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ABSTRACT

The regulation of import and release of invertebrate biological control agents is not harmo-
nized yet in Europe. Each country has its own regulatory system in place that is legally based
on either the nature protection and/or the Plant Protection Act. The publication of the FAO
Code of Conduct in 1996 for import and release of exotic biological control agents was the
turning-point for the activities related to the import and release of biological control agents in
Europe. An EPPO expert panel developed from 1998 to 2002 two guidelines on the safe use
of biological control and established a list of biological control agents widely used in the
EPPO region. An EU funded project with the goal to develop scientific methods for evaluat-
ing environmental risks of biological control introductions into Europe (ERBIC) was con-
ducted from 1998 to 2002. In 1999, the OECD initiated a working group with the aim to
develop a guidance document on appropriate regulation of invertebrate biological control
agents. Biological control industry was very concerned about these developments and pro-
posed to the International Organization for Biological Control (IOBC/WPRS) to co-ordi-
nate harmonization among European countries. A commission of the IOBC/WPRS was put
in place in 2003 with the aim to facilitate and harmonize regulation in Europe. In 2004, the
EU released a call for project proposals with the aim to develop a balanced system for harmo-
nized registration of biological control agents.
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INTRODUCTION

In the past, Europe has generally been a source rather than a recipient of invertebrate biologi-
cal control agents in comparison to other countries with extensive experience in classical bio-
logical control, such as Australia, Canada, New Zealand, South Africa and the U.S.A. These
countries had legislation and procedures in place relatively early to regulate imports and to
analyze risks of exotic biological control agents (Sheppard et al. 2003). Most classical biologi-
cal control programs in Europe have focused mainly on controlling exotic pests in the Medi-
terranean region. Today, there is a growing interest in classical biological control of invasive
weeds throughout Europe, especially in conservation areas (Waage 1997). Increasing interna-
tional trade in agricultural products and growing accidental introductions of organisms re-
lated to tourism and global trade are nowadays important sources of new imports of exotic
pest species into Europe, as demonstrated by Bin and Bruni (1997) for Italy. Many of these
introduced organisms are candidates for classical biological control if they establish in con-
servation reserves where they may threaten native species and communities. Most if not all
European countries are signatories of the Convention on Biological Diversity and, thus, have
the obligation to prevent the introduction and, as far as possible, to control those alien species
that threaten indigenous ecosystems and habitats. Because chemical and mechanical control
of such organisms may have negative effects on ecosystems greater than those of the intro-
duced alien species itself, classical biological control may offer adequate solutions.

Protected crops grown in glasshouses have developed rapidly in many European and
Mediterranean countries, and the protected environment has favored the temporary or per-
manent establishment of imported pests. On the other hand, customers in most European
countries are increasingly concerned about pesticide residues in food, and food quality regu-
lations are becoming more stringent in Europe where most of the glasshouse crops are mar-
keted. This situation offers new avenues for non-chemical pest control. Biological control by
augmentation or inundation has developed during the last 35 years and is now a major com-
ponent of pest control in protected crops. About 90 species of invertebrate biological control
agents are presently on the EPPO list of widely used and commercialized biological control
agents in the EPPO region (EPPO 2002), and many more are under investigation for future
release. Some agents on this list may have disappeared from the market, but new ones have
come up in the meantime. Europe leads the world in this activity, and national regulatory
agencies have therefore an obligation to rule and facilitate international trade in an efficient
and appropriate way.

Regulations for introductions of invertebrate biological control agents differ between
European countries and some have yet to establish these (Bigler 1997; 2001). Obligations in
international laws and agreements, and an increasing interest in the import and release of
exotic biological control agents calls for harmonized and better regulation between European
countries. In many cases introductions of invertebrate biological agents are administered un-
der regulations which were established for other purposes, such as plant quarantine, wildlife
conservation and genetically modified plants. The application of appropriate regulatory pro-
cedures is important in order to maintain public confidence in biological control and to facili-
tate introductions and the commercial use of exotic biological control organisms.
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ACTIVITIES AND DOCUMENTS TO FACILITATE HARMONIZED
REGULATION IN EUROPE SINCE 1995

