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ABSTRACT
This study sought to identify the current level of knowledge environmental professionals
have concerning biological controls. It also seeks to assess the need for more knowledge in these
areas, as well as the sources this population considers most useful and accurate. It also addresses
the risk perceptions of the population regarding biological control, barriers to obtaining more
information, support for educational initiatives, and general demographics. The respondents
consisted of three hundred twenty three individuals (all members of the Allegheny chapter of the
Society of American Foresters), primarily male foresters who had worked in a rural area for more
than sixteen years. The respondents indicated that the sources they utilized the most and found to
be the most accurate were traditional, non-electronic sources such as research publications. The
respondents supported biological control as a management method, but still had some concerns
about the risk and practicality of implementation. The general attitude of this population
concerning “hot topic” issues in the environment was very different than that of the general
public. The public as a whole was more concerned about topics such as global warming, the
extinction of plant and animal species, and pollution. Philosophical support for educational
initiatives is very strong, but financial support is lacking. There are some barriers that prevent
environmental professionals from obtaining more information about biological control, but none
that are insurmountable. Since these barriers exist for those in the environmental field,
overcoming these obstacles can lead to better education transferred to the general public.
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Chapter 1

Introduction
Invasions of ecosystems by nonnative species are not new in America, and are of
great social and economic concern. Historically, the most common method of
introduction of exotic species were via trade routes – the transportation of goods
frequently included the transportation of plants, animals, and insects as a by-product of
shipping (Holmes, Aukema, Von Holle, Liebhold, & Sills, 2009). Most of these species
do not become pests, but in some instances, introduced species have taken advantage of
key aspects of the new environment to establish, such as a lack of natural predators,
causing economic and environmental degradation. These damages can be in the form of
market (such as timber pricing) and nonmarket (such as aesthetics) value. Seeking to
control these invasive pest species can be very time consuming and costly, but may be the
only way to recoup economic damage and prevent further loss.
Environmental managers have long used biological control to help mitigate the
impact of pests in the natural world. Introduction of a predator or parasitoid to control
the pest in question by negatively impacting the pest population to reduce numbers has
been very successful in many cases. When the natural enemy is brought to a new
location from its native range, this is referred to as classical biological control. While it
is not always the best or most practical solution, biological control has a very useful place
in ecosystem management (Babendreier, 2007).
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An important part of the process of implementing biological control is public
opinion. Close to sixty-six percent of forestland in the United States is owned by private
landowners, giving a large portion of the public a huge amount of influence over how
land is used and managed (Howle, Straka, & Nespeca, 2010). Without swaying public
opinion in favor of a particular land management practice (i.e., persuading landowners to
conduct the practice on their private land), it is unlikely said practice will ever gain
mainstream implementation (Chang, Lantz, & MacLean, 2009).
While biological control as a whole has not historically given rise to strong
public opinion, with today’s increasingly “green” attitudes, concerns about dangers to
human health as well as environmental impacts of any new species introduction have
become paramount (McNeil, Cotnoir, Leroux, Laprade, &Schwartz, 2010). This rise in
awareness of the environment and ecological effects of land management has resulted in
a number of interesting sociological impacts. Environmental “collateral damage” in
particular has become a complex, concerning issue for land managers. There is a strong
association between environmental concern and social psychological variables, such as
attitudes, world beliefs, and social norms (Dietz, Stern, & Guagnano, 1998).
Studies conducted over past decades have shown that two main attitudes towards
the environment broadly define the public’s general opinion. Humanists tend to believe
in total pest management, and view nature as a function of human existence, that is, to be
controlled and managed to benefit human society. Naturalists believe that humans are a
component of the environment, and ecosystems should be maintained and controlled for
their own sake, beyond the needs and wants of society (Dahlsten & Dreistadt, 1991).
People tend to transfer human qualities upon organisms, classifying them as more or less
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desirable, and environmental attitudes are based on the importance individuals place upon
themselves in relation to other people and organisms. The value of nature is largely based
on the harmful consequences of environmental action in regards to a desired species or
area (Schultz, 2001). This has led to a great influence from public opinion on how
particular species are managed (Klinger, 2007). There is little public outcry over the ongoing extinction of a spider species, but an overwhelmingly negative opinion is presented
when a charismatic species, such as river otters, becomes threatened due to management
practices.
Awareness of the environment of the general public began to grow during what is
considered the “Era of Optimism” (from 1946-1962), in which most of the public placed
their trust in government agencies who were utilizing and promoting the use of
pesticides. The “Era of Doubt” (from 1962-1976) led to the popular environmental
movements as seen today (Dahlsten & Dreistadt, 1991). During this time period, Rachel
Carson’s revealing book (Carson, 1962) about the damages inflicted on the environment
through pesticide use sparked widespread fears and a public outcry against pesticides.
New federal and state agencies were formed, devoted entirely to environmental
protection. As a result of this era, the public has become much more invested in
environmental legislation and the general public is becoming increasingly aware of
environmental effects during implementation of pest management practices (Dahlsten &
Dreistadt, 1991). Citizens now seek and have gained ready access to agency plans, and
there is little hesitation to challenge any policy that is not viewed as being
environmentally friendly.
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Concern for the environment is high in North America (Dietz, Stern, &
Guagnano, 1998), and can be seen in the increasing membership numbers in several
environmental organizations. General beliefs influence specific attitudes and behaviors,
which provide a basis for the public’s understanding of environmentalism.
Environmental concerns grow from social interactions, as well as from information
presented by local agencies and policy-makers. Social and subjective norms (how others
in society evaluate personal actions) have a heavy influence on how individuals act
environmentally (McFarlane & Boxall, 2003). When implementing biological control,
the methods and results must be socially acceptable to the general public, or it becomes
very difficult to conduct. Understanding public attitude has been crucial to understanding
the social aspects of conservation and ecological action (McFarlane, Stumpf-Allen &
Watson, 2006). The public has been more open to biological control in recent years, due
to health concerns that arise when pesticides are used. Biological control methods are
typically considered “safer” than pesticide application, because there is a very low
occurrence of interaction between the control agent and human society (McNeil et. al.,
2010).
Environmental valuation helps support political policies by quantifying the value
associated with the protection of specific biological resources. However, it is very
difficult to place economic value on changes in an area’s biodiversity. Policymaking that
takes into account public opinion concerning actions taken in an area are distinctly more
successful than those that do not account for public opinion (Christie, et. al., 2006).
Social and political pressures now have much bearing on policy-making about the
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environment (Dahlsten & Dreistadt, 1991). An improved understanding of public
opinion can help predict public support for policymaking (Fischer & Young, 2007).
Policymaking is as much about stakeholders’ perceptions as it is about the action
itself. Those seeking to implement environmental management must take into account
awareness and perceptions of changes that result from implementing policies. Knowing
these perceptions helps policymakers to understand where opposition stems from and can
help form better strategies for mitigating concerns. Utilizing positive experiences with
the public, such as citing areas where biological control has been particularly effective,
will generate support for policies and prevent dwindling support and abandonment of
conservation programs (Rogan, O’Connor, & Horwitz, 2005).
Understanding the perceptions of Americans concerning biological control and its
benefits, as well as risks, is important to the continuation and improvement of open
communication between the scientific community and the general public. Studies
conducted by Michal Daab and Courtney Flint (2010) showed that 88% of those who
participated in a survey had heard about invasive species in general, but when asked
about invasive species specific to their region, awareness dropped significantly. An alert
public can be a useful tool for scientists, acting as an early warning system to identify and
limit spread of invasive species, as well as provide volunteer support for eradication
efforts (Daab & Flint, 2010). Environmental organizations can also work as a
community network for the dissemination of information about local species of concern.
These agencies can provide programs and literature to inform the public about invasive
species in general, and have the added advantage of being able to specialize their
information to also include local area concerns (McFarlane, et. al., 2006).
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Scientists and those working closely with invasive species are the individuals who
communicate information to the public, but differences of opinion and other social issues
make this process difficult. People tend to trust the word of individuals they know,
which sometimes results in community members having more sway over public opinion
than those working directly with the issue (Stewart, Guha, & Ogendi, 2009).
Newsworthy stories about negative aspects of biological control spread much faster and
have a much greater social impact than factual cases presented by environmental
professionals in favor of biological control. Resulting opposition from community
groups can make implementation of new environmental policy difficult (Shine & Doody,
2010). Similarly, opinions of the public do not necessarily mean action – a study
conducted by Scott and Willits (1994) shows that people surveyed in Pennsylvania
expressed a high degree of concern for the environment, but do not participate in “green”
behaviors. Though most thought that humans are rapidly degrading the environment and
were concerned, only three out of ten people reported engaging in pro-environmental
behavior, and those that did were passive participants – their behavior was restricted to
purchasing more environmentally friendly products rather than volunteering to assist in
active environmental action such as picking up litter (Scott & Willits, 1994). Despite
recorded “pro-environmental” attitudes, there were few recorded “pro-environmental”
actions in this study. Where the first step is assessing the attitude of the public
concerning the environment, the next step logical step in getting the public involved is
education to promote behavior modification.
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Need for the study
To date, there have been few studies surveying the perceptions of environmental
professionals concerning invasive species and biological control. With the increasing
awareness of ecological implications of today’s society and impacts of management
practices, it is important to garner the public’s perspective to address information gaps
and misconceptions. Surveying a small sector of professionals who are working in
environmental careers concerning their perceptions of biological control as a whole, as
well as its contribution to landscape and ecosystem management, would allow for greater
insight to society’s knowledge and opinion of environmental science. With this
information, scientists can address public needs such as more efficiently disseminating
information to the general public as well as assisting in implementing ecosystem
practices on private land. Environmental educators could also use this information to
address misconceptions and knowledge gaps to help identify a need for and provide more
information on particular invasive species, current efforts to control them, and ways the
public can become involved. With an understanding of how people who work closely
with the environment gather and disseminate information, the need for knowledge can be
assessed. Attitudes of environmental professionals versus those of the general public
may also aid in the understanding of societal priorities.

Purpose of the study
The purpose of this study is to obtain information concerning the level of general
knowledge of environmental professionals concerning biological control. The study also
sought to gain an understanding of what sources are used to obtain information
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concerning biological control, how concerned environmental professionals are about
large social issues pertaining to the environment, and identify perceptions of biological
control held by environmental professionals.

Operational Definitions:
Biodiversity: The number and variety of native species of organisms in a given location
Biological control: The use of one species (native or exotic) to eradicate or cause a
decline in the populations of a pest species
Environmental valuation: How an individual places a quantifiable value on aspects of
the environment
Extension Education: learning experiences in and out of the classroom that utilize
learning methods beyond traditional lecture (i.e. field trips)
Integrated Pest Management: An integration of physical, chemical, and biological
control tactics designed to keep pest populations at tolerable levels, in which the goal is
not necessarily to eradicate the pest, but keep it below the economic injury level.
Non-target Impacts: Those changes in the environment caused by the introduced
biological control agent that affect organisms other than the intended target
Parasitoid: An organism that consumes its host, killing it in the process, and completes
its development in or on a single host.
Predator: An organism that seeks out and usually consumes more than one prey item to
survive
Public Opinion: The general attitude and positive or negative inclination towards an
issue held by the majority of the populace
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Transient Effects: Effects seen in the environment, in this context, caused by the
biological control agent, that are not permanent but still show significant alteration of the
ecosystem for a period of time

Assumptions of the study:
1. All responses to survey questions were honest and accurate.
2. All responses to the survey were completed by the individual to whom the survey
was sent.
3. All individuals to whom the survey was sent are working or have worked in an
environmentally oriented field.
Limitations of the study:
1. The study was limited to one chapter of the Society of American Foresters

organization due to population size considerations.
2.

