine all data/ different datasets (e.g. all data can be 
considered instead of only point estimates, datasets corresponding 
to different food levels, different chemicals) → adds to the infor-
mation available for RA. 

Limitations 

- EFSA PPR (2018): “not 
ready for use” (lack of rele-
vant case studies/valida-
tion, lack of user-friendly 
software) 

- Many parameters to be cal-
ibrated (expertise required) 

 

Question 2: Are individual model on sub-lethal effects (e.g. DEBtox) fit for purpose and ready to use? 

Scientific aspects 

- Understanding the mechanisms of 
action of different chemicals  

- The energy budget theory for sub-
lethal effects is well established 

- Can be used for different species 

Regulatory aspects 

- Could help linking (variable/field/monitoring) exposure data to 
sublethal effects 

- Agreement on environmental scenario is missing (. for scenar-
ios other than standard tests settings, as defined in e.g.  OECD 
test guidelines) 

- Lack of relevant case studies 

- Lack of user-friendly software (controlled version, stand-alone 
software); this would save time, resources and expertise. Type 
of software: R code or “press-button“ (risk assessors to test 
model by changing inputs parameters)? 

- Expertise needed to interpret the outcome 

3.3. Population Models 

What are the strengths and limitations of IB modelling?  

Strengths 

- Model mechanisms transparent 

- Stochasticity (from individual vari-
ability) is included 

- Exploration of long-term/ multi-
stressors impacts on species po-
tentially possible 

- Might be used to identify the pop-
ulation relevance of small effects 
detected in laboratory (e.g. Tier 1 
tests) and to provide outcomes 
that are closer to the protection 
goals  

- Can be used for comparison of 
different scenarios (e.g.  compare 
effects of a given exposure under 
different environmental condi-
tions) 

Limitations 

- Validation of the complete model often not sufficient/possi-
ble, e.g. ecological data are in most cases not available; feed-
back loop of the modelling cycle to the field situation would 
be needed (e.g. effects and fate monitoring) but is missing. 

- Compared to a standard test, usually the increased realism on 
the exposure side is clear (i.e. decreased exposure, decreased 
risk), while the increased realism on the effect side is variable 
(e.g. depending on the conditions of intra-species interactions 
set in the scenario, the sensitivity of the species under consid-
eration may be increased). Model could thus be “unbalanced”, 
i.e. integrate mostly aspects decreasing the risk and not as-
pects increasing it. 
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- Experience showed that toxic module sometimes not properly 
implemented or oversimplified (e.g. based on dose response 
curve of short-term lethal test, ignoring longer-term sublethal 
effects whereas they can be of high relevance for population 
dynamics)Because population effects emerge from individual-
level effects, simulations tend to underestimate the real risk if 
not all individual-level effects that are relevant for the model 
processes are known (which is typically the case for sublethal 
effects such as behaviour modifications). 

- Quality and availability of data in many cases not sufficient. 

- Expert knowledge needed. 

 

Question 3: are Individual Based population Models (IBM) fit for purpose and ready to use? 

Scientific aspects 

- Emerging properties can be 
identified 

- Identified emerging properties 
can be used for validation in a 
pattern-oriented modelling ap-
proach 

Regulatory aspects 

- Validation for risk assessment needed and often not sufficient 
(feedback loop from monitoring and field studies missing); 
Availability of reliable data on ecological/ environmental stress 
for implementation in model is a key issue (e.g. data on popula-
tion dynamics under different environmental conditions); such 
data is partly available in open ecological literature. 

- Could help bridging between risk assessment and management 
and monitoring 

- Added value in ERA needs to be demonstrated 

- Sensitivity analysis should point at the most influential factors 
(e.g. density dependency) 

- Identification / separation of toxicant effects from population 
natural variability is important (e.g.  by comparing the same 
simulations settings with (treatment) and without (control) toxi-
cant) 

- Conditions leading to recovery as emerging properties is not al-
ways clear, e.g. assessment of uncertainties around input pa-
rameters, selected processes 

- Potential for “biased” risk assessment approaches at higher tier, 
i.e. a robust risk assessment requires to consider mechanisms 
that increase the risk (e.g. indirect effects, sublethal effects, 
combined effects) and not only mechanisms that decrease the 
risk (e.g. toxicity exerted only through short-term lethal test, ig-
noring longer-term sublethal effects 

- No real pre-treatment/ historical data to establish baseline of 
the ERA and check for pesticide effects; this is not specific to 
modelling. 

