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Regulation of biological weed control agents 
in Europe: results of the EU Policy Support 

Action REBECA

R.-U. Ehlers1

Summary

Biological weed control uses invertebrate biological control agents (IBCAs) as well as plant patho-
gens. Unlike North America, Australia and New Zealand, Europe has no central agency responsible 
for an environmental risk assessment (ERA) prior to the introduction of exotic IBCAs, and no clas-
sical biological control agents for weed control have been released in Europe. However, many exotic 
and native insect and mite species are currently used in European horticulture. Since the establish-
ment in Europe of the exotic coccinelid Harmonia axyridis (Pallas) and concerns about potential dis-
placement of indigenous coccinelids, proposals and guidelines for the regulation of IBCAs have been 
prepared. The European Union (EU) Policy Support Action Regulation for Biological Control Agents 
(REBECA) has contributed to the development and harmonization of guidelines and implementation 
of regulation procedures. However, regulation is organized on a national level. For progress in bio-
logical weed control, a well-recognized and knowledgeable European-wide organization dealing with 
the risk assessment and authorization of IBCA is urgently needed. Microbial weed control agents and 
products of natural origin have to be registered following the rules of the EU directive 91/414, which 
treats such biological control agents (BCAs) almost like synthetic chemical plant-protection products. 
REBECA has reviewed current legislation and guidance documents and made proposals for alterna-
tive, less bureaucratic and more efficient regulation procedures maintaining the same level of safety 
for human health and the environment but accelerating market access, increasing the availability of 
BCAs and lowering registration costs. Information on the progress of the REBECA Action is avail-
able on-line (www.rebeca-net.de). In Europe, the current expertise on risk assessment of biological 
weed control agents is limited to a few experts. A lack of knowledge at the level of regulation authori-
ties will result in exaggerating risks and implementation of unnecessary regulation. It is therefore 
recommended to start a dialogue between weed control scientists and regulation experts immediately 
in order to prepare the ground for the use of biologicals in weed control in Europe.
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Why regulation of biological  
control agents?

Regulation is implemented by governments when hu-
man activities cause or threaten to cause damage to the 
society. In order to avoid, prevent or minimize impacts, 

regulation is necessary. It should concentrate on safety 
aspects and try to minimize impacts on trade, economy 
and the environment.

Biological control agents (BCAs) for weeds, with 
very few exceptions, can be regarded as environmen-
tally safe. In biological weed control, invertebrate 
agents including nematodes (IBCAs) and microbial 
pathogens have been released. These BCAs have been 
the most successful, cost effective, safe and environ-
mentally friendly method of weed management. None-
theless, our societies demand information on the risks 
and safety of BCAs.
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Management of risks in  
modern societies

When regulating the use of BCAs, risks and benefits 
have to be carefully considered. Any kind of exaggera-
tion of risks is causing trade-off effects (Graham and 
Wiener, 1995). Regulation might keep older, riskier 
technology (e.g. synthetic pesticides) in use. While 
policy and society demands a reduction of chemical 
control, over-regulation of biological control can re-
sult in a more widespread use of chemicals or increase 
damage caused by invasive weeds. In order to minimize 
trade-off effects, some fundamental rules of regulation 
should be followed. Prior to the development of regula-
tion, a cost–benefit analysis should assess the magni-
tude of any problem and try to estimate the potential 
environmental damage. The result of the cost–benefit 
analysis will answer the question: Do benefits of regu-
lation justify costs of regulation? A risk–trade-off-anal-
ysis should follow. Once trade-offs are identified in a 
quantitative and qualitative way, target risks and coun-
tervailing risks must be weighed and affected popula-
tion (e.g. farmers vs endangered species) be estimated 
(Graham and Wiener, 1995). The last step is to develop 
effective and inexpensive tools. The search for cheaper 
and more effective tools to achieve the basic goal is of 
major importance and might produce creative solutions 
for risk assessment. These three principles are simple 
but also quite powerful. If they were taken seriously 
and implemented in the right way, they can improve 
risk regulation and potentially save money and damage 
to the environment. The analysis ensures that policy is 
driven by full appreciation of relevant risks and not by 
hysteria and alarm (Sunstein, 2002). Unfortunately, the 
implementation of regulation of BCAs is not always 
driven by this analytical approach but by the power 
play between interest groups and tradition. Rules, 
which have been developed in the past to protect the 
environment from synthetic chemical plant protection 
products, are now implemented on innovative, biologi-
cal agriculture tools.