The study was limited to the Society of American Foresters because it is assumed
that members of this organization work closely with the environment throughout
their careers.

3. The study assumes that the surveyed group accurately reflects the overall attitudes

and opinions of the population.
4. The study assumes that members of the organization have some general

experience with biological controls.
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Chapter 2

Review of the Literature
Introduction
Classical economic theory defines values as a social choice, that is, the decisions
people make are based upon what they value. Using this theory, environmental
economics values ecology by determining the social value of environmental practices and
choosing the practice that is “the greatest good for the greatest number of people” (Dietz,
Fitzgerald, & Shwom, 2005).
The environmental movement has historically been presented as a trade-off for
users; the perception that the public cannot have both economic development and
environmental protection is deeply rooted (Brook, Zint, & DeYoung, 2003). Combine
this with studies that show that Americans typically have a self-interest orientation when
making environmental decisions, it is logical that the environmental issues that garner the
most interest are ones that directly affect the individual and their lifestyle. The least
concerning problems are often broad concepts, such as global warming and acid rain –
those issues that have the least perceived personal effect on individuals (Schultz &
Zelezny, 2003).
Ecologists believe in outcomes – prevention is the key to successful management
practices in the environment, and control is only used when necessary. However,
economists believe that a certain degree of risk is acceptable in any management
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decision, and choose management practices that maximize welfare for the greatest
number of individual preferences (Finnoff, Shogren, Leung, & Lodge, 2007).
An estimated $4.2 billion in economic damages are incurred by invasive species
each year across the United States (Holmes, et. al., 2009). These damages are quantified
by reduction in timber productivity (due to reduction of viable trees) and damage caused
by nonindigenous forest pests. It is important to note that the economical impact of
invasive species is only couched in terms of forest related products (timber, etc).
However, these impacts do not take into account noneconomic damages, such as a
decrease in aesthetically desirable species (Dietz, Fitzgerald, & Shwom, 2005). Though
valuation of the environment is difficult at best, it is important to gain an understanding
of the public’s general feeling towards invasive species and methods used to control
them. Once the need and support for these policies is determined, educational initiatives
can be developed to enhance the public’s understanding of the situation and present ways
for them to become involved.

Technical Aspects and History of Biological Control
Biological control is the process by which pests and natural enemy populations
are restored to balance such that the species complex return to stability at pest population
levels that are tolerable. This reestablishment of population regulation between natural
predators and their pest hosts works towards causing a positive change in the community
structure of the ecosystem (Bellows, 2001). In order to create this balance without
causing negative impacts on the environment, each biological control agent must be
evaluated in the lab as well as for public concern and support. Host specificity can be
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tested within the confines of a laboratory, but without assessing the social impact of
releasing the biological control agent, conflicts and concerns cannot be accurately
addressed (Babendreier, 2007).
While this method is not always the most suitable or the first choice, biological
control does have its place in ecosystem management. When biological control has been
chosen as the method of control, studies are conducted first and foremost by choosing a
pest species of concern that begs control. There is, to date, no single method of choosing
a pest species that is considered the “best” method. Sometimes the species is chosen
because it is considered a “hot button” species; that is, is has become notorious in the
public eye and there is a public outcry for management. Some species are selected due to
a significant negative ecosystem impact. Historically, most of the species chosen were
determined due to past successes; that is, if a species had been controlled in the past and
has grown to be a nuisance once more, that species would be very likely to be chosen for
work because it is an almost “sure thing” (Barbosa & Segarra-Carmona, 1993).
When conducting a biological control study a crucial step is to determine the
control agent that has the potential to be raised and released into the ecosystem to control
the identified pest species. The control species is most often chosen by evaluating natural
enemies of the pest species – these can be foreign or domestic. Control agents of insects
consist of mammals as well as other arthropods, but insect predators are the usual control
chosen due to ethical and expense concerns that arise when working with mammals
(Debach & Rosen, 1991)
When a species or complex of species has been identified as a potential biological
control agent, it must be carefully brought into a quarantine situation in the United States
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for evaluation of potential impacts on the ecosystem. Development of foreign natural
enemies to act as a biological control for an introduced pest has been popular in the past
(referred to as classical biological control) and is still utilized today due to many
successes, but is becoming more and more of a concern as these species, having no
natural predators in the introduced ecosystem, establish populations and can become
pests themselves (Bellows & Legner, 1993). Proper care for the species or species
includes raising a viable colony of the insects and conducting host-range testing to
determine if the insect will feed on native species not present in the proposed control
species’ native distribution (Van Lenteren, Babendreier, Bigler, Burgio, & Hokkanen,
2003). Before selecting biocontrol agents to test, you would select species that are
effective in the native range of the pest, live in a similar climate, have a life cycle that is
synchronous with the pest, have a high reproductive ability, and can survive at low prey
densities. Once it has been established that the benefits of releasing a particular species
into the ecosystem far outweigh the ecological risks, the most complex step in conducting
the biological control study is releasing the insect into the field in the areas of concern
(Van Driesche & Bellows, 1993).
Evaluation of how successful a predator is upon a pest species can be determined
mainly by the direct cause-and-effect of the predator introduction. A natural enemy is
generally considered a success when it is responsible for significant decline in the
population of the pest species occurs. It is important, however, that those monitoring the
control agent after release take into account other environmental interactions. This is
done by monitoring both the pest and the natural enemy populations to determine if they
are tracking each other (Louda, Pemberton, Johnson, & Follett, 2003). The natural
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enemy population would increase in a delayed density dependent manner in relation to an
increasing prey population, and vice versa, if the natural enemy is truly having an impact
on the prey populations (Gurr & Wratten, 2000).
Benefits of biological control, either through augmenting existing natural enemies
or introducing an exotic natural enemy, include control of economically and/or
environmentally devastating species, ability to control a species in a more
environmentally safe manner than utilizing pesticides, giving a control option that is
more economically viable in application to sensitive environments, and providing a
potential additional avenue for control when other methods have failed (Van Driesche &
Bellows, 1993). One distinct benefit of biological control is based upon the theory that if
the natural enemy becomes established and is effective, it may provide long-term control
without the need for further intervention (Babendreier, 2007).
Though there are many benefits of using biological control, several risks need to
be taken into consideration, most of which are amplified when studies are not properly
conducted to evaluate impacts of the introduced natural enemy on the ecosystem prior to
release (Lynch, Ives, Waage, Hochberg, & Thomas, 2002). Transient and nontarget
effects as well as creation of invasive species are the largest risks attributed to biological
control (Louda, Arnett, Rand, & Russell, 2002). Transient effects are the effect a species
has on other species in the ecosystem in which it is introduced as a control for the short
period of time it takes for the natural enemy to “settle in” to the landscape (Lynch et al.,
2002). These effects can be relatively unnoticeable in most cases, yet combining the
introduction of the natural enemy with certain ecological attributes of the system (such as
a negative impact on fragile plants) can create devastating results. However, when these
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transient effects result in a loss of a valued part of the ecosystem, they garner much
publicity. When these effects are observed after release of the control agent, the public is
often distressed that such a thing could occur, and balk at the idea of implementing
further control practices.
Another important consideration for the application of biological control is
pesticide resistance. Many arthropods have exhibited increasing resistance to pesticides
over the course of several applications, and can also develop an evolutionary resistance
over generations. When pests are becoming resistant to the pesticides used, it becomes
necessary to consider other control methods that may be more effective and less costly
overall (Whalon, Mota-Sanchez, & Hollingworth, 2008).

Public Opinion Concerning Biological Control
With a rise in concern for nontarget impacts of biological control, it is imperative
that public opinion is researched and taken into account (Babendreier, Bigler, &
Kuhlmann, 2005). Research concerning biological control has historically focused only
on the economic impacts, rather than social components. The difficulty of quantifying
social and political impacts as well as conflicts between stakeholders has contributed to
the ongoing lack of necessary research into social components of biological control
(Christie, et. al., 2006). In a study conducted by Garcia-Llorente, Martin-Lopez,
Gonzalez, Alcorlo, and Montes (2008), 75% of respondents knew what the term
“invasive alien species” meant, and 97% felt that an alien species should be eradicated
when it is causing negative economic impacts on the area. Similarly, only 18% of
respondents were willing to introduce an exotic species if it would result in positive
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economic gains. However, different stakeholders also had different perceptions and
attitudes towards ecosystem management. Depending on how the stakeholder wanted to
utilize nature (i.e. birdwatching, snowboarding, dirt biking, etc), the management goals of
individuals are completely different (Garcia-Llorente, et. al., 2008). There is increasing
pressure to solve the issue of invasive alien species, but research thus far has only sought
to quantify the problem and identify its scope. Solutions have not been readily
forthcoming. By only focusing on the scope of the individual problem, research is seen
from a species-by-species point of view, rather than from a whole-ecosystem perspective
(Hulme, 2006).
Public opinion is important when developing public policy. In a study conducted
by Fischer and Young (2007), those surveyed had strong views concerning the
environment regardless of level of knowledge of scientific definitions and technical
terminology. The respondents highly valued biodiversity as a whole, but individual
definition of biodiversity varied according to how individuals interact with nature:
birdwatchers wanted all bird species present, but people who utilized four-wheelers were
willing to reduce biodiversity in favor of more riding paths (Fischer & Young, 2007).
Behaviors of those in close geographic proximity to each other are likely to
influence the overall behavior of the individuals, especially when these behaviors are
socially accepted as the “norm.” Individuals make decisions about the environment based
upon how it influences them or those they care about. Values influence individual
thinking about behavior toward the environment by indicating which preferences
concerning environmental management decisions should be given priority. In this way, it
could be beneficial and influential to frame environmental conservation messages around
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values in a particular area (Slimak & Dietz, 2006). For example, a program asking
citizens to support reclamation of a strip-mined area might frame their message around
the central theme that environmental degradation lowers property values. Since lowered
property value affects people personally, they would be much more likely to support the
program (Dietz, Fitzgerald, & Shwom, 2005).
Sixty-six percent of forestland in the United States is privately owned (Howle,
Straka, & Nespaca, 2010). The opinions, perceptions, and motivations of the public can
have significant impact on management decisions and implementation. Understanding
the social dynamics linked to landowner decisions is an incredibly useful tool to predict
and influence how these ecosystems are managed (Howle, Straka, & Nespaca, 2010). In
addition, new policy making processes that emphasize public opinion in the decisionmaking process can vastly improve public acceptance of landscape management
decisions.
According to Chang, Lentz, & MacLean (2009), when community members are
surveyed for their input and opinions, conflict can be reduced. Opinions of stakeholders
and community members are important in the decision-making process. Public support is
vital for ongoing funding, political support, and application and adherence to new laws.
Agencies that gather and utilize public opinion to form their management policies usually
garner high public support (Sargent-Michaud & Boyle, 2002). In urban areas, biological
control is primarily funded as either part of an augmentation (in which individuals bear
the cost) or through classical biological control methods intended as a permanent solution
for the community as a whole (cost is borne by governmental funding). In many cases,
particularly in urban landscapes and privately owned land, the consumers’ willingness to
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pay is a primary concern, as no one agency is “in charge” of implementing biological
control (Jetter & Paine, 2004).