THE FAO CODE OF CONDUCT

The FAO Code of Conduct for the Import and release of Exotic Biological Control Agents
was adopted in 1995 by the FAO Conference and published in 1996 as the International
Standard for Phytosanitary Measures No. 3 (IPPC 1996). One objective of the Code was to
provide a standard for those countries that are lacking adequate legislation and procedures to
regulate import and to analyze risks related to biological control agents. The document lists
in a generic way the responsibilities of the authorities and importers and exporters of biologi-
cal control agents. Furthermore, it recommends that governments already fulfilling the objec-
tives of the Code may adapt their existing regulatory systems in the light of this guidance.
This objective of the Code may be interpreted as being the first attempt to harmonize regula-
tion of biological control agents worldwide. The revised version of this Code of Conduct has
extended its range from classical biological control to inundative biological control, native
natural enemies, microorganisms and other beneficial organisms, and also includes evaluation
of environmental impacts (IPPC 2005). The publication of the FAO Code can be considered
as the turning-point for a number of activities related to import and release of invertebrate
biological control agents in Europe.

EPPO GUIDELINES AND ‘POSITIVE LIST’

Shortly after the Code’s publication, the European and Mediterranean Plant Protection Or-
ganization (EPPO) together with CABI Bioscience organized a workshop on safety and effi-
cacy of biological control in Europe (EPPO 1997). In its recommendations, the scientific
committee of the workshop noted that “…practices for the import of macrobiological agents
at present vary greatly between European countries. These practices should be harmonized,
with appropriate conditions recommended for importation for different purposes, e.g. re-
search, classical, commercial biocontrol.” The workshop suggested that an EPPO Panel should
be established, and promote the adoption of harmonized practice for the import of inverte-
brate biological control agents. The workshop broadly endorsed the FAO Code and recom-
mended that guidelines be drawn up to meet European needs with respect to the different
legislations and regulations. It was stressed that the guidance on harmonized regulation should
not slow the process of import of biological control agents, be it for first introduction for
research or for release later on. The workshop concluded that a certification system should be
put in place for Europe instead of a registration procedure, to ensure a ‘light’ regulatory
system with efficient and rapid mechanisms.

The registration system for microbial biological control agents in place in the EU under
Directive 91/414/EEC was given as a negative example of regulating biological control agents.
This Directive accommodates the registration of microbiological control agents since 1992,
and experience over the years has shown that the Directive and its implementation is so strin-
gent that it is basically impossible to register a new microorganism in the EU countries. The
workshop decided to establish an expert panel with the aim of drawing up more specific
guidelines and to prepare a ‘positive list’ of invertebrate biological control agents that are
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widely used in the EPPO region without any reports on adverse effects. The EPPO panel met
a number of times between 1998 and 2002 and the results were published in two guidance
documents and in a ‘positive list’ of organisms for safe use in EPPO countries. The first
guideline recommends a system for the first import of exotic biological control agents for
research under contained conditions (EPPO 1999). The second document gives guidelines
for the import and release of exotic biological control agents, including information on how
to prepare a dossier by the applicant for the national authority and on how the authority
should examine the dossier (EPPO 2001). The two guidelines stress the importance of a two-
step system for import and release, i.e., EU countries should first establish a regulatory pro-
cess for import of exotic organisms for research under containment. The results of these in-
vestigations will provide the necessary data to make decisions on whether the organism can
later be imported for release. The approval for release will be granted if further studies show
that the organism is safe for the environment and humans. To facilitate and speed-up the use
of invertebrate biological control agents in the EPPO region, a list of commercially available
organisms was first published (EPPO 2002) with the idea to regularly adapt the list depend-
ing on new information.

THE ERBIC RESEARCH PROJECT

In parallel with the EPPO panel activities, the EU-funded research project ERBIC (Evaluat-
ing Environmental Risks of Biological Control Introductions into Europe) was executed from
1998 to 2002. Among the objectives, major aims were: 1) to ensure that the introduction and
use of biological control agents is done in a way which does not put at risk non-target organ-
isms, 2) to develop rapid and reliable methods to assess the potential risk of import and re-
lease of biological control agents in Europe, and 3) to design specific European guidelines to
ensure that biological control agents are environmentally safe. One of the main outcomes of
the project was the proposal for the environmental risk assessment of exotic natural enemies
in inundative biological control (van Lenteren et al. 2003). This paper presents for the first
time detailed criteria for risk assessment and a ranking system that is based on the quantitative
evaluation of more than 30 invertebrate biological control agents used in inundative control
in Europe.