- If the ecological model is robust, running the model with no ex-
posure / effect (control conditions) would allow to produce data 
that simulates the situation pre-treatment.  

- Agreed environmental scenarios needed, e.g. with different set 
of conditions and levels of stress due to ecological, agronomical 
and ecotoxicological conditions (e.g. nutrient or food availabil-
ity/vegetation cover/habitat quality) 

- Criteria for evaluation and presentation of results needed 
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3.4. Community Models  

Not discussed 

3.5. General Issues   

Question 5: Validation of models is of utmost importance. How do you think this can be achieved? 

- A full validation is possible in some cases (depending on species and groups). In other cases, some 
“modules” might be validated (e.g. ecological model), others not 

- How the model is validated (i.e. with independent data) needs to be specified: which tier is used for val-
idation? E.g., population model validated using data from “reference tier” (i.e. field) or “surrogate refer-
ence tier” (e.g. mesocosms)? Which specific applications? 

- A proper validation of a population model designed to simulate effects in the field should ideally be to-
wards the field; however semi-field data may be in some cases satisfactory.  

- Data reported in ecological literature can offer possibilities to validate the ecological part of population 
models 

Some issues 

- Full validation in terms of effect studies in the field is sometimes not ethical (e.g. amphibians: protected 
species, whereas for this reason good models would be needed) or not possible (no field studies for ter-
restrial plants but models to fill up this gap!) 

- Appropriate tox-modules considering relevant effects are needed (e.g. IBM can have complex exposure 
component but mismatch with effect side, e.g. change in behaviour as response to toxicant rarely con-
sidered) -> way forward: in models implement all relevant type of effects (e.g. behavioural changes) 
with all effect levels (e.g. not only NOAEL) observed in studies 

- How to build confidence in model without classical validation? 

- Pattern-oriented modelling could be used to validate the ecological model parts with independent data 

- Explore the use of historical data / monitoring data, e.g. trace back population decline of species, assess 
available field studies 

- Intensify monitoring activities for the feedback to ERA 

- Calibration within the tiered RA and validation of the current (experiment –based) tiered approach with 
field data (considering a feed-back loop) is needed (issue of baseline: already disturbed system); but this 
issue is independent from the modelling (see also question 8) 

- More trust in models validated with few field studies /monitoring studies. Some field studies (only avail-
able for industry as not submitted because they show risk) might be more useful for validation than 
studies showing no effect 

- Endpoint in models to be translated into regulatory decisions, e.g. margins of safety 

 

Question 6: How could population and community ecological models add to the risk assessment of pesti-
cides?  

- Understand mechanisms? Explore differences between lower and higher tier, combine different data 
addressing different aspects (e.g. short-term and longer-term toxicity, ecology of species, landscape, 
agricultural management) and from different origins (e.g. lab data, model data historical data) 

- Explore risk ranges? Weight of evidence approach, exploration of different scenarios, time of onset of 
effects, margin of safety (models could show where risk starts). Address multiple exposure by different 
chemicals.  

- Demonstration of intended uses with acceptable risks /unacceptable risks? Models should be used in 
a different way than experimental (“real”) data (e.g. semi-field and field studies); e.g. not to show that 
a certain GAP induces no effects but rather for exploration of risks for different scenarios; critical for 
risk assessors to accept models since they are often delivered to demonstrate acceptable risk where 
conventional (current) approaches indicate unacceptable risks. 

- Please note that models – as other approaches in ERA- should be linked to the SPG. 



UBA Texte Crit. Eval. of Ecol. Mod. for the Risk Ass. of PPP - Annexes  Annex 2 – Wrap Up, Overall Discussion and Outlook  

94 

 

- → Main outcome: Models should not be used to replace field studies nor to replace the conventional 
approaches in RA.  Considering both types of outcomes (models and experiments) in a weight of evi-
dence approach seems most appropriate in decision making since both approaches address different 
types of uncertainties. 

 

Question 7: Do you think models could be helpful to identify Risk Mitigation Measures? 