Environmental Concerns
There are currently more members in environmental clubs and organizations than
ever before (Adler, 2006). The influence and demand for environmental sustainability is
as high as it has ever been, and is reflected in an overall change in consumer preferences.
For example, agricultural practices are being reshaped to account for the growing demand
of corn for ethanol biofuel (Adler, 2006). A broadening consensus of concern for the
environment has grown from an overall concern about global warming, and morphed into
a full-blown environmental movement. A Harris poll in 2005 indicated that seventy-five
percent of Americans feel that “protecting the environment is so important that
requirements [for companies and corporations] cannot be too high and improvements
must be made at all costs” (Price, 2006 p.987). Furthermore, a 2010 Gallup poll
indicated that a significant percentage of Americans (30% or greater) worried “a great
deal” about environmental concerns such as pollution of drinking water, pollution of
rivers, lakes, and reservoirs, air pollution, and extinction of plant and animal species
(Saad, 2011).
Cities and states have begun to implement conservation management practices
that reflect growing concern from the public. Initiatives such as the “Do Not Move”
firewood program, involve agencies distributing information about exotic and invasive
pest species (spread by the movement of firewood from one location to another). These
campaigns encourage individuals to refrain from taking their own firewood to new areas
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(Buck & Frappier, 2008). Seventy-seven percent of Americans have reported that they
worry about the environment “a great deal” or “a fair amount” (Price, 2006). There is
rising concern over the agreement among scientists that once the earth hits a biological
tipping point of pollution and environmental degradation, there is no turning back and
salvaging ecosystems will become a near-impossible goal (Price, 2006).
Environmental evaluation of biodiversity has an increasing impact on policymaking and research initiatives. The viewpoint that the ecosystem provides valuable
services for human well being as well as the overall feeling that society contributes to
biodiversity loss is the basis for most support for environmental policies (Dietz,
Fitzgerald, & Shwom, 2005). For example, wetlands conservation has become a very
popular topic for environmental policies after flooding caused by Hurricane Katrina. The
nature of wetlands to act as a shoreline buffer to mitigate storm damage and protect
communities inland from excessive flooding makes them a prime target for conservation
from both an ecological and economic standpoint (Gedan et. al., 2011).
Contingency valuation is an approach environmental managers have used to show
noneconomic, societal impacts of biodiversity loss. This approach helps express people’s
attitude towards non-human species and it helps aid environmental managers in
developing useful and applicable conservation policies (Martin-Lopez, Montes, &
Benayas, 2007). Moreover, people’s attitudes towards the environment are affected by
physical and behavioral characteristics of species. The size, morphology, and behavior of
organisms influence human preference for one species compared to another.
Additionally, people’s knowledge of a particular species influences their attitude toward
it. In a study conducted by Martin-Lopez, Montes, and Benayas (2007), survey responses
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indicated that individuals rank attitudes towards organisms - birds receiving the most
positive attitude, followed (in order) by mammals, reptiles, fish, and invertebrates. In this
same study, plants were universally well received due to their utility and attractiveness.
This information indicates that as a whole, people will favor conservation of plant, bird
and mammal species before they are concerned about reptile, fish, and invertebrate
species. Subsequently, there is great support for programs such as Save the Whales and
preventing the extinction of the California condor (Walters, et. al., 2010). Using this
same theory, there is little support for policies to reestablish spiders in their natural range.
Conversely, environmental professionals surveyed showed the greatest concern for
endemic and seriously threatened species as a whole. Environmental professionals also
indicated the lowest overall preference for “useful” species, that is, those species that are
utilized for economic or recreational purposes (Martin-Lopez, Montes, & Benayas,
2007).

Environmental Risk Perceptions of the Public
Risk perceptions are often shaped by the characteristics of the individual risks
being considered – a known risk versus a new risk, severity of consequences associated
with the risk, and the number of people exposed to the risk are all major considerations.
Understanding how people perceive, evaluate, and deal with environmental risks is
essential for building policies and management practices that work towards
environmental sustainability (Slimak & Dietz, 2006). People’s behaviors and support
depend greatly on how much they view a practice as concerning, as well as how risky it
seems. Risks are often discounted when they are not imminent. For example, people in
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Pennsylvania are not nearly as concerned about the extinction of the California condor as
residents living in the birds’ natural range (Walters, et. al., 2010).
Differences in perceptions often contribute to different preferences for
environmental management. Risk experts’ responses to a survey, when compared to the
general lay persons’ responses, showed that risk experts are more concerned with largescale risk issues such as population growth and wildlife habitat loss. The lay public was
more concerned with low-probability issues that had greater impact, such as radiation and
hazardous waste sites (Slimak & Dietz, 2006). Where risk experts are more likely to
promote management practices that are widespread and nonspecific, the lay public is
more likely to support management practices that deal with issues that directly involve
themselves. Likewise, the type of environmental management practice utilized in an area
frequently reflects the social structure of a community. There is often less support for
control efforts that affect the livelihood of community members (Stewart, Guha, &
Ogendi, 2009). For example, when pesticide application to reduce forest weeds affects
the number of pollinators attracted to the area, local beekeepers are less likely to support
the application, and will often enlist the help of community members to prevent its use as
a management method (Stewart, Guha, & Ogendi, 2009). Environmental decisionmaking functions as a long-term process, taking into consideration future events.
Appealing to the public’s long-term preferences may be more efficient in addressing
environmental risks, particularly when future outcomes are presented to the public as
mitigating potential losses from the current situation (Gattig & Hendrickx, 2007).
The public has become increasingly aware of and concerned about the health
hazards associated with pesticide use, including risk of exposure of humans and nontarget
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species (Chang, Lentz & MacLean, 2009). Some of the main concerns people have with
biological control are the displacement of nontarget species, the potential for the control
agent to become a pest, and the control species not solving the pest problem completely
(Babendreier, 2007). Despite the concerns about implementing biological control, it has
emerged as a viable alternative to pesticide use in the ecosystem, especially in urban
landscapes and sensitive ecological areas. Education about integrated pest management,
philosophies, and practices helps reduce the overall use of pesticides to the lowest
necessary level, and informs individuals about alternative management practices.
In a recent study conducted by Jetter and Paine (2004), when presented with
pesticide or biological control options, seventy-nine percent of respondents preferred
using a stingless wasp to mitigate eucalyptus snout beetle compared to the use of
pesticides. Sixty-nine percent of the same respondent grouped pesticide use as the least
preferred control method. However, cost of application had a significant impact on the
use of biological control in this study. When the cost of implementing biological control
was low, the majority of respondents were willing to support it, but as cost increased,
support decreased. Perhaps most significantly, however, was the response to comparative
costs. In this study, when the prices of management methods were similar to each other,
biological control and other non-pesticide methods were preferred overwhelmingly.
Household income was also a factor in preference of biological control, but not for
pesticide use. Across all socioeconomic classes, however, as applications of pesticides
increased, support for pesticides as a control method significantly decreased. It is
important to note that when participants were made aware that a biological control
solution would reduce tree losses (from pest species interaction), respondents were much
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more willing to support implementing biological control (Jetter & Paine, 2004). This
indicates the importance of increasing general awareness and targeting specific
stakeholder issues for informational programs. When working with stakeholders to
address specific concerns, their specific vested interests become a basis to foster the
support for particular management plans (Garcia-Llorente et. al., 2008). The valuations
of specific environmental issues are particular to location and the needs people have will
influence support for ecological initiatives (Martin-Lopez, et. al., 2007).

Sources of Information
Landowner’s decisions concerning ecological management are often influenced
by personal considerations such as aesthetics and economics (Chang, Lantz, & MacLean,
2009). The source of the information concerning management practices often has a
significant impact on specific management practice decisions. Information given or
sought from supporters of particular management practices usually encourages those
practices rather than giving other options. For example, agencies supporting timber
harvesting might focus their search for information solely on the economic benefits to the
landowner of harvesting the timber on their land, and give little attention to information
concerning the impact of timber harvesting on wildlife in the area. Due to the influence
of information source, the whole picture or different perspectives are often overlooked or
not presented at all, allowing landowners to make decisions based on biased or
incomplete information (Brooke, Zint, & DeYoung, 2003).
Some barriers to seeking and utilizing information amongst landowners are
individuality, responsibility, and practicality. Individuals who do not express a particular
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concern for the environment will often choose land management practices that are the
most personally economically beneficial, rather than for species conservation. However,
other factors such as financial incentives can also influence these individuals to act for
the good of the environment without those actions stemming from particular
environmental concern (Kollmuss & Agyeman, 2002). In this way, it is possible to
influence management by offering compensation for conservation practices. This is also
a useful tool when financial constraints prevent individuals from managing their land in
an ecologically ideal manner (Brooke, et. al., 2003). Listening to landowners and their
concerns when discussing possible ecosystem management practices reinforces the
feeling of landowners’ wishes being respected, and emphasizes landowner control in
decision making. Furthermore, collaborative processes to allow landowners the full
perspective of potential land management practices encourages the feeling that the
process is “fair” and makes the attempt to reach a decision that is beneficial to all
(Brooke et. al., 2003).
A study conducted by Brooke, Zint, and DeYoung (2003) indicated that
disseminating information concerning biological control and other ecosystem
management practices through social media networks is the most effective way to convey
information to the public (Brooke, et.al., 2003). This finding is similar to the 2002 study
by Tung, Huang, and Kawata that showed the primary source of information about
ecosystem management was mass media. Daab and Flint (2010) found that the most
common source utilized by the public to gain information concerning biological control
was newspapers and word of mouth, followed by a smaller percentage that sought
information from local extension agents. They also discovered a correlation between
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source and accuracy and relevancy of information. Those sources utilized the most were
not necessarily the most accurate, nor did they provide much (if any) information
concerning local issues (Daab & Flint, 2010).

Theoretical Foundation
Environmental education has been included in the classroom to a small degree in
the form of curriculum teaching concepts such as erosion, but most often falls under the
greater umbrella of general science education. Similarly, little attention is given to
extending information to adult education programs beyond some programs and pamphlet
information offered in nature centers (Jones, 2009). Since there is such a lack of focus on
environmental education in general, it is first important to address public attitude towards
the environment, in order to address what areas of information need more instruction.
Beginning with discovering how the public looks at nature, that is, how they see the
environment in relation to themselves, and following through to new environmental
education initiatives, educators and extension workers can begin to reshape how
information is passed on and begin to change negative behavior patterns. In a model
proposed by Sauve (1996), different attitudes towards the environment and corresponding
behaviors are assessed as follows:
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Environment…

type of
relationship

principle
characteristics

as nature

to be appreciated,
respected, preserved

as a resource

to be managed

as a problem

to be solved

as a place to live

to know and learn
about, to plan for, to
take care of

as the biosphere

in which we all live
together, into the
future

as a community
project

in which to get
involved

the original, “pure”
environment,
nature-as-acathedral; nature-asa-uterus
our collective
biophysical
heritage, sustaining
quality of life
the biophysical
environment,
supporter of life,
threatened by
pollution,
deterioration
our daily living
environment with its
sociocultural,
technological, and
historical
components
the spaceship Earth,
object of planetary
consciousness, a
world if
interdependence
between beings and
things
a shared living
milieu; the focus of
socially critical
analysis; a political
concern for the
community

examples of
teaching/learning
strategies
•nature exhibitions;
•immersion in
nature
•3Rs campaigns;
•audit of energy
consumption
•problem-solving
strategies
•case study

•environmental
story of our place
•eco-gardening
project
•case study on a
global issue;
•storytelling
illustrating different
cosmologies
•integral actionresearch
(participatory
process aimed at
transformation)
•environmental
issue forums

Table 1. Model to illustrate relationships between how individuals view and describe
the environment (Sauve, 1996).
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This table illustrates key ways to best convey information based upon how the
individual views the environment. It encompasses viewpoints commonly found in
children and adults. Community concepts of nature (viewing the environment as a
project) are also detailed, and each viewpoint indicates a different approach to teaching
environmental concept. Utilizing the concepts presented in this model and by obtaining
the viewpoints and attitudes of environmental professionals, those who are at the
forefront of information dissemination concerning biological control, barriers to efficient
and proactive communication can be addressed. If the viewpoint of the environmental
professional is different from the viewpoint of the average public, there may be
miscommunication – the professional may be trying to convey information, but is not
doing it in such a way that the general public understands the concept. Understanding
these differences is key to forming educational initiatives into methods that are suitable
for specific audiences and conveying the information in a relatable, engaging, and
compelling manner.