The REBECA action
As set out in the European Union (EU) Community Ag-
riculture Policy (CAP) package 2003, developing agri-
cultural techniques, which are both ecologically sound 
and economically viable, will require new and power-
ful tools and assessment methods for the management 
of weeds, pests and diseases in European agriculture, 
horticulture and forestry. Biological control agents are 
part of these tools. However, despite considerable re-
search efforts on biological and natural control agents 
(beneficial insect, mites and nematodes, microbial plant 
protection products, plant derived substances and semi-
ochemicals), the number of such products on the market 
or projects in biological weed control in Europe is cur-

rently extremely low compared to other Organisation 
for Economic Co-operation and Development (OECD) 
countries. Therefore, the EU Commission published a 
call for proposals to organize a policy support action. 
As a result, the REBECA Action ‘Regulation for Bio-
logical Control Agents’ was started in January 2006. 
It reviews current legislation, guidelines and guidance 
documents at Member State and EU level and com-
pares these with similar legislation in other countries, 
where the introduction of new BCAs has proven to be 
more successful than in the EU. The studies are avail-
able on the REBECA webpage. Based on specific in-
put by researchers, regulators and product developers,  
proposals for appropriate and balanced risk assessment 
demands for BCAs have been developed. It is expected  
that no compromise to the level of safety will be made. 
In fact, more adapted risk assessment strategies might 
produce greater safety than occurs in the existing 
system. Proposals for a balanced regulatory environ-
ment will lead to better access to BCAs for growers 
and farmers and, therefore, to further reductions in the 
use of chemical pesticides. The results will serve as a 
scientific basis for reviewing current legislation and 
guidance for BCAs. The REBECA Action will last un-
til December 2007 and will present and has discussed 
the outcome at a final conference in September 20–21, 
2007 in Brussels. Results are also available on the RE-
BECA webpage.

Risks related with the use of IBCAs
No human activity is without potential risks. As a first 
step, REBECA analysed the real and potential risks re-
lated with the use of biological control agents. Risks 
related with IBCAs have been summarized by the 
REBECA Action (see results and presentations of RE-
BECA Wageningen Workshop at www.rebeca-net.de): 
(1) Human and animal health: The probability of risks 
to humans is considered to be remote and limited to al-
lergic reactions and bites and stings. (2) Plant and crop 
damage and development to nuisance: There are few 
reports of crop damage, e.g. Macrolophus caliginosus 
(Wagner) on tomato, or related problems such as the 
contamination of crop products, e.g. Harmonia axy
ridis (Pallas) in grapes in the USA. The latter can also 
be a nuisance when entering into houses. Plant damage 
is of less importance in the use of IBCAs to control 
plant pests; however, it is of major concern in biologi-
cal weed control. (3) Environment: It was recognized 
that most important risks of IBCAs, real or perceived, 
are to the environment. These are: establishment of the 
exotic species in a new country, parasitism or preda-
tion of non-target species, competition or displacement 
of native species, perturbation of ecosystem functions, 
e.g. pollination, introduction of contaminating agents 
(pathogens, hyperparasites), and inter-breeding with 
native species.
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Data requirements for risk  
assessment of IBCAs