THE OECD GUIDANCE DOCUMENT

An initiative starting from a meeting held in Canada in 1999 resulted in an activity of OECD
( Organization for Economic Co-operation and Development) countries with the aim to de-
velop a harmonized approach for regulation of invertebrate biological control agents. It was
agreed that a harmonized regulatory system in the OECD member countries would be  ben-
eficial for biological control and that a ‘light’ form of regulation would be appropriate. The
development of harmonized guidance for regulation requirements would enable companies
to submit the same applications to many countries, and would allow regulatory agencies to
benefit from each other’s reviews. The document (OECD 2004) proposes guidance to mem-
ber countries on information requirements for a) the characterization and identification of
the organism, b) the assessment of safety and effects on human health, c) the assessment of
environmental risks and d) the assessment of efficacy of the organism. It is however, the
decision of member countries whether and how these organisms are regulated, and countries
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may require additional information to meet national or international requirements. With na-
tive or established organisms and with those long in use in a country, substantially reduced
information requirements may be appropriate.

A BOOK ON METHODS OF RISK ASSESSMENT FOR BIOCONTROL AGENTS

Attempts to implement the EPPO, ERBIC and OECD documents into national regulatory
systems in a number of European countries have shown that the required information and
data are in many cases not available and have to be produced prior to submission of a dossier
to the national authority. It became also evident that the framework of environmental risk
assessment that should be used for the preparation of the dossiers by the applicants and the
evaluation by national authorities was not yet established in Europe. The lack of methodol-
ogy for risk assessment of invertebrate biological control agents was recognized by the Euro-
pean biological control community, and consequently, 25 experts from across the world gath-
ered for a workshop in Switzerland in 2004 to put together a synthesis of current knowledge,
and to provide recommendations for further regulatory guidance in this area. The emphasis
was on providing science-based guidance for those assessing and evaluating environmental
risks, and on providing up-to-date information on existing methods and their application for
evaluating non-target effects. The starting point was to address all the information require-
ments for environmental risk assessment laid out in the recent OECD publication (OECD
2004). A further aim was to compile all this information for a book, which is to be published
by CABI Publishing (Bigler et al. 2006).

THE IOBC/WPRS COMMISSION FOR HARMONIZATION OF REGULATION

The European biological control industry was very concerned when the OECD guidance
document was published as the information requirements were considered to be too strin-
gent, and manufacturers feared that each national authority in Europe would establish their
own regulatory system. As a consequence, the International Biocontrol Manufacturer Asso-
ciation (IBMA) proposed to the International Organization for Biological Control (IOBC/
WPRS) to co-ordinate harmonization among the European regulatory authorities. A Com-
mission of the IOBC/WPRS was put in place in 2003 with the objectives to 1) collect infor-
mation on regulation in European countries and compile an overview, 2) organize a work-
shop with countries that have participated in the data compilation together with the biocontrol
industry and regulators, 3) produce a document that gives detailed guidance on regulation
procedures for exotic and indigenous biocontrol agents, 4) up-date EPPO’s list of safe organ-
isms, 5) propose a consultation procedure that will allow exchange and use of information
and data on biological control agents between European countries and 6) propose a European
expert group for invertebrate biological control agents. The first meeting of the Commission
was held in 2004 with the participation of scientists, regulators and industry representatives
from 15 European countries and resulted in fulfillment of objectives 1 to 3. The document on
information requirements for import and release of invertebrate biological control agents in
European countries (Bigler et al. 2005) gives more specific advice to applicants and national
authorities on information required for risk assessment compared to the EPPO and OECD
documents cited above, and it reduces data requirements for facilitating regulation, but still
respecting concerns of human and environmental safety. Proposals for objectives 4 to 6 will
be elaborated in a future workshop.
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THE EU CALL FOR A BALANCED SYSTEM OF REGULATION

In October 2004, the Directorate-General for Research of the European Commission re-
leased a call for project applications with the aim to develop a balanced system for regulation
of biological control agents (micro- and macro-organisms), semiochemicals and botanicals.
The call specifies that, despite considerable research efforts on biological control, the number
of microbiological products on the market in Europe is currently still low, compared to other
countries, e.g., the U.S.A. and Canada. The aim of the task is to review current legislation,
guidelines and guidance documents and to compare this with similar legislation in other coun-
tries where the introduction of new biopesticides has proven to be more successful. New
appropriate and balanced regulatory systems should be designed, provided that no compro-
mises are made to the level of safety. This is the first time that the EU has become involved in
regulatory affairs of invertebrate biological control agents with the intent to harmonize na-
tional systems of EU countries and hence, it can be expected that in few years from now, the
EU members and other European countries may regulate invertebrate biological control agents
under uniform principles.