Behavioral Modification
In order to change attitudes or increase awareness, general knowledge of an issue
must first be increased (Bright & Tarrant, 2002). Drissner, Haase, and Hille (2010) stated
that “we can only protect what we know,” emphasizing the need to create a bond between
the public and the environment. The subjective nature and lack of knowledge leads to a
public that is unable to accurately assess the consequences of an inadequately (or
adequately) functioning ecosystem, as well as the effects of different management
practices. There is also the push/pull effect of public use to consider – for example, if
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preservation of an area is the goal, those who utilize dirt bikes will be upset, since they
will no longer be allowed to use the area for recreation (Bright & Tarrant, 2002).
Environmental education for children and adults works towards mitigating this
knowledge gap and changing attitudes about the environment in general (Tung, Huang,
& Kawata, 2002). It also works towards fostering personal relationships between
students and nature, through encouraging direct encounters with organisms in their own
habitats (Drissner, Haase, & Hille, 2010).
Offering compensation for implementation of ecologically beneficial practices,
such as reduction in pesticide use, can be used as an incentive for farmers to change landuse practices. However, if this compensation is too little, it can act as a deterrent towards
implementing these changes. A study conducted by Toma and Mathijs (2007) indicated
that farmers had a very low perception of agricultural pollution in their areas, and showed
little interest in implementing environmental programs to reduce the pollution. The
researchers suggested that enhancing the farmers’ individual perception of agricultural
pollution and promoting knowledge of beneficial management practices might make the
implementation of such practices more appealing. Likewise, cooperation between
agricultural consultant agencies, environmental protection agencies, and local nongovernmental organizations could go a long way towards informing local farmers about
the impacts their management practices have on the environment and ways to mitigate
these impacts (Toma & Mathijs, 2007).
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Environmental Education
A survey conducted by McFarlane et. al (2006) indicated that public opinion
supports biological control of existing pest species, but does not support proactive
measures to prevent the spread of pest species into uninfested forests. Clarity of
presented issues and general knowledge of biological control were shown to be the best
indicators of overall attitude. These findings indicate that a primary objective of
environmental education should be to inform the public about biological control, helping
to create a more knowledgeable public, better able to address issues and participate in
policymaking concerning the environment (McFarlane et. al., 2006).
Considering environmental education, awareness of the environment has been
shown to increase when a combination of in and out of classroom experiences has been
presented to children and high school aged youth. Environmental education is most
effective when included in a long-term curriculum, but even short-term experiences (such
as field trips) can have educational benefits. When students are given the opportunity to
explore in a hands on manner, they are much more likely to accept and assimilate new
knowledge and experiences into existing opinions (Smith-Sebasto & Cavern, 2006). It is
commonly held that individuals will only miss a species if they know it and have
developed a relationship with it. In a study conducted by Lindemann-Matthies (2002)
taxonomy education was shown to significantly increase the general awareness of plants
and animals in elementary school students. The program was successful in increasing the
overall number of plants and animals children identified on their way to and from school
through environmental education in the classroom (Lindemann-Matthies, 2002).
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In cases such as the invasive cane toad (Bufo marinus) in Australia, where the
introduced toad has taken over and systematically eliminated a number of native species,
citizens have taken matters into their own hands. With the best of intentions but only a
small amount of knowledge, community members formed “toad busting” groups that
ventured into the landscape and sought cane toads to destroy in an attempt to mitigate the
population boom of this invasive species (Somaweera, Somaweera, & Shine, 2010).
However, a survey conducted by Somaweera, Somaweera, and Shine (2010) indicated
disastrous effects of these “toad busting” groups. A test given to volunteers, where
specimens of cane toads and native frogs were present, showed that respondents
misidentified cane toads as native frogs and native frogs as cane toads a total of 42.4% of
the time. Clearly, with this degree of misidentification in a controlled testing setting, the
chances of misidentification during a “toad busting” excursion are highly likely, causing
a good deal of collateral damage to native frogs (Somaweera et. al., 2010).

Even though

this study suggested that the public had the best of positive intentions towards controlling
a pest species, it also indicated a large gap in general knowledge of an invasive species.
Since charismatic organisms are typically the only species discussed in primary
and secondary schools, environmental education is changing to foster a positive attitude
towards all nature rather than a few select species, encouraging students to change longheld attitudes (Palmberg & Kuru, 2000). Observing that home environments bolster a
feeling of disgust towards small animals such as field mice, Drissner, Haase, and Hille
(2010) implemented a “green classroom” environmental experience for elementary
students. In this half-day instruction, students gently caught, observed, and released
small animals from their local environment. The goal of this program was to develop
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environmental attitudes in students that raise intrinsic motivation to learn more about and
protect local uncharismatic species. By observing these animals in their own habitat and
being instructed on how vital they are to the area, despite not being the most obviously
useful or “cute” species, instructors taught students that nature does not exist solely to be
exploited and managed for human preference (Drissner, Haase, & Hille, 2010).
Through an assessment shortly after the instruction (two months later),
researchers observed a general increase in positive emotions associated with the
environment, as well as an increase in “correct” knowledge (Drissner, Haase, & Hille,
2010) concerning the ecosystem. This study showed that the educational setting has a
significant formative influence – students were able to associate what they learned with
the area in which they live; the message “hit home.” Starting instruction on a local level
with local organisms can carry over to general environmental attitudes and long-term
knowledge and emotions associated with the natural world (Drissner, et.al., 2010).
Other programs have also sought, through environmental education, to develop
pupils’ relationship to the environment, environmental sensitivity, and social
relationships. In a study conducted by Palmberg and Kuru (2000), researchers observed
students on a camping outing designed to teach students responsibility for themselves,
their belongings, and the environment. This method of experiencing nature through
adventure involved direct contact with nature and allowed for many opportunities to
observe the differences between students with and without experience with outdoor
activities. Those students who had experience interacting with the environment
consistently showed open-mindedness and good cooperation – they were more likely to
tackle a problem and try to find a solution before asking for help or giving up. Students
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with no experience with the environment were much more likely to exhibit “I can’t”
attitudes and little creative problem solving. The experienced students also showed better
social behavior and higher moral decisions than their less experienced counterparts.
However, in a survey of the students after their outdoor experiences, the researcher found
that student knowledge of nature in general was still fragmented and incomplete
(Palmberg & Kuru, 2000).
The students’ concepts of nature observed by the researchers were also based
mostly on how the students utilized the environment. These sorts of environmental
education strategies are essential to give students the chance to develop a sense of
ownership of their surroundings. When people feel a sense of ownership of the
environment, they are more likely to have protective attitudes and work to influence
others to feel the same way (Palmberg & Kuru, 2000).
While these studies have shown the effectiveness of environmental education in
small, concentrated lessons, long-term educational goals integrated into the curriculum
appear to be the most effective way of changing attitudes as a whole (Tung, Huang, &
Kawata 2002). The environmental sensitivity of adults is formed during their developing
teen years. Short-term programs begin this lifelong learning process, but do not continue
to support educational initiatives when individuals become adult learners (DiEnno &
Hilton, 2005).
There are two types of adult education: formal schooling and nonformal (which
includes voluntary, and community-based education). The main concerns of the adult
population about the environment have remained the same since the initial upswing of
environmental concern; the public is still mainly concerned with general environmental
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problems (water pollution, global warming) and environmental protection (Hill, 2002).
Adult education initiatives play an important role in environmental education as a whole.
Conveying to adult learners a concept that is usually only utilized by scientists in research
will help improve communication between formal and nonformal education, allowing
adults who seek information a larger, more clear, transparent source (Belanger, 2003).
Since adults learn from real-life situations in real-life settings, it is important to
diversify educational opportunities for this demographic. Attention paid to adult
environmental education is sorely lacking – there are many initiatives that target parents,
encouraging involvement of their children in environmental education, but rarely do these
initiatives promote adult involvement. In order to appeal to and include adults in
environmental education, is it imperative that initiatives are linked to practical problem
solving (Hill, 2002). Communication programs aimed towards adults are usually
stagnant, one-way interactions including repetitive television messages, leaflets, and
other print media. An open communication forum between adults and environmental
professionals allows adult learners to integrate their personal experiences into the
learning process, and fosters an interactive learning environment (Belanger, 2003 & Hill,
2002).

Summary
Biological control can be an acceptable alternative to pesticides to control
invasive pest species that cause economic and ecological damage. It has resulted in the
control of several pest species, and remains one of the most favored control methods in
terms of public safety. When implementing biological control or any other method of
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environmental management, public opinion is paramount to making decisions. The
method of control that has the backing of the public is much more likely to be
implemented and supported in the long run. Addressing environmental concerns and
health risks, as well as easily and clearly disseminating information about the situation
helps garner public support of ecosystem management. While environmental
conservation is an ongoing goal that ultimately requires a change in public opinion (and
subsequently, behavior), environmental education can help smooth the way by informing
and engaging the public in actions that promote environmental conservation.
Environmental education is a life-long process that helps shape the opinions and
attitudes of individuals towards nature. Due to the growing influence of public opinion
on management practices, it is important to understand the public’s need for unbiased
information so that they may make their own decisions concerning environmental
practices. With most of the forested land in the United States privately owned, it is
imperative that environmental education begins at an early age and continues throughout
the individual’s life, offering a way for people to develop a relationship with the natural
environment.
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Chapter 3

Research Methods
This chapter outlines the methods and procedures used in the study and consist of
the following: 1) Purpose of the study, 2) Participants, 3) Instrumentation, 4) Review of
the Instrument, 5) Pilot Test of the Instrument, and 6) Data Collection, and 7) Data
Analysis.

Purpose of the Study
The purpose of this study was to identify the level of general knowledge of
environmental professionals concerning biological control. The study also sought to gain
an understanding of what sources are used to obtain information concerning biological
control and barriers that prevent professionals from finding and utilizing information
concerning biological controls. Information regarding how environmental professionals
perceive risks associated with biological control, as well as their overall concern for
environmental issues was assessed through the survey. Also documented were financial
support considerations and general demographics.

Objectives
1. Determine perceptions of environmental professionals concerning biological
control.
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2. Evaluate data for significant knowledge gaps, general attitudes towards “hot
topic” environmental issues, and risk perceptions.
3. Compare data from environmental professionals’ responses to that of the general
public (in Gallup poll) to determine differences and similarities.

Participants
Participants were selected based upon membership in the Society of American
Foresters. Each member of the Allegheny chapter of the Society was sent an e-mail
survey (when e-mail address was present) or paper survey (when no e-mail address was
present). The population for this study included all members of the Allegheny chapter of
the Society of American Foresters (N=926). Student and international members were
omitted from the total population due to frequent inaccuracy of provided contact
information. Six hundred thirteen received the e-mail survey and 128 received a paper
survey. The contact information coordinator of the Allegheny Chapter of the Society of
American Foresters provided the mailing list based on a 2010 membership list.

Instrumentation
A sixteen-question survey was developed by the researcher based on the
information sought concerning biological control (See Appendix A). Section one of the
instrument included assessment of the individual’s level of knowledge and need for more
information concerning biological control, integrated pest management, forest
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management practices, and pesticide application. It also asked individuals to detail how
often they use certain sources of information such as the Internet and newspapers, and to
describe their perception of the accuracy of these sources, as well as addressing barriers
to obtaining information concerning biological control. The survey asked how much the
individuals would support (in general as well as financially) several educational
implementations for biological control in schools and assessed the individuals’ perception
of risk concerning biological control. All questions were constructed using a five-point
Likert-type scale ranging from one to five (See Appendix A). The second section of the
survey addressed the demographics of the population, asking for age group, profession,
gender, education level, and geographic location (rural, suburban, or urban) of work.