The REBECA Action considered all aspects of biologi-
cal control applications, classical and augmentative 
(inundative) biological control as well as control of 
plant pests and weed control. Data needed to perform 
an environmental risk assessment (ERA) for IBCAs are 
limited to exotic species. For indigenous species, only 
data on identification should be required, and specimen 
should be deposited in recognized collections. For the 
ERA of exotic species, a hierarchical approach is rec-
ommended (Fig. 1).Within the scientific and regulatory 
expert groups in the REBECA Action, risks posed by 
exotic IBCAs were mainly related to host specificity, 
whereas impacts to health were considered negligible. 
For non-native species, additional safety data should 
inform about establishment, host range and dispersal. 
The hierarchical system proposed by van Lenteren et al. 
(2003), and updated in van Lenteren et al. (2006a, b) 
should be adopted (Fig. 1). Besides the significant re-
duction of weed populations, another major measure 

for success of a weed control release is the dispersal 
and establishment of a species. Consequently, dispersal 
and establishment are a pre-requisite for successful bi-
ological weed control, and ERA can therefore concen-
trate on the host-range testing. For host-range testing, 
REBECA experts recommended adoption of the testing 
scheme proposed by van Lenteren et al. (2006b) and 
to select non-target species for host-specificity testing 
as recommended by Kuhlmann et al. (2006), who pro-
posed selection from three categories: (1) phylogeneti-
cally related; (2) occurs in the same ecological niche; 
(3) unrelated ‘safeguard’ species. Testing of the host 
range is first done in laboratory trials using one non-
target species. If acceptance of non-target hosts is ob-
served in no-choice tests, further tests need to include 
direct comparison of the acceptance and development 
on non-target species when the target species is simul-
taneously available. It is recommended that three treat-
ments are compared with appropriate replication: (1) 
target species alone (control); (2) non-target alone (no-
choice); (3) target and non-target together (choice). Of-
ten, these laboratory experiments provide false positive 

Figure 1. The hierarchical system proposed by van Lenteren et al. (2003), and up-
dated in van Lenteren et al. (2006a, b) for risk assessment of invertebrate 
biocontrol agents. Exit from the system with the answer ‘yes’ will require a 
permit for release, and with ‘no’ the permit will be refused. Refusing might 
be particularly conflicting as the past use of exotic IBCAs for pest control 
has caused no or remote damage in Europe.
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results on the host range. If the non-targets are accepted 
in these tests, experiments should be carried out un-
der more natural conditions in contained environments 
such as large cages in the country of origin. Field ob-
servations on the host range in the ecosystem of origin 
might also be considered for a decision on the risks.

Direct and indirect effects are a summary of infor-
mation gained from the available literature. When such 
information is not readily available, these effects may 
be estimated by ‘expert knowledge’ or generated from 
the data on establishment, host range and dispersal in 
the ERA. Examples of direct effects would include ef-
fects on non-target species and on other trophic levels 
(such as intra-guild predation and omnivory), hybrid-
ization and enrichment and vectoring. Indirect effects 
are those that occur when there is no direct interac-
tion between the control agent and non-target species, 
such as competition and competitive displacement 
(see van Lenteren et al., 2003; Bigler et al., 2006). 
Indirect effects are difficult to quantify but are likely 
to be related to the scale of the direct effects. Risks 
related with the use of nematode are considered as ex-
ceptionally low as the dispersal is limited, and effects 
on non-target hosts are transient (Ehlers, 2003). How-
ever, this does not include weed control nematodes 
as they have not been considered yet. The REBECA 
Action has checked the applicability of its recommen-
dations for both weed and pest control agents and rec-
ommends the use of both approaches. Methods on the 
procedures to assess environmental risks have been 
developed and widely discussed among experts (e.g. 
Bigler et al., 2006).

How to regulate IBCAs in Europe?
What is not yet decided is how regulation of IBCAs 
should be implemented in Europe. Benefits by far 
out-weigh the risks posed by IBCAs. Therefore, these 
‘low-risk’ products should not be over-regulated in order 
to enable the market excess also for small- and medium- 
sized enterprises or make possible cost-effective bio-
logical weed control programmes. The past has taught 
us that one of the major reasons why IBCAs have 
gained a market share of >150 million euros per year 
is the reduced level of regulation for these organisms. 
Of 90 nematode, mite and insect species in the list of 
biological control agents widely used commercially in 
Europe and neighbouring states, 40% originate from 
outside of Europe (EPPO, 2003). The European Plant 
Protection Agency (EPPO) had a ‘Panel on Safe Use of 
Biological Control’, which recognized that these spe-
cies had been widely used in several EPPO countries 
and concluded that other EPPO countries may there-
fore presume with some confidence that these agents 
can be introduced and used safely. However, EPPO 
is not an organization which gives authorization for 
use of exotic IBCAs. Authorization in Europe is cur-
rently organized on a national level by different plant 