- Spatially explicit IBM very useful to identify RMM, i.e. assess effectiveness of different RMM for differ-
ent species in different landscapes 

- This type of models already in use in the field of nature conservation (e.g. endangered species) 

- Linking Risk assessment to risk management (NL Project). Effectiveness of RMM need to be identified 
already in RA 

- MagPie Risk mitigation catalogue, no use of models to identify RMM at landscape scale (MagPie is 
largely dominated by emission reduction as mitigation) 

- Can RMM be identified also with other models? Risk reduction factors needed (e.g. by 90%)? 

- Link RMM needed for pesticide ERA to landscape management programmes under CAP. 

- Identify “common” RMM useful for “greening” and pesticide ERA goals. 

 

Question 8: Can you formulate specific model developments and requirements that would need to be ad-
dressed before possible implementation? 

- Specific agreed models should be linked to specific questions in the risk assessment models 

- Models could be used to assess/ explore the protectiveness of the current ERA (e.g. by exploring mar-
gins of safety when using different scenarios), but they should not fix the status quo/ define it 

- Although this was not the purpose of the symposium, the need of calibrating the whole RA scheme with 
field (monitoring) data was raised as an important issue (also raised under question 5), especially in the 
context of the biodiversity decline. Ideally, this should be done before using model outcomes instead of 
conventional approaches in the RA. (post symposium note: models may help to better understand the 
reasons for biodiversity decline) 

- Underlying factors are complex – but they need to be identified in order to be implemented in models 
(e.g. indirect effects as a cause for decrease of skylarks) 

- GUTS: Exploration of the feasibility of validation criteria as formulated in the EFSA Sci. Op. on TKTD 
Modelling (2018). 

- DEBtox: More case studies needed. 

- (Spatially explicit) IBM:  explore different scenarios, worst case is emerging from modelling, range of 
scenarios need to be agreed, explore ecological questions in relation to risk assessment outcome, more 
ecological data on species needed. 

- Community models: (AQUATOX, huge calibration/validation efforts, used for retrospective RA, commu-
nity models difficult to validate). 

 

Question 9: How could model validation be supported and assessed at EU level? 

- Support the set-up of ecological / chemical monitoring programs 

- Validation on “field” or “mesocosm/semi-field” level? Check the model for the different levels of bio-
logical “complexity” 

- It was questioned if accurate predictions are possible in very complex environments, if it is likely that 
complex models (with many parameters) might not react strongly to single parameter changes com-
pared to less complex models; it was answered that the second item is part of the model’s sensitivity 
analysis 
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- The variability of responses from stochastic models should be accepted since it is also part of natural 
systems but how to report it and interpret it, by e.g. reporting range of responses? 

- Retrospective identifications of chemical effects in multi-stressor environment to check if model iden-
tify the important factors 

- Combining field studies/observations/post authorization monitoring/ event driven monitoring out-
come with specific uncertainties addressed at “lower” level 

- Explore ecological literature for data which allows to validate ecological parts of population models 

- Pattern-oriented approach, combined output analysis 

- Who is doing the validation and who is paying? 

 

Question 10: How could model evaluation be agreed at EU level?  

- Evaluation of models: should identify if the model includes all relevant processes that allow it to address 
a certain question (i.e. model domain’s applicability), and if these processes are properly implemented 
and validated so that the model can be used 

- Having a standardized set of models/modules would facilitate and help all involved parties, e.g. the 
evaluation of the “generic” (ecological) part of the model should be done before it reaches the desk of 
the single evaluator 

- Evaluation of the “specific” part (ecotoxicological) related to the specific case/application? Active sub-
stance toxicity via EFSA conclusions /LoEP/DAR? Product, additional use evaluation, considering MoA? 

- Evaluation of the outcome of the modelling exercise: should be done at MS, Zonal, Central zone levels? 

- Need to establish an EFSA standing working group on model evaluation; however, priorities at EFSA are 
set by stakeholders via “self-tasking” or via EU COM  

- Other EU groups (e.g. SETAC) could contribute to address the problems and add knowledge (e.g. help to 
identify evaluation criteria) and communicate to stakeholders; final decision on acceptance of criteria 
lies with EFSA 
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