Review of the Instrument
The survey was reviewed by a panel of experts consisting of three faculty
members at The Pennsylvania State University – two from the Department of
Agricultural and Extension Education and one from the Department of Entomology. The
panel was selected based upon the individual’s knowledge of survey implementation and
experience with environmental professionals as peers. The panel reviewed the survey to
ascertain content and face validity, and questions were revised according to expert
suggestions. Cover letters, letters of contact, and the survey instrument were reviewed by
the Office of Regulatory Compliance at the Pennsylvania State University, as required by
university policy. The study was approved (IRB #36815) on May 10, 2011, to be
conducted according to the graduate school regulations and guidelines (See Appendix B).
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Pilot Test of the Instrument
A pilot test was conducted on April 15, 2011 with 30 members of the Entomology
314 course (Management of Insect Pests of Ornamentals) at the Pennsylvania State
University. The majority of these students were landscape contractors, with a few
horticulture students. This group is similar to the population in that they have experience
working in the environmental field, and have similar interests as the survey test group. A
paper survey was given to the class by the researcher, with instructions to comment on
the questions as needed. The study was followed by statistical analyses to determine the
reliability of the survey instrument. The internal consistency of the questions was a
Cronbach’s alpha of 0.87 based on the data provided from the individuals’ responses.

Data Collection
Data collection was conducted in four stages for both types of surveys. The
mailed survey included an initial contact postcard (sent May 25, 2011), followed by the
survey inside an envelope, including a stamped envelope in which to return the
completed survey on June 3, 2011. The initial contact e-mail was also sent May 25,
2011. The second contact e-mail, containing the link to the SurveyMonkey hosted
survey, was sent June 2, 2011. The first reminder e-mail was sent June 13, 2011, and the
first reminder mailing, containing a replacement survey with stamped return envelope
was sent June 24, 2011. The final reminder e-mail asking for participation was sent June
20, 2011. The final reminder letter asking for the return of the completed mailing survey
was sent July 18, 2011. Thank-you letters were sent to the mailing list as returned
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surveys were received. The survey sent via e-mail had a shorter time frame, due to the
fast nature of Internet communication. Throughout the survey process, the researcher
attempted to boost the response rate by using official university letterheads, bearing the
seal and logo of the College of Agricultural Sciences on them, on all correspondence. By
July 25, 2011, 41% of the population responded with completed surveys (a total of 65
paper surveys and 257 electronic surveys). Twenty eight respondents declined to
participate. Additionally, 171 e-mail addressed were returned as invalid. Sixty-four
percent of the recipients of the paper survey returned completed surveys, and 43% of the
recipients of the e-mail survey responded.
To address non-response bias, statistical analyses comparing early respondents to
late respondents was conducted. To ensure that there was no statistical variation based
upon different methods of surveying, the data obtained from the e-mail survey was
compared to the data obtained from the mailed paper survey. Early respondents were
those who responded on or before June 16, 2011 and late respondents were those who
completed the survey on or before July 31, 2011. Data from the paper survey responses
were compared to data from the e-mail survey responses and no significant differences
were noted.

Data Analysis
The data obtained from both forms of survey was analyzed using the Statistical
Package for the Social Sciences (SPSS version 13.0), made available to students through
the Pennsylvania State University. Descriptive statistics and reliability analyses were
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utilized to analyze the data. Descriptive statistics included frequencies, percentages of
respondents, means, standard deviations, and correlations for each question. The
Cronbach’s alpha obtained for the data set was 0.907. Missing values (where
respondents had declined to answer the question) were coded as 9999, so that they were
not included in the overall analyses.
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Chapter 4

Findings
The purpose of this study was to gather information concerning the perceptions of
environmental professionals regarding biological control. A secondary purpose was to
identify the general environmental perception of the population (how they feel about
certain “hot topics” concerning the environment) in order to compare their perceptions
with those of the general public, obtained by a 2010 Gallup poll (Saad, 2010). Findings
in this chapter are reported in the following sections: 1) general demographics of the
population, 2) knowledge about environmental topics vs. need for information concerning
these topics, 3) how often specific sources are utilized to obtain information, 4) how
useful environmental professionals perceive these sources to be vs. how accurate they
believe the sources are, 5) possible barriers to obtaining more information concerning
biological control, 6) the degree to which environmental professionals agree or disagree
with statements concerning biological control, 7) perceptions regarding support for
educational initiatives vs. statement of financial support for those same initiatives, 8)
perceptions and concern towards “hot topic” environmental issues, and 9) perceptions
concerning risk statements about biological control.

General Demographics of the Population
The total population surveyed consisted of 741 individuals. Demographic
information was collected to understand the characteristics of the sample of the
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population. Participants reported their age by selecting their age group from the options
of 18 or below, 19 to 25 years, 26-30 years, 31-35 years, 36-40 years, 41-45 years, 46-50
years, and 51 or more years. Zero individuals reported being eighteen years of age or
younger and eight percent of the total respondents declined to answer this particular
question. Only one percent of the population was nineteen to twenty five years old, and
three percent reported twenty-six to thirty years of age. Six percent of the respondents
selected the thirty-one to thirty-five age bracket, and seven percent selected thirty-six to
forty years. Both the forty-one to forty-five and forty-six to fifty age brackets
represented five percent of the population. Sixty-five percent of the sample indicated that
they were fifty-one years of age or older.
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Decline	
  to	
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Figure 1. Age represented as percentages of the responding population.
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There were a number of options for respondents to choose from when reporting
their profession. Forester, naturalist, environmental biologist, researcher, and landscape
contractor were the stated professions, with the option to choose “other” and report a
different job title. Seven percent of the respondents declined to answer this question, one
percent chose naturalist, and one percent chose landscape contractor. Environmental
biologist and researcher accounted for two and three percent, respectively, and selection
of the option “other” accounted for another seven percent. Seventy-nine percent of the
population indicated they are foresters.
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Figure 2. Professions represented as percentages of the population.

Rural, suburban, and urban were the three choices given to participants to select
when reporting the location of their work. Nine percent of the respondents declined to
answer the question, and six percent reported their main area of work being located in an
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urban setting. Sixteen percent reported suburban as their professional location, and sixtynine percent reported a rural working location.
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Figure 3. Location of primary place of work represented by percentages of the
responding population.

Eighty-two percent of the population reported that they are males. Eight percent
of respondents declined to report their gender, and ten percent reported that they are
female.
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Figure 4. Gender represented as percentages of the population.

Five categories were presented for participants to select the number of years they
have been working in their profession: less than one, two to five, six to ten, eleven to
fifteen, and sixteen or more. Nine percent of respondents declined to answer, one percent
selected the less than one year option, and three percent reported that they had been
working in their profession for two to five years. Five percent of participants reported
working in their profession for six to ten years, and eight percent had been working in
their profession for eleven to fifteen years. The largest percent of the population,
seventy-four percent, reported working in their profession for sixteen or more years.
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Figure 5. Number of years participants have worked in their profession.

Participants were asked to select their highest level of education from one of the
following options: high school/GED, one to two years of college, two year college degree
(Associate), four year college degree (BA/BS), Master’s degree, Doctoral degree, or
Professional degree. One percent of the population reported having a professional
degree, and one percent reported high school or a GED as their highest form of
education. Three percent of the population had attended one to two years of college.
Eight percent of participants declined to answer the question, and eight percent reported
holding a doctoral degree. Forty-six percent of the population indicated that they have a
bachelor’s degree. Twenty-six percent of respondents had master’s degrees.
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Figure 6. Highest level of education respondents reported, represented as percentages of
the total respondents.

Knowledge of environmental topics vs. reported need for more information
This section presents the differences between reported levels of knowledge
concerning several environmental topics and the reported need for more information
concerning these topics. Three hundred twenty-three surveys were returned and all
participants responded to this question. The Likert scale for “level of knowledge” was
1=No Knowledge, 2= Little Knowledge, 3= Somewhat Knowledgeable, 4= Very
Knowledgeable, and 5= Don’t Know. When asked about the level of knowledge
respondents felt they had about biological control methods and concepts, respondents
tended to feel they were somewhat knowledgeable (M =2.77). Respondents also reported
that they were somewhat knowledgeable about pesticide application and integrated pest
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management (M = 2.84). Respondents indicated that they were very knowledgeable
about forest management practices (M =3.65). The Likert Scale for “need for more
information” was 1= No Need, 2 =Little Need, 3= Somewhat Need, 4= Strong Need, and
5= Don’t Know. When asked about need for more information concerning all these
topics, respondents indicated that they somewhat need more information about biological
control (methods and concept)(M =2.7), integrated pest management (M = 2.77), forest
management practices (M = 2.75), and pesticide application (M = 2.67). As shown in
Table 2, the only area of difference was between the reported level of knowledge and the
reported need for more knowledge. Where respondents indicated they had a high level of
knowledge concerning forest management practices, they conversely reported that they
still somewhat needed more information in this area.
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Table 2. Level of knowledge vs. Reported need for more information concerning specific
environmental topics.
Topic

Level of Knowledge

Need For More
Information

Difference Between
Means

N
323

M
2.77

SD
.66

N
323

M
2.78

SD
.77

M
.01

Integrated Pest
Management

323

2.84

.68

323

2.77

.78

.07

Forest Management
Practices

323

3.65

.57

323

2.75

.89

1.10

Biological Control
(methods and
concept)

Pesticide
323
2.81
.79 323
2.67
.82
.14
Application
Note. Scale: 1=No Knowledge, 2= Little Knowledge, 3= Somewhat Knowledgeable, 4=
Very Knowledgeable; Need Scale: 1= No Need, 2= Little Need, 3= Somewhat Need, and
4= Strong Need. Responses of 5 (Don’t Know) were excluded from data analysis.
Frequency of Use of Specified Information Sources of Biological Control
In Table 3, the frequency of use for specific informational sources is listed.
Respondents indicated a tendency to almost never use texting as an information source
(M = 1.26).
Respondents indicated a tendency to sometimes use the following: the Internet (M =
2.83), professional conferences (M = 2.85), newsletters (M = 2.89), informational
pamphlets (M = 2.94), books (M = 2.60), professional magazines (M = 2.98),
interpersonal communication (M =3.00), e-mail (M = 2.53), and research publications (M
= 2.84).
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Table 3. Reported Frequency of Use of Information Source Regarding Biological
Control
Source
Interpersonal
Communication
Professional
Magazines
Informational
Pamphlets
Newsletters

N
318

M
3.00

SD
0.85

318

2.98

0.78

319

2.94

0.78

317

2.89

0.73

Professional
Conferences
Research
Publications

319

2.85

0.89

319

2.84

0.85

Internet

320

2.83

0.96

Books

318

2.60

0.79

E-Mail

320

2.53

0.94

Texting
322
1.26
0.85
Note. Scale: 1= Never, 2= Rarely, 3= Sometimes, 4= Most of the Time, 0= Don’t Know;
Total N does not equal 323 due to missing data; Responses of 5 (Don’t Know) were not
included in data analysis.
Perceived Usefulness of Information Source vs. Perceived Accuracy of Those Sources
This section shows the differences between the perceived usefulness of each
information source as compared to the perceived accuracy of the same sources.
Respondents indicated that they tend to regard the Internet (M = 3.37), professional
conferences (M = 3.44), newsletters (M = 3.06), informational pamphlets (M = 3.61),
books (M = 3.01), professional magazines (M = 3.30), interpersonal communication (M =
3.39), e-mail (M = 2.76), and research publications (M = 3.27) as being “sometimes