protection organizations, quarantine offices or agencies 
responsible for the natural environment. No European-
wide organization exists which could authorize the use 
of IBCAs also for weed control. To minimize bureau-
cratic efforts and costs, the regulation of IBCAs should 
not be in the hands of organizations currently regulat-
ing agrochemicals and should follow rules specifically 
developed for IBCAs. REBECA has provided informa-
tion on data requirements and forms for applications. 
What has not been solved is the problem of national 
regulation. As IBCAs cannot be restricted to national 
borders, a Europe-wide organization of the authoriza-
tion is necessary. Committees including all stakehold-
ers and member states should decide on the risks and 
produce consensus reports in order to agree on ‘posi-
tive lists’ of those IBCAs which pose no major risks 
to the environment. Similar approaches have been suc-
cessful in the past (EPPO list). Such panels might be a 
solution for future assessment of risks related with the 
use of IBCAs in Europe and can also be implemented 
to assess the risk of IBCAs for biological weed control. 
However, such an organization must be recognized 
by all member states. Therefore, agreement between 
member states should be sought to identify one Euro-
pean organization which will be responsible for the risk 
assessment and authorization of IBCAs.

Risks related with the use of  
microbial agents

The risks related with the use of microbial BCAs are 
pathogenicity to humans, mammals and other non-tar-
get organisms, effects of microbial secondary metabo-
lites on non-targets, sensitization and allergic effects, 
genotoxicity, development of resistance to antibiotics, 
persistence in the environment, entering into or ac-
cumulation in the food chain, genetic instability, mi-
crobial contamination and other adverse effects on the 
environment. Most of the risks are reflected in data re-
quirements for registration according to EU Directive 
91/414 (Table 1).

Data requirements and  
registration of microbial BCAs

The directive 91/414 does not make any difference 
between agents used to control plant pests or diseases 
or weed control micro-organisms. However, the regis-
tration process is expected to handle information re-
quirements with some flexibility on a ‘case-to-case’ 
basis and not ask for data when no potential risk can be 
identified. Considering authorities follow these recom-
mendations, many of the data requirements might not 
be relevant or applicable for weed control agents, and 
regulators might be able to waive data requirements, 
which would significantly ease the registration process 
for weed control micro-organisms.
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The procedure for EU registration of plant protec-
tion products containing micro-organisms is well de-
fined. An applicant produces a dossier on the ‘active 
ingredient’ (ai) including all studies and data as sum-
marized in Table 1. Pre-submission meetings of ap-
plicant and regulation authorities are recommended by 
the REBECA Action to discuss possible waivers and 
to prevent expensive investigations on non-relevant 
risks. The dossier is submitted to one national regula-
tion authority of choice. This agency, the rapporteur 
member state, checks the completeness of the data set 
(completeness check) and then prepares a Draft As-
sessment Report. This report is sent to the EU SANCO 
(EU Directorate General for Health and Consumer Af-
fairs) office responsible for the registration at the EU 
level, to the European Food Safety Agency (EFSA) and 
all member states. European authorities can consult ex-
perts on the risk of the ai. SANCO discusses the risk 

assessment with national regulation authorities. If the 
authorities consider the risks can be managed appro-
priately without major damage to users, consumers and 
the environment, then the ai is listed on the Annex 1 of 
Dir. 91/414. The final decision on the inclusion of the 
ai on the Annex 1 is taken by the Standing Committee 
on the Food Chain and Animal Health (SCFCAH) of 
EFSA together with SANCO (European Commission). 
If included, the ai cannot yet be used. National registra-
tion of the commercial product has to follow.

Data requirements of the formulated product involve 
trade name and composition (formulation), physical, 
chemical, technical properties (storage stability, parti-
cle size distribution etc.), data on application (intended  
use, mode of action, application method and rates, 
number and timing of applications, proposed instruc-
tions for use including safety indications), information 
on re-entry periods, cleaning of application equipment, 

Table 1. Data requirements for risk assessment according to Annex II B of the European Union Directive 91/414.

