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Abstract

The practice of biocontrol has been impacted by in the evolution of environmental values 
in societies, and difficulties in obtaining release permits. These challenge biocontrol 
stakeholders, researchers and regulators to foster more effective public engagement with 
invasive species management. To succeed, public engagement requires the disambiguation 
of research activities from public agency decision making. This requires greater up-front 
investment in public communication and consultation, and more transparency by agencies 
in the application of their decision making criteria. However, these additional costs can be 
offset if the result is attenuated surrounding controversies and amplified public support for 
invasive plant control. This article draws from a five year comparative study of biocontrol 
practice, policy & public engagement in the U.S., South Africa, New Zealand, and Australia. 
It presents key findings to guide public engagement with biocontrol of invasive plants. 

Introduction

The social context of weed biocontrol has changed 
dramatically since the first International Symposium 
on Biological Control of Weeds (ISBCW). Formerly, 
biocontrol researchers labored in autonomy from 
society, but now they are increasingly expected 
to communicate their work to non-expert public 
officials and members of the public. With the rise of 
environmental values and legislation, environmental 
scientists and agencies funded with public monies 
were increasingly asked to justify their activities 
to the public (Speth, 2004). This gave rise to early 
efforts to cultivate public support for biocontrol of 
invasive plants, using the tools of public outreach 
and public consultation. These early efforts push 
information out to the public, or gather comments 
from the public. In the 21st century social context, 
unidirectional communication to or from the public 
regarding science is not sufficient to garner public 
monies, nor public support, for any type of scientific 
activity. 

By studying cases where there is greater 
public support for the application of science and 
technology in addressing social needs, social 
scientists have articulated a new model for relating 
scientists and their institutions to society: public 
engagement (McCallie et al., 2009). Unlike the 
unidirectional communication implicit in public 
communication and comment, participatory public 
engagement with science and technology (shortened 
to “public engagement”) facilitates mutual learning 
among publics, scientists, and others with respect 
to the development and application of science and 
technology in modern society (Rowe and Frewer, 
2005; Mooney,  2010). Public engagement is more 
costly in terms of time and resources. However, 
members of the public are challenging publicly-
funded researchers and regulatory agencies to be 
more transparent in their decision making, and 
the early models of public communication do not 
support effective responses. Public engagement has 
the potential to cultivate greater public support for 
biocontrol. 
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 Invasive plant control in the future will 
require more than passive public support. It will 
require active and sustained engagement by citizens 
and stakeholders, who reasonably expect public 
agencies to demonstrate how this practice addresses 
economic and conservation goals. Public engagement 
fulfills democratic values, which is especially 
important for any public interest science (Warner et 
al., 2011), but also good practice to minimize social 
conflicts over biocontrol agent releases (Warner 
and Kinslow, in press). Since the public funds most 
invasive species control programs, it is reasonable 
to educate and engage them on a continuing basis. 
Controversies surrounding the introduction of 
biocontrol agents have dogged high profile and 
costly restoration projects, and the future of classical 
biocontrol as an invasive species management 
practice is threatened by persistent unresolved 
controversies (Strong and Pemberton, 2000; Warner, 
in press). To be effective, public engagement must: 

1. Construct greater social understanding of 
the problems of invasive plants; 

2. Create greater social consensus on the 
need to control invasive plants and the 
conditions under which biocontrol is a 
socially preferable approach; and 

3. Incrementally increase the public’s trust 
that government agencies are upholding 
the public’s interest through appropriate 
regulatory review. 

Here is the state of the question: “could greater 
public engagement with biocontrol of invasive plants 
foster greater stakeholder support without hindering 
research?” Public engagement challenges scientists 
and their institutions to develop skills in public 
communication, and challenges public regulatory 
institutions to facilitate appropriate public review with 
biocontrol release decisions. Researchers and public 
agencies need forms of public engagement that do not: 

1. Interfere with scientific research and 
practice; 

2. Impose significant additional burdens on 
their own time; 

3. Delay regulatory review.

To avoid these problems, public engagement 
should disambiguate scientific research activities 
from public agency decision making. This requires 
greater up-front investment in public communication 
and consultation, and more transparency by agencies 
in the application of their decision making criteria. 
However, these additional costs can be offset if the 
result is attenuated surrounding controversies and 
amplified public support for invasive plant control. 
The balance of this paper introduces the material 
and methods supporting this study; explains how 
public engagement differs from early forms of public 
communication; and summarizes conclusions from 
this study.