51

useful.” Texting tended towards being viewed as only slightly useful (M = 1.55). The
accuracy of the Internet (M = 3.16), professional conferences (M = 3.40), interpersonal
communication (M = 3.18), professional magazines (M = 3.30), and e-mail (M = 2.91)
tended to be considered accurate only “sometimes.” Newsletters (M = 3.51),
informational pamphlets (M = 3.61), books (M = 3.52), and research publications all
tended towards being considered accurate “most of the time”. Texting was considered
accurate only “rarely” (M = 1.64).
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Table 4. Usefulness Compared to Reported Accuracy of Information Source
Source

Usefulness of
Source

Accuracy of Source

Difference Between
Means

N
308

M
3.44

SD
.76

N
297

M
3.40

SD
.74

M
0.04

Interpersonal
Communication

311

3.39

.81

297

3.18

.68

0.21

Internet

309

3.37

.82

284

3.16

.74

0.21

Informational
Pamphlets

314

3.30

.67

301

3.61

.59

0.31

Professional
Magazines

312

3.30

.75

302

3.65

.54

0.35

Research
Publications

312

3.27

.80

299

3.61

.65

0.34

312

3.06

.87

300

3.51

.61

0.45

308

3.01

.82

294

3.52

.64

0.51

305

2.76

.99

281

2.91

.84

0.15

282

1.55

.91

206+

1.64

.86

0.09

Professional
Conferences

Newsletters
Books
E-mail

Texting
Note. Scale: (Usefulness) 1= Not Useful, 2= Slightly Useful, 3= Somewhat Useful, 4=
Very Useful, 0= Don’t Know; (Accuracy) 1= Never, 2= Rarely, 3= Sometimes, 4= Most
of the Time, 0= Don’t Know; Total N does not equal 323 due to missing data; Responses
of 5 (Don’t Know) were not included in data analysis.
+
36.2% of respondents reported that they did not know how to respond to this statement.
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Possible Barriers that Prevent Environmental Professionals from Obtaining Information
Concerning Biological Control
As illustrated in Table 5, environmental professionals tended to perceive the
source as not relevant to their needs (M = 2.41), credibility of source (M = 2.12), limited
or no accessibility (M = 2.11), and cost (M = 1.98) as tending towards being “somewhat”
of a barrier to obtaining more information concerning biological control.
Table 5. Barriers to Accessing Information about Biological Control
Barrier

N

M

SD

Source does not
have relevant
application to my
needs
Credibility of
Source

275

2.41

0.92

283

2.12

0.97

Limited or no
accessibility

293

2.11

0.91

Cost

296

1.98

0.96

Note. Scale: 1= Not a Barrier, 2= Somewhat a Barrier, 3= Barrier, 4= Very Much a
Barrier; Total N does not equal 323 due to missing data; Responses of 5 (Don’t Know)
were not included in data analysis.
Attitudes of Environmental Professionals Regarding Statements about Biological Control
When asked to respond with the degree to which they agree or disagree with
certain statements concerning biological control, environmental professionals tended to
agree with the following statements “implementing biological control methods is
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expensive” (M = 2.83), “chemical control is more effective than biological control” (M
=2.57), “biological control is less damaging to the environment than chemical control”
(M = 2.86), and “information concerning biological control methods and current projects
should be available to the public” (M =3.19). Respondents tended to disagree with the
following statements “unintended impacts of natural enemies on the environment are
low” (M = 2.45), “biological control is too time consuming to implement” (M = 2.23),
and “I have easy access to information concerning current biological control projects” (M
=2.39). The Likert scale used in this question was 1= Strongly Disagree, 2= Disagree, 3=
Agree, 4= Strongly Agree, and 5= Don’t Know.
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Table 6. Perceptions Regarding Biological Controls
Statement

N

M

SD

Information concerning biological
control methods and current projects
should be available to the public
Biological control is less damaging to
the environment than chemical
control
Implementing biological control
methods is expensive

314

3.19

0.74

265++

2.86

0.67

280+

2.83

0.68

Chemical control is more effective
than biological control

251++

2.57

0.74

Unintended Impacts of natural
enemies on the environment are low
I have easy access to information
concerning current biological control
projects
Biological control is too time
consuming to implement

270+

2.45

0.67

298

2.39

0.65

255++

2.23

0.61

Note. Scale: 1=Strongly Disagree, 2= Disagree, 3= Agree, 4= Strongly Agree, 5= Don’t
Know; Total N does not equal 323 due to missing data; Responses of 5 (Don’t Know)
were not included in data analysis.
+
7-16% of respondents reported that they did not know how to respond to this statement.
++
18-22% of respondents reported that they did not know how to respond to this
statement.
Philosophical Support for Stated Educational Initiatives Compared to Financial Support
Table 7 shows the responses of participants towards proposed educational
initiatives. The Likert scale used for this question was 1= Would not Support, 2=
Somewhat Support, 3= Support, 4= Strongly Support, and 5= Don’t Know. The
population tended to strongly support initiatives to implement science lessons concerning
biological controls in high schools (M = 3.50) as well as the requirement for college
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students studying plant protection to have a professional knowledge of biological control
upon graduation (M =3.70). Respondents tended to only somewhat support
implementing biological control science lessons in elementary schools and local
environmental agencies providing information sessions about biological control (M =3.10
and M = 3.38, respectively). Respondents tended to somewhat oppose science lessons in
elementary schools (M = 1.96) and high schools (M =2.40) when asked if they would
financially support these initiatives. The respondents tended to state that they would
somewhat support financially local environmental agencies providing informational
sessions (M = 2.89) and the requirement for college students in agricultural universities
(M = 2.69). Differences can be seen with elementary and high school initiatives and
college student requirements – where respondents supported these initiatives “very
strongly” in general, they were only willing to support them “somewhat” financially.
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Table 7. Perceptions Regarding Financial Support Compared to Philosophical Support of
Biological Control
Initiative

Support in General
M

SD

N

M

SD

Difference Between
Means
M

3.70

.53

303

2.69

.95

1.01

318

3.50

.64

298

2.40

.86

1.1

319

3.38

.66

303

2.89

.99

0.49

311

3.10

.73

293

1.96

.64

1.14

N
College students training
in plant protection at
321
agricultural universities
should be required to
have a professional
knowledge regarding
biological control upon
graduation
Science Lessons in high
schools should contain
age-appropriate
information concerning
biological control
Local environmental
agencies should host
informational sessions
about biological control
Science Lessons in
elementary schools
should contain ageappropriate information
concerning biological
control

Financial Support

Note. Scale: 1= Would not Support, 2= Somewhat Support, 3= Support, 4= Strongly
Support, 5= Don’t Know; Total N does not equal 323 due to missing data; Responses of 5
(Don’t Know) were not included in data analysis.
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Perceptions of Environmental Professionals Concerning Specific “Hot Topic”
Environmental Issues
This section indicates the general attitude towards current “hot topics” of
environmental concern. Patterned after a 2010 Gallup poll (Saad, 2010), this part of the
survey asked respondents to describe their level of concern regarding each topic. The
areas where respondents tended to be very concerned were pollution of drinking water
(M =3.51), pollution of surface water (rivers, lakes, and reservoirs) (M =3.58), and
maintenance of the nation’s supply of freshwater for household needs (M =3.54).
Respondents reported being somewhat concerned about contamination of soil and water
by toxic waste (M =3.47), air pollution (M =3.30), the loss of tropical rainforests (M
=3.04), and the extinction of plant and animal species (M =3.01). Global warming was
designated as an area where respondents were somewhat unconcerned (M =2.42).
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Table 8. Concern Regarding Specific Environment Topics
Topic

N

M

SD

Pollution of surface waters (rivers,
lakes, and reservoirs)

322

3.58

0.62

Maintenance of the nation’s supply
of freshwater for household needs

321

3.54

0.66

Pollution of drinking water

321

3.51

0.69

Contamination of soil and water by
toxic waste

322

3.47

0.69

Air pollution

321

3.30

0.75

The loss of tropical rainforests

321

3.04

0.82

Extinction of plant and animal
species

321

3.01

0.85

315
2.42
1.09
Global Warming
Note. Scale: 1= Not Concerned, 2= Somewhat Unconcerned, 3= Somewhat Concerned,
4= Very Concerned, 5= Don’t Know; Total N does not equal 323 due to missing data;
Responses of 5 (Don’t Know) were not included in data analysis.
Perceptions Towards Risk Statements Concerning Biological Control
In Table 9, respondents detail the degree to which they agreed with certain risk
statements concerning biological control. As a whole, respondents tended to disagree
with the statements “the risks of biological control outweigh the environmental benefits”
(M =2.21), “the risk of biological control is the same as the risk with using pesticides”
(M = 2.09), “the cost of biological control is not worth the risk of using it” (M =1.95),
and “the use of biological control is an irreversible action” (M =2.39). The respondents
tended to agree with the statements “biological control is risky” (M =2.51) and
“biological control should be used instead of pesticides whenever possible” (M = 2.66).
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Respondents tended to strongly agree with the statements “after a natural enemy is
released, it should be monitored for potential harmful effects” (M =3.65) and “following
the release of a natural enemy, the effectiveness of the natural enemy on target pests
should be monitored” (M =3.69).
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Table 9. Agreement or Disagreement with statements of risk concerning biological
control
Statement

N

M

SD

Following the release of a natural
enemy, effectiveness of the natural
enemy on target pest(s) should be
evaluated

322

3.69

0.46

Prior to release, natural enemies
should be studied for potential
unintended environmental impacts

321

3.68

0.47

After a natural enemy is released, it
should be monitored for potential
harmful effects

321

3.65

0.49

Biological control should be used
instead of pesticides whenever
possible

261+

2.66

0.79

Biological Control is risky

279+

2.51

0.64

The use of biological control is an
irreversible action

258+

2.39

0.72

253+

2.21

0.60

256+

2.09

0.59

251+

1.95

0.46

The risks of biological control
outweigh the environmental benefits
The risk of biological control is the
same as the risk of using pesticides
The cost of using biological control
is not worth the risk of using it

Note. Scale: 1= Strongly Disagree, 2= Disagree, 3= Agree, 4= Strongly Agree, 5= Don’t
Know; Total N does not equal 323 due to missing data; Responses of 5 (Don’t Know)
were not included in data analysis.
+
14-22% of respondents reported that they did not know how to respond to this
statement.
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Chapter 5

Summary, Conclusions, and Recommendations
Introduction
The purpose of this study was to identify environmental professionals’ levels of
general knowledge and need for more information concerning biological control.
Sources used to obtain information concerning biological control were addressed, as well
as perceived usefulness and accuracy of each source. Questions asked about barriers that
prevent professionals from finding and utilizing information concerning biological
control in an effort to discover impediments to gathering information. How
environmental professionals perceive risks associated with biological control, as well as
their overall concern for environmental issues was assessed through the survey. Also
gathered were financial support considerations and general demographics.