REGULATION REQUIREMENTS IN EUROPEAN COUNTRIES IN 2004

For the preparation of the workshop organized by the IOBC/WPRS Commission on the
harmonization of regulation of invertebrate biological control organisms held in 2004, and in
fulfillment of objective 1 of the Commission (see above), we have sent out questionnaires to
regulatory authorities and biological control scientists in 19 European countries. Replies were
returned by all countries, although the quality of information provided differed greatly be-
tween countries. Nevertheless, the questionnaires yielded interesting information and data
which are presently being compiled and prepared for publication. All countries addressed by
the questionnaires have national legislations in place. However, large differences exist in the
degree of  implementation of regulatory measures of invertebrate biological control agents in
these countries as demonstrated in Figure 1. The present status of regulation has been as-
signed to three categories: a) regulation is implemented to some degree in eight countries
(Austria, Czech Republic, Denmark, Hungary, Norway, Sweden, Switzerland, U.K.), b) five
countries are working on the design and implementation of a regulation system (Finland,
Germany, Netherlands, Slovenia, Spain) and c) six countries have no regulation implemented
yet and will not have a regulatory system in place in the foreseeable future (Belgium, France,
Greece, Italy, Poland, Portugal).

The results of the survey further demonstrated that the requirements differ largely be-
tween European countries. Examples of differences are:

• the assignment of a competent national authority (plant health, pesticide registration or
environmental authority),

• the information requirements for evaluation of a dossier and subsequent level of risk as-
sessment,

• whether native species have to be regulated as well; when regulation is required, native
species usually follow a “short track” risk assessment, whereas exotic species are assessed
more thoroughly,
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• the system of regulation: by authorization, by permit, etc.

• listing of biological control species based on commercial availability or on risk based evalu-
ation.

The survey also showed that there is a need for harmonization on a European level.
Initiatives with respect to information requirements for import and release have already been
taken (Bigler et al. 2005).

Figure 1. Present status of regulation of invertebrate biological control agents in 19 European
countries. Countries where regulation has been implemented are indicated with
green dots, countries where regulation is in preparation with yellow dots and those
without regulation in place with orange dots.

 

CONCLUSIONS

Attempts to harmonize regulation of invertebrate biological control agents in Europe have
been undertaken since the publication of the FAO Code of Conduct in 1996, and regulatory
guidelines developed by international organizations, such as the EPPO and OECD during
the last ten years, have been adopted and implemented by national authorities in a few Euro-
pean countries. Given that legislation for the regulation of invertebrate biological control
agents differs among European countries and that laws are not yet in place in some countries,
responsibilities are often not yet clearly assigned to ministries or government agencies on
national levels. Different regulations among European countries may cause serious problems
to the biocontrol industry as dossiers must respect national requirements and criteria in those
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countries where regulation is in place. This makes applications more time consuming and
costly, and can be a factor for a company to decide not to develop the organism to a product
if the market potential is estimated low in comparison to the development costs. Past experi-
ence has shown that overregulation, i.e., rigid legislation with stringent data requirements
may keep such products off the market for a long time or even prevent industry from  submit-
ting applications in some countries. This situation has been  experienced in the EU since 1992
with the registration of microbial biocontrol agents that are regulated under the Directive 91/
414/EEC which largely follows requirements developed for synthetic pesticides. Costly risk
assessment studies and long term evaluation of dossiers has kept most products off the mar-
ket and resulted for the few registered micro-organisms in an average evaluation period per
product of over 70 months (Blum et al. 2003). Uncoordinated regulation of biological control
organisms bear the risk that approval for release in one country may have impacts for others
if the organism crosses borders and establishes in other countries. A recent example is the
establishment of Harmonia axyridis, the Multicolored Asian Lady beetle, in European coun-
tries like Switzerland, where the application for release of this coccinellid was rejected in the
nineties based on documented non-target effects. Releases in other European countries has
resulted in the establishment of the lady beetle and in crossing borders and invading other
countries. This and other examples demonstrate that Europe urgently needs a harmonized
regulation of biological control agents which will prevent import and release of unsafe organ-
isms, but which will not put an unnecessary burden on biological control.
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