 
Methods and Materials

  
       Social science field work was conducted in the U.S., 
South Africa, Australia and New Zealand. Between 
2007 and 2009, 183 semi-structured interviews were 
conducted with 178 research scientists, laboratory 
directors, regulators, communication officers, critics, 
and clients of the practice of classical biocontrol in all 
four countries. Interviews addressed the following 
topics: the history of invasive species control, 
and biocontrol practice and their institutions; the 
impact of rising concern about nontarget effects 
of biocontrol agents; and how legislation and 
regulatory institutions have responded to risk 
concerns regarding biocontrol agent introductions. 
Several of these interviewees provided extensive 
documentation on the policymaking and regulatory 
processes in these countries. 
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Results 

The introduction of a novel biocontrol agent 
is a socio-political decision as well as a biological 
and environmental action. At the time of the first 
ISBCW in 1969, virtually all biocontrol decisions 
could be made within one public agency. Target 
selection, agent selection, testing criteria, and release 
permitting were all internal to one institution, often 
a department of agriculture. Now these decisions 
are generally distributed between multiple public 
agencies and are at times more contested, reflecting 
broader social unease about environmental issues. 

Public communication by public agencies has 
improved over the past 20 years, but the new media 
environment is remaking social context for mass 
communication faster than public agencies can 
respond (Press and Williams, 2010). The new media 
environment highlights trust-destroying events: 
facts and science are disputed, the public doubts the 
existence of the problem, and public skepticism of 
proposed remedies grows. This results in fraying 
of the relationship between scientists and society 
at large, and undermines the ability of scientists to 
address social needs. Public mistrust in scientists and 
government agencies (and what they do) is generally 
on the rise. Studies have demonstrated that the public 
does not evaluate novel risks on the basis of data, but 
on the basis of trust based on the trustworthiness 
of messengers. This finding has been repeatedly 
confirmed across scientific applications and novel 
technologies (Slovic, 2001). This mistrust—and the 
potential of public engagement to foster trust -- is an 
issue that has implications for all stakeholders in the 
biocontrol of invasive plants: researchers, regulators, 
conservationists, and beneficiaries. 

Public engagement is a semi-structured 
transparent deliberative process that establishes 
consensus views on evidence, method, interpretation, 
and social values frameworks as the basis for 
making a scientifically-informed decision (Rowe 
and Frewer, 2005). Public engagement differs from 
public outreach or consultation in that it requires 
bidirectional communication between scientists, 
decision makers, and lay publics (McCallie et al., 
2009). It is a deliberative “dialogue” in which publics 
and scientists both benefit from listening to and 
learning from one another, which can be described 
as mutual learning (McCallie et al., 2009). Public 

engagement includes members of the public doing 
more than merely asking questions of experts. It 
requires scientists to do more than merely present 
their knowledge and perspectives. Public engagement 
requires lay publics to learn about science and 
policy, and scientists to learn what members of 
the lay public know and don’t know about science, 
but also about social values. Thus, “engagement” 
in this sense includes both political engagement 
and educational engagement. Participants from a 
variety of perspectives participate over a sustained 
period of time, guided by shared goals and a code of 
conduct. It has the ability to actually foster trust and 
consensus (McCallie et al., 2009). 

The U.S. was a pioneer in early models of 
public participation; however, 1970s era legislation 
required only public communication and gathering 
public comments. This model is now unable to 
support social expectations of transparency and 
the need to cultivate active public participation 
these decisions. In the U.S., biocontrol agent review 
and permitting are functionally inaccessible to 
the public, and have remained so despite calls for 
greater transparency, peer review and public input 
(Strong and Pemberton, 2000). In contrast, New 
Zealand has created participatory public processes 
for identifying targets and cultivating support 
for biocontrol projects, and has created a new 
agency to review proposed introductions of all 
novel organisms, including biocontrol agents. New 
Zealand has a national extension system for the 
biological control of weeds (Hayes, 1999). Although 
described as a technology transfer program, in reality 
it is much more sophisticated, for it trains local land 
managers in the ecology of weeds, the management 
of released control agents, and public outreach. 
This has the potential to prompt public interest and 
demand for invasive species control. In 1996, New 
Zealand passed legislation to require transparency 
in decision-making processes regarding proposed 
novel organism introductions. It also requires the 
applicant to provide evidence of anticipated benefits 
exceeding risks (Campbell, 2010). This has created the 
world’s most sophisticated decision-making process 
for evaluating novel organism introductions, with 
explicit reference to biocontrol agent introductions. 
It lays out clear decision-making criteria based 
on transparent and replicable ecologically-based 
risk-cost-benefit analysis, fixed time periods for 
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decisions, and participatory public engagement 
(Campbell, 2010). New Zealand has developed 
biocontrol decision making structures that best 
reflect the goals and methods of participatory 
public engagement. Australia and South Africa 
have also undertaken efforts to enhance public 
engagement activities surrounding biocontrol. 
 

Discussion
  

This section summarizes key findings emerging 
from this study. 
 