The objectives of the study were:
1. Determine the perceptions of environmental professionals concerning biological
control.
2. Evaluate data for significant knowledge gaps, general attitudes towards “hot
topic” environmental issues, and risk perceptions.
3. Compare data from environmental professionals’ responses to that of the general
public (in Gallup poll) to determine differences and similarities.
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The Procedures used in this study:
A panel of experts reviewed the survey instrument to ascertain face and content
validity, and was pilot tested to obtain reliability. Members of the Allegheny chapter of
the Society of American Foresters received the sixteen-question survey, through e-mail
when an address was provided, and through mail when an e-mail address was not
provided. All questions on the survey used a five point Likert-type scale of
measurement, except questions concerning demographics (age, gender, etc).
An initial contact postcard was sent through the mail, and an initial contact letter
was sent via e-mail to let participants know they would be receiving a survey soon. A
greeting letter and blank survey, along with a pre-addressed, pre-stamped envelope was
sent next. Those who provided e-mail addresses were sent a greeting letter containing a
hyperlink to the online survey. A reminder letter (with replacement survey and return
envelope) was sent to participants two weeks after the initial greeting letter. A second
letter was sent via e-mail (containing the hyperlink to the online survey) one week after
the greeting letter e-mail. A final reminder letter encouraging participation was sent two
weeks after the second reminder, and the final reminder e-mail was sent one week after
the second reminder. Thank-you letters were mailed as completed surveys were received.
Data analysis was conducted using SPSS (version 13.0), provided by The Pennsylvania
State University. Statistics including frequencies, means, and standard deviations were
obtained for each question.
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Summary and Discussion of the Results
Demographics
The surveyed population was primarily male foresters over the age of fifty-one.
The majority of respondents work in a rural area, and have worked there for sixteen or
more years. Almost half of the population holds a bachelor’s degree, and twenty five
percent of them hold a master’s degree. Due to the nature of this population consisting of
mostly older generations, the perceptions and ways of thinking may differ significantly
from younger generations.

Objective 1: Survey the Allegheny chapter of the Society of American Foresters to
determine perceptions of environmental professionals concerning biological control.

Barriers to Accessing Information about Biological Control
Environmental professionals surveyed in this study indicated that credibility of
source, limited or no accessibility, cost, and non-relevant application to their needs as all
being somewhat of a barrier to gathering more information concerning biological control.
While none of these statements indicate an entirely insurmountable barrier, it is valuable
to note that those people who presumably have the easiest access to this sort of
information (because they work in the environmental field) are experiencing some
barriers to gaining information. It can be hypothesized, then, that those who do not work
in the environmental field have an even harder time obtaining information concerning
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biological control. Working towards limiting or eliminating these barriers for
environmental professionals completely could aid in the education of the general public.

Perceptions of Biological Control
The respondents in this study clearly indicated agreement that information
concerning current biological control projects should be made easily accessible to the
general public. It would seem from the number of respondents who completed this
question (314) as compared to the number of respondents who completed the rest of the
questions in this section (as low as 251), that those surveyed feel very strongly about this
particular point. Since so many people opted to answer this question, and agree with it, it
would seem that environmental professionals think the general public needs to have this
information, and would like information regarding biological control to be more readily
available.
According to the data gathered for this section, it appears that environmental
professionals consider biological control to be better for the environment than pesticides,
and would like it to be utilized, but that there is still some uncertainty in terms of
practicality. The respondents disagreed about unintended impacts of biological control
on the environment as being low – clearly they feel that unintended impacts are a serious
consideration when implementing biological control. Likewise, respondents also agree
that biological control is less damaging to the environment than pesticides, but eighteen
percent of respondents indicated they “don’t know” if it is or not. Several other questions
in this section received an unusually large (greater than fifteen percent) number of “don’t
know” responses, making it difficult to understand the true perspective of this population,
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especially as they sometimes seem to conflict. For example, respondents agreed on both
the point that biological control is less damaging than chemical control and that chemical
control is more effective than biological control. These perceptions would seem to
indicate that even though professionals believe chemical control is more harmful to the
environment, they are more willing to use it because they considered it more effective.
This may also indicate that they are less willing to utilize biological control in general,
because it is not believed to be as effective as chemical control. This would perhaps
indicate that utilizing biological control is considered safer, but not as practical as
chemical control, because biological control may not immediately and completely deal
with an issue. However, the responses from this section can give a definitive picture of
how environmental professionals feel about biological control: they believe it is
expensive, and it can have unintended impacts on the environment, but that it is less
harmful than chemical control and should be used whenever possible.
The public indicated a willingness to pay for utilizing biological control when
costs were low or similar to costs of using pesticides (Jetter & Paine, 2004). As cost for
biological control increased, however, public support for this alterative to pesticide use
dropped. It should be noted that the general public seems to show a larger financial
support for biological control over pesticides in general, as compared to this population.
It is important to note a similarity is opinion between these two populations; both the
general public and environmental professionals opted for the use of pesticides over
biological control when the cost of biological control became significantly larger than
that of utilizing pesticides. This trend can help indicate that financial support for
pesticides increases when the cost of biological control is much less than biological

67

control. In other words, both populations tended towards using pesticides when they
became significantly cheaper. This may be due to a philosophical unwillingness to pay
for a more expensive control method, or from limited funds.

Objective 2: Evaluate data for significant knowledge gaps, general attitudes towards
“hot topic” environmental issues, and risk perceptions.
Level of Knowledge vs. Need for More Knowledge
Participants responded that they were “very knowledgeable” concerning forest
management practices. This is unsurprising, considering seventy-nine percent of the
responding population reported “forester” as their professional title. The reported need
for more information in this category was only “somewhat need,” which makes sense
when the population has reported being already very knowledgeable. Interestingly,
respondents indicated that they were “somewhat knowledgeable” in each of the other
categories: integrated pest management, biological control (methods and concept), and
pesticide application. The population also reported that they “somewhat need” more
information regarding these topics. The significance of need for more information is
particularly poignant in these categories due to the already lower-than-ideal starting level
of knowledge. “Somewhat knowledgeable” is not as high as it should be – environmental
professionals are the persons responsible for conveying information to the general public.
When their personal knowledge is not very high, it can be expected that the level of
knowledge they convey will not be very high either. This is an ideal area of opportunity
for educational initiatives – increasing the personal knowledge of environmental

68

professionals will likely conversely increase the personal knowledge of the general
public.

Use of Information Sources of Biological Control
The main differences between the sources used to obtain information concerning
biological control are between traditional printed sources and technological sources. The
most frequently used source of information was interpersonal communication.
Respondents reported using print sources, such as professional magazines, information
pamphlets, newsletters, professional conferences, and research publications “sometimes.”
Use of sources such as e-mail, texting, and the Internet were less frequent. While it is
unsurprising that texting was reported as almost never used, it is interesting to note that
there were some cases in which this is how information was communicated (Brook, Zint,
& DeYoung, 2003).
When comparing this population of environmental professionals to the general
public, some differences can be clearly noted. In a study conducted by Tung, Huang, and
Kawata (2002), one of the most frequently used sources to gather information was social
media networks and the Internet. Brook, Zint, and DeYoung (2003) also found that
social media networks were the most effective way to quickly disseminate information
concerning an endangered species act listing. Hill (2002) found that the general public
uses the Internet most frequently to obtain information concerning the environment,
followed by (in order of frequency of use) media, print, rallies and events, and
presentations. It is clear that while there are some similarities between how these two
groups of people access information (interpersonal communication and presentations), it
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is also as equally obvious that the primary sources of information are very different.
Where environmental professionals utilize traditional informational sources, the general
public most frequently utilizes the Internet to gather information.
In this case, it is important to frame educational initiatives in formats that make
sense to the audience. Environmental professionals may consider research publications
and professional conferences as more credible, because they frequently undergo a review
system that acts as a safeguard against inaccurate information. Therefore, these, as well
as other traditional print sources, may be the best way to further the education of
environmental professionals. At the same time, perhaps if this audience could be made
aware of the benefits of electronic communication and education, this would help
facilitate more information reaching the general public. This presents an excellent
opportunity to teach content (regarding biological control) through the use of an
increasingly popular and important medium (electronic communication).

Usefulness vs. Accuracy of the Source
Environmental professionals surveyed in this study consider professional
conferences, interpersonal communication, and the Internet as the most useful of sources
for information regarding biological control. However, the sources they find most
accurate are informational pamphlets, research publications, and newsletters. The
discrepancy between what is considered most useful and what the professionals believe to
be most accurate is interesting. Those things that are noted as most accurate are sources
that are more traditional, and are presumably considered more accurate due to peerreview processes and publication requirements. The Internet and professional
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conferences, reported as the most useful of the choices, are probably viewed as such
because they are very easy to access and information can be obtained very quickly.
These sources also have the appeal of being “easier to understand” – that is, they are less
scientific and more applicable to day-to-day situations. The only source that was
reported as not useful was texting, presumably because this source is so infrequently
utilized and can only convey limited information.
This utilization of traditional informational sources by the population greatly
differs from how the public obtains information. The public, as a whole, tend to gather
information from technological sources, such as social media and the Internet. This
difference may indicate a breakdown in communication between environmental
professionals and the public; if professionals are conveying their information through
non-technological sources, such as research publications, the information is probably not
reaching the public as a whole, since this source is not frequently utilized. Therefore,
despite the information being shared by environmental professionals, the public is not
finding it in a medium they use most often, and are presumably not encountering the
shared information.

Philosophical Support vs Financial Support of Education Initiatives
Those surveyed in this study showed a strong support for educational initiatives in
elementary, secondary, and higher education, as well as support for local agencies to host
educational programs about biological control. The population strongly supported a
requirement that college students training in plant protection at agricultural universities
be required to have a professional knowledge regarding biological control upon
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graduation and that science lessons in high school should contain age appropriate
information concerning biological control. They supported local agencies hosting
informational sessions about biological control and science lessons in elementary schools
containing age-appropriate information concerning biological control.
However, when asked whether or not they would personally support each of these
initiatives financially, support dropped drastically. Respondents were willing to support
the college student requirement for having a professional knowledge of biological control
upon graduation, as well as local agencies hosting informational sessions about biological
control, but would only somewhat support educational initiatives in primary and
secondary schools. This indicates the willingness of environmental professionals to
support these initiatives in general, but not financially; in other words, they refuse to “put
their money where their mouth is.” The lack of support for primary and secondary
schools may be because these professionals expect changes in the curriculum of science
in public schools to be covered by the government funding already provided for these
schools.
This revelation is somewhat concerning – if environmental professionals who
have the most information concerning biological control feel this way, it is easy to
presume that the general public, who has a lesser understanding of this ecological
practice, will be less likely to support these initiatives due to lack of knowledge. It is also
important to note that environmental professionals are less likely to financially support
educational initiatives for students in their most formative years – that time where they
learn and formulate their environmental attitudes (DiEnno & Hilton, 2005; Drissnes,
Haase, & Hill, 2010; Lindemann-Matthies, 2002).
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Perception of Risk Regarding Biological Control
Environmental professionals surveyed in this study clearly felt very strongly
about monitoring biological control – all but two respondents answered this sub point of
the risk perception question. However, as questions inquired about overall risk
associated with biological control were asked, the number of respondents dropped
significantly. This seems to indicate some ongoing uncertainty with biological control.
The respondents indicated that they would like to use biological control whenever
possible, but still considered it to be somewhat risky. While it is encouraging to see that
none of the risks were considered insurmountable, the amount of support for intense
monitoring of natural enemies before, during, and after release is overwhelming. This is
presumably due to the feeling that the risk is mitigated when the project is very closely
monitored, helping to alleviate the concern for environmental impacts of biological
control.

Objective 3: Compare data from environmental professionals’ responses to that of the
general public (in Gallup poll) to determine differences and similarities.

Environmental Professionals’ Concern Regarding Environment Topics vs. Public
Concern
The respondents in this study indicated that they are most concerned (“very
concerned”) with the issues of pollution of surface waters (rivers, lakes, and reservoirs),
maintenance of the nation’s supply of freshwater for household needs, pollution of
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drinking water, and contamination of soil and water by toxic waste. They were
“somewhat concerned” about air pollution, the loss of tropical rainforests, and the
extinction of plant and animal species. Respondents indicated being “somewhat
unconcerned” about global warming.