 Data requirements

 Identity
 Registration is on strain level, every new strain has to go through the process of risk assessment
 Methods to identify and determine strain must be provided
 Methods to identify impurities (contaminating micro-organisms, relevant metabolites) must be provided
 Biological properties
 Origin and natural occurrence
 Target
 Mode of action
 Specificity
 Dispersal and colonization ability
 Genetic stability
 Production of metabolites
 Human health TIER I
 Medical data
 Sensitization (inhalation and skin)
 Acute toxicity, pathogenecity and infectivity (oral, inhalation, intraperitoneal/subcutaneous)
 Genotoxicity (metabolites of particular concern)
 Short-term toxicity and pathogenecity (repeated exposure)
 First aid measures
 Human health TIER II
 In vivo studies in somatic cells
 In vivo studies in germ cells
 Residues
 Persistence and multiplication
 Non viable residues
 Viable residues
 Fate and behaviour in the environment
 Persistence and multiplication (soil, water, air)
 Mobility
 Effect on non-target organisms
 Birds
 Aquatic organisms (fish, algae)
 Bees
 Other arthropods
 Earthworms
 Non-target soil micro-organisms
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measures in case of an accident, efficacy data. Data on 
human health, exposure under the proposed conditions 
of use, residues, fate and behaviour in the environment 
and effect on non-targets are similarly requested as for 
inclusion on Annex 1. The procedure is laid down in 
the Dir. 91/414 which was amended by Dir. 2001/36/
EC (Data Requirements Micro-Organisms). The Euro-
pean Parliament and Council are currently discussing 
a proposal for a regulation concerning the placing of 
plant protection products on the market, which will re-
place 91/414. All relevant information, guidelines, di-
rectives, position papers of stakeholders and results of 
the REBECA Action in relation to this discussion are 
available on the webpage.

Are costs too high to allow use of  
microbial agents in weed control?

The situation with microbial BCAs is different. Due to 
the existing regulation, products do not make it to the 
market or are withdrawn immediately when regulation 
is required. Some member state governments try to 
find ways around 91/414. In Italy, until 2006, microbial 
products which only had the Latin scientific name as a 
product label did not need any registration. Switzerland 
had experts reviewing reduced data files. As a result, 
Switzerland has the largest number of BCA products 
available on the market. Now, the country wants to 
adapt to European rules. Some countries implemented 
a listing for low-risk products, such as plant growth 
promoters, and only demanded a minimum of safety 
data. Weed control agents might be possible candi-
dates for such lists of low-risk agents. Within the EU, 
reduced data requirements for low-risk products are 
also discussed. However, it is not yet well defined what 
low-risk or basic products are.

Negative examples are also available for weed bio-
logical control. A European project considered fungal 
pathogens to control the Giant Hogweed but dropped 
the idea when participants learned that the agent had to 
go through registration according to 91/414 (M. Cook, 
2007, personal communication). Whereas classical con-
trol programmes are area-wide approaches supported  
by public funds, the commercial application is using 
BCAs to substitute chemical measures on a limited 
area. In the past, the commercial use of weed control 
agents in Europe was restricted to The Netherlands, 
Germany and Belgium. Koppert (The Netherlands) 
sold the product Biochon containing the fungus Chon
drostereum purpureum ([Pers.: ex Fr.] Pouzar) to con-
trol the introduced black prunus, Prunus serotina Ehrh. 
First introduced to diversify the forest, it later turned 
out to out-compete native shrubs and trees, and forestry 
wanted to remove the plant. The commercial success 
was limited. The product had been sold as a wood-rot 
promoter. When criticism arose and registration ac-

cording to the directive 91/414 EEC was demanded, 
the company withdrew the product from the market. 
Costs related with the production of safety data would 
have outranged the possible commercial turnover by 
far (W. Ravensberg, 2007, personal communication).