Most members of the public are not 
interested in invasive plants

 
     There is little return on efforts to reach out 
to generic publics. Instead, public engagement 
strategies suggest public agencies should identify, 
reach out to, and convene all possible stakeholders, 
especially including potential critics. For public 
engagement to succeed, it is essential to begin 
by identifying stakeholders with strongly-held 
opinions, pro or con, and to convene them in a 
dialogical process. Stakeholders with strongly-
held opinions -- but are unknown to those leading 
biocontrol projects -- are those most likely to contest 
and delay biocontrol projects. Identifying these 
stakeholders is a task proper to public agencies and 
the stakeholders themselves. For example, Australia 
has an on-line stakeholder registry, and New Zealand 
actively encourages public comments on proposed 
introductions. However, these need to be designed 
so as to not amplify risk concerns (Slovic, 2001). 

A public process should enhance the capacity 
of stakeholders to understand science and 
agency decision making processes

 
     For public engagement to succeed, it must convene 
a structured co-learning process in which everyone, 
from critics to supporters, participates over time in 
establishing the same scientific information about 
the invasive species and possible control methods. 
Public engagement fails if parties have divergent 
information about the problem and possible 
remedies. Most public concerns about biocontrol 
are founded, at least loosely, on conservation values, 

such as: is the invasive plant really a problem?; 
why introduce another organism?; what other 
organisms will the agent attack?; and what will 
the agent do when it consumes all its hosts? These 
have a scientific but a democratic dimension as 
well, because concerned citizens want to be heard 
and have their views respected. Few stakeholders 
are able to play any kind of constructive role with 
the knowledge that they bring to such a process, 
therefore, education of stakeholders is integral to 
any kind of engagement. For example, in South 
Africa, Rhodes University offers a two week short 
course which enhances the capacity of anyone 
to understand the basics of biocontrol, and a 
wide range of stakeholders are invited to attend it 
(Gillespie et al., 2003). In New Zealand, efforts to 
engage indigenous Maori communities have dealt 
with biocontrol issues chiefly from the perspective of 
cultural and ethical values, and not biology, however, 
they have been successful because everyone’s 
opinion is dealt with respectfully (Hayes et al., 2008).  

The beneficiaries (stakeholders, not 
researchers) are the most appropriate parties 
to explain why control of the invasive plant is 
in the public’s interest 
       
      Creating greater consensus on the need to take 
action is a critical first step that is fundamental to 
success. For example, Australia has a national weeds 
strategy that justifies action (Natural Resource 
Management Ministerial Council of Australia, 
2006). In New Zealand, regional councils serve as 
critical intermediaries between tax payers (or rate 
payers) as stakeholders with research institutions 
(Hayes, 1999). This insulates researchers from public 
suspicions of conflict of interest, in other words, 
that the researcher loses objectivity by promoting a 
project that advances their career. 

The beneficiaries should present a risk/cost/
benefit analysis that justifies a biocontrol 
strategy

  
     In New Zealand, regional councils articulate 
an economic justification that makes clear the 
advantages of biocontrol over other forms of control 
to tax payers. In the New Zealand regulatory 
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system, these regional councils are generally those 
who petition for invasive plant biocontrol release 
permits, and they are better positioned to articulate 
these advantages, and to engage in discussions 
over conflicts of interest. These regional councils 
represent the public better than a scientist can, so 
the scientist serves as scientific expert advisor, and 
never the advocate for controlling a pest (Campbell, 
2010). Legislation imposes the burden of public 
consultation and engagement on the petitioner for 
a permit. Although this appears costly, in practice it 
appears that this is more than offset by decreased costs 
and conflicts associated with the actual regulatory 
decision (Campbell, 2010). Other countries could 
benefit from this approach, although in the U.S., it 
would require going beyond what is required by law. 

Public agencies should articulate their deci-
sion criteria clearly and gather stakeholder 
input of how their criteria apply to a specific 
permit application

 
     The New Zealand permitting system is efficient 
because any decision to release a biocontrol agent 
is made on a very narrow basis. It presumes that 
there has been prior public engagement with the 
desirability of targeting the invasive plant and the 
suitability of the biocontrol agent. Then, the question 
upon which the decision is made is simple (as in 
straightforward): are the anticipated benefits greater 
than the costs and risks? In New Zealand, this has 
frontloaded costs and public engagement efforts, but 
has made release decisions less contested. 

Conclusion

Biocontrol of invasive plants is a public interest 
science. It is chiefly funded by governments and is done 
on behalf of the public. Some form of public consent is 
necessary in a democratic society. To foster sustained 
public engagement over time, the problem definition 
of invasive plants should be disambiguated from the 
solution of biocontrol. 

Public engagement can be structured so that it 
enhances public stakeholder support for biocontrol 
of invasive plants without imposing burdens upon 
researchers. However, lessons of prior public 
engagement suggest that scientific research activity 

should not be confounded with advocacy for invasive 
plant management using biocontrol. Fostering social 
consensus on the need to control the invasive plant 
is a pre-requisite. Public engagement requires careful 
attention to devising appropriate roles for stakeholders, 
and nodes for public input in decision making processes. 
Greater public engagement with biocontrol of invasive 
plants can be achieved by disambiguation of problem 
definition from solution options, and research activities 
from stakeholder advocacy. 
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