Fortunately, regulation authorities now ask for less 
data and are prepared to give waivers for certain data 
requirements for microbial agents. Thus, costs for reg-
istration are lower than for chemical agents. However, 
one must calculate with approximately 0.4–3.0 mil-
lion euros. In area-wide weed control, the costs related 
with the damage caused by invasive weeds might, 
however, justify costs for registration. Economic esti-
mates in Germany concluded that the control of Giant 
Hogweed, Heracleum mantegazzianum Sommier and 
Levier, reaches a yearly amount of 12.3 million euros 
and of Japanese Knotweed, Fallopia japonica Houtt., 
32.3 million euros. The costs to treat patients suffering 
from allergic asthma or rhinitis caused by Ambrosia 
artemisiifolia L. was estimated at 32.1 million euros 
(Reinhardt et al., 2003). However, these costs do not 
give indication of the market size for a commercial 
biological control product, particularly as for weed 
control cheaper chemical products are available and 
might be more effective when extinction during early 
establishment is required. But for reduction of prob-
lems with, e.g. the Japanese Knotweed, the introduc-
tion of pathogens could be a solution. The question 
is, of course, how to deal with registration. Following 
the European rules, pathogens would at least need to 
go through the registration procedure for inclusion in 
Annex 1.

Going through the list of requirements (Table 1), 
many questions could be answered immediately about 
risks of microbial weed control agents, and the conclu-
sion would be ‘no risk’. However, SANCO rules fol-
low the precaution principle, and authorities might pos-
sibly request experimental data for minor risks as well, 
which would make registration of a weed control agent 
an expensive exercise. Should, however, authorities 
give waivers for data on minor risks, then the registra-
tion might be less expensive than what has been spent 
in the past for the registration of BCAs to control in-
sects and diseases. Scientific information and consider-
ation of expert opinions can produce more confidence 
on the safety of weed control agents among authorities 
and justify provision of waivers.

Major concern with microbial agents is infectivity 
and pathogenicity to humans and possible effects of mi-
crobial metabolites. For weed control agents, these con-
cerns might be of much less importance than for other 
BCAs. Medical doctors are well informed about every 
possible human pathogen or toxin producer causing food 
poisoning. EU Dir. 2000/54 gives precise information 
about which microbial organisms might cause damage 
to workers. Thus, for some organism, a risk assessment 
has already been done. Can we then waive the human 
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risk investigations if our microbial agent is not on the 
list? Can we argue that humans and other non-targets 
have co-evolved with these organisms and therefore 
authorities can waive many of the data requirements on 
the eco-toxicology? For instance, tests on earthworm 
toxicology are required, but a literature search has not 
resulted in any report of microbial pathogens found in 
these animals. Is it necessary to answer questions on 
residues possibly entering the food chain when the EU 
project ‘Risk Assessment of Fungal Biological Control 
Agents’ (www.rafbca.com) has provided evidence that 
fungal BCAs do not pose significant risks? Several re-
quirements carried over from risk assessment of chemi-
cal products can certainly be waived. Should proposals 
of the REBECA Action be acceptable to policy makers 
and regulators, we might see a brighter future also in 
the use of microbial weed control agents.

To exploit the use of biological weed control agents 
in Europe, research projects should also consider the 
use of micro-organisms. Weed control scientists should 
contact experts experienced in the application for au-
thorization of microbial control agents and together 
discuss relevant risks and data requirements and esti-
mate costs related with the registration process. Pub-
lic support might be available as no registration for a 
microbial biological weed control agent has ever been 
applied for before. Such an experience can afterwards 
serve as an example to define waivers and produce 
guidance documents to facilitate future registration 
procedures of microbial weed control agents. The sci-
entific community dealing with biological weed con-
trol will not be able to progress without recognizing 
the information requirements by public authorities. 
Their request for data on the safety goes beyond the 
assessment of non-target effects on plants and the envi-
ronment, which is identified as the major risk by weed 
control science. Contact between regulators and poten-
tial applicants should be made at an early stage of weed 
control projects to exchange knowledge and produce 
an environment for a scientifically based risk assess-
ment, which considers concerns of all stakeholders. If 
weed control science and regulation will not enter into 
this dialogue, biological weed control in Europe will 
not have a future.
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