In the 2011 Gallup poll concerning the

environment, which this question in the survey was patterned after, the majority of
general public surveyed indicated that they were worried “a great deal” or “a fair
amount” about pollution of surface waters, maintenance of the nation’s supply of
freshwater for household needs, pollution of drinking water, contamination of soil and
water by toxic waste, air pollution, the loss of tropical rainforests, the extinction of plant
and animal species, and global warming. The general public is clearly much more
concerned than the respondents of this study about air pollution, the loss of tropical
rainforests, the extinction of plant and animal species, and global warming.
A particular area for concern is that environmental professionals are only
“somewhat concerned” about the extinction of plant and animal species. Those who are
regarded as being “in charge” of maintaining biodiversity appear to be not as concerned
as the general public with this issue. Hypothesizing that since environmental
professionals have already reported in this study several barriers to obtaining more
information regarding biological control, it stands to reason that the general public may
have even less information. Therefore, the general public may not have the knowledge
necessary to understand that while plant and animal species are being lost, there are many
control methods, such as species reintroduction and biological control, which are working
to mitigate the concern (Walters, et. al., 2010). Without this knowledge, it is easy for the
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general public to be more concerned, because they may simply assume nothing is being
done to resolve this issue.
It is also concerning that environmental professionals consider themselves
“somewhat unconcerned” about global warming, but that they are concerned about
pollution. It is widely accepted that air pollutants are one of the major factors in climate
change (Jacob, et. al., 2011). It is difficult to understand why the concern for pollution is
greater than the concern for global warming, when they directly affect each other. Global
warming as a whole is a somewhat broad subject that does not usually exhibit an
immediate effect on the individual, and therefore may be considered by this population as
being less important or an issue they cannot change. This sort of attitude may lead to
opposition or lack of support for environmental legislation designed to help the
environment from the very people who work with nature.

Conclusions
• Environmental professionals regard peer-reviewed, traditional sources of
information (research journals, etc) as the most accurate. These are also the
sources most used to obtain information concerning biological control.
• Midlevel barriers were reported by environmental professionals when obtaining
information regarding biological control.
• Environmental professionals are willing to use biological control as an
environmental management option, but are still somewhat uncertain about the risk
involved.
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• The main issues keeping professionals from utilizing biological control are ones
of practicality: for example, pesticides are a fast, wholesale solution to a problem,
where biological control may not solve the entire problem quickly.
• Despite strong philosophical support for educational initiatives, this population
supports only initiatives in higher education and extension education financially.
• Environmental professionals consider pollution an issue, but not global
warming, which is directly affected by pollution.

Recommendations
1. Due to the nature of this population being so homogenous (male, 51 years or
older, longtime professionals, rural location, and foresters), some important
considerations must be made; the use of traditional sources of information
indicates that when implementing environmental initiatives geared towards this
population, the utilization of informational sources not associated with technology
will be more likely to be well received.
2. Extension educators should pursue other sources of financial support, such as
writing grants, to mitigate the expense of implementing biological control
education.
3. There is a need for more education for environmental professionals to help
alleviate uncertainty about implementing biological control.
4. Develop science curricula for primary and secondary schools to incorporate
biological control education (seeing a solid plan may also make individuals more
inclined to financially support these initiatives).
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5. Conduct further research to discover the role biological control plays in college
level curricula for forestry majors.
6. Conduct more research to better understand the perceptions of environmental
professionals, particularly including younger generations in this profession.
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Model for Information Dissemination of Biological Control Information

Figure 7. Model for creation and dissemination of biological control information

This model indicates how the information concerning biological control could
disseminate to the general public. Beginning with educational initiatives in a informal
setting, such as extension education, the information is developed by environmental
professionals. Teaching environmental educators the basic information about biological
control is just as important as helping them understand why it is important to provide this
education to people of all ages. These informational sessions, highlighting an
interdisciplinary approach to teaching about biological control, can help environmental

78

educators to go out and convey the information to the general public, raising their
awareness and understanding of biological control.
There is a general lack of national curricula that incorporates information about
biological control. Across states, there is a difference in what children are learning. For
example, the “Great Insect Fair”, hosted annually in State College, Pennsylvania,
provides children an opportunity to learn about insects, pesticide safety, and integrated
pest management (Gill, 2011). It is reasonable to hypothesize that children in the State
College area are far more likely to have an understanding of integrated pest management
and pesticide safety than children in areas that do not host such extension education
events. Currently, the only state in the United States that required integrated pest
management in the curriculum is Pennsylvania. Without offering these events or
incorporating biological control into national science curricula, there are very few
opportunities for children to learn about environmental management options, truncating
the information with which they can make decisions (voting for legislature, volunteering,
etc) concerning the environment as adults.

Summary
This study sought to gain a basic understanding of the perceptions of
environmental professionals concerning biological control and general topics in the
environment. The demographic of the respondents is fairly homogenous, but still gives
important insight into how people in this field perceive biological control. This
population indicated a willingness to utilize biological control as a management options,
and believe this method is less harmful to the environment than pesticides, but are not
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convinced of its practicality. Chemical control methods are still considered cheaper and
more effective than biological control. There are also some lingering concerns about
environmental impacts, seen in the responses heavily in favor of extensive monitoring
before, during, and after release of a biological control.
There are still some barriers that inhibit environmental professionals form
obtaining information concerning biological control. Limiting cost and making
information more accessible and relevant can help overcome these barriers. The study
also showed that this population as a whole is much less concerned about specific
environment topics, such as global warming, pollution, and extinction of plant and animal
species, than the general public.
Philosophically, this population is strongly in favor of educational initiatives in
the classroom and local environmental agencies to promote a better understanding of
biological control. However, when asked if they would personally financially support
these initiatives, support dropped significantly. With solidly constructed and presented
curricula, this decrease in support may be overcome – the initial balking may be because
there is not yet definitive educational initiatives written and formatted.
This population gave a great deal of insight into how education should be
presented to environmental professionals, as well as what information is lacking.
Increasing education for this population of individuals should eventually increase the
knowledge of the general public about biological control, as the more information
environmental professionals have, the more they can teach the public. Couching this
information in sources and presentations appropriate for the audience (environmental
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professional vs. general public, child vs. adult) will help individuals better understand
and convey information regarding biological control.
Biological control is an effective alternative to pesticide application when seeking
to control an economically damaging pest species. It can be utilized in sensitive areas,
and, once the natural enemy has become established, works in perpetuity. This is
particularly important for today’s economy, as multiple pesticide applications can
become very expensive and require yearly evaluation and re-application. It is also a
viable alternative to pesticides in situations where the target pest is exhibiting signs of
becoming (or has already become) resistant to pesticides. In situations where pesticide
resistance has developed, biological control could be an effective means of pest control,
in place of continued ineffective pesticide application.
Biological control is also a very valuable tool for Pennsylvania; the Hemlock
woolly adelgid is attacking Eastern Hemlock trees across the state. This tree is
Pennsylvania’s state tree and is considered a very important social, historical, and
economical part of Pennsylvania ecosystems. However, Eastern hemlock trees grow
primarily in riparian areas, that is, parts of the ecosystem that are near streams, rivers, and
lakes. In this instance, pesticide application is simply not an option, due to potential
negative impacts on aquatic wildlife and plants, as well as water quality. This makes
biological control a very important consideration for control of this pest species.
Increasing education and helping the general public understand how beneficial biological
control can be, particularly in this situation, may encourage more philosophical and
financial support for biological control programs for the Hemlock woolly adelgid, and
may also encourage support for biological control in general. Using the known advantage
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of people wanting to preserve the species that they care about can help support
management decisions that focus on local species of concern. Employing the notion of
appealing to the public’s concern for pest species “in their own backyard” can also
bolster support for biological control.
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Appendix A

Instrumentation

[E-mail Version]
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[Mailing Version]

Pennsylvania Foresters’ Perceptions
of
Biological Control

An assessment of opinions from the members of the Allegheny
State
Society Division of the Society of American Foresters
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Instructions: Please circle the number that most closely corresponds to your answer for each statement.
1). Rate your personal level of knowledge and personal need for more information concerning the
following topics.
Knowledge: 1= No Knowledge
2= Little Knowledge
3= Somewhat Knowledgeable
4= Very Knowledgeable

Need: 1= No Need
2= Little Need
3= Somewhat Need
4= Strong Need

2). Rate the extent to which you use the following sources of information regarding biological
control.
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3). Rate your perceptions regarding the usefulness of the following sources of information
concerning biological controls.

4). To what degree do the following act as barriers to prevent you from obtaining information
about biological control?
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5). Rate your perceptions regarding the accuracy of information concerning biological control in
the following sources of information.

6). Rate the extent to which you are concerned about the following:
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7). Rate the degree to which you agree or disagree with the following statements.

8). Rate the degree to which you would or would not support the following:
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9). Rate the extent to which you agree or disagree with the following statements concerning
biological control.
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10). Rate the extent to which you would consider giving financial support to the following:

11). Please indicate your age.
a. 18 or below
b. 19-25
c. 26-30
d. 31-35
e. 36-40
f. 41-45
g. 46-50
h. 51 or above
12). Please indicate your gender.
a. Male
b. Female
13). Please indicate which of the following most closely matches your profession.
a. Forester
b. Naturalist
c. Environmental Biologist
d. Researcher
e. Other (please specify)_____________________________________
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14). Please indicate the number of years you have been working in your profession.
a. less than 1
b. 2-5
c. 6-10
d. 11-15
e. 16 or more
15). Please indicate which of the following most closely applies to the location in which you work.
a. Rural
b. Suburban
c. Urban
16). Please indicate your highest level of formal education.
a. High school/GED
b. 1-2 years of college
c. 2-year College Degree (Associate)
d. 4-year College Degree (BA/BS)
e. Master’s Degree
f. Doctoral Degree
g. Professional Degree (MD, JD)

Thank you very much for your participation!
Your responses are very important and much appreciated.
Please remember to fold and enclose the completed survey in the
addressed, stamped envelope provided and return.
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Correspondence
[IRB Approval Letter]

Katherine Cassidy,
The Office for Research Protections (ORP) has reviewed the eSubmission application
for your research involving human participants and determined it to be exempt from
IRB review. You may begin your research. This study qualifies under the following
category:
Category 2: Research involving the use of educational tests (cognitive, diagnostic,
aptitude, achievement), survey procedures, interview procedures, or observations of
public behavior unless: (i) information obtained is recorded in such a manner that
human participants can be identified, directly or through identifiers linked to the
participants; and (ii) any disclosure of the human participants’ responses outside the
research could reasonably place the participants at risk of criminal or civil liability or
be damaging to the participants’ financial standing, employability, or reputation. [45
CFR 46.101(b)(2]
PLEASE NOTE THE FOLLOWING:
• The principal investigator is responsible for determining and adhering to
additional requirements established by any outside sponsors/funding sources.
• Record Keeping
o The principal investigator is expected to maintain the original signed
informed consent forms, if applicable, along with the research records for at
least three (3) years after termination of the study.
o This correspondence will also be available to you in PRAMS at
www.prams.psu.edu.
• Consent and Recruitment Document(s)
o The exempt consent form(s) will no longer be stamped with the
approval/expiration dates.
o The most recent consent form(s) that you uploaded for review is the one that
you are expected to use
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Follow-Up
o The Office for Research Protections will contact you in five (5) years to
inquire if this study will be on-going.
o If the study is completed within the three year period, the principal
investigator may complete and submit a Project Close-Out Report:
http://www.research.psu.edu/orp/areas/humans/applications/index.asp#other
• Revisions/Modifications
o Any changes or modifications to the study must be submitted through the
eSubmission application for this protocol in PRAMS (www.prams.psu.edu).
Please do not hesitate to contact me if you have any questions or concerns.
•

Thank you,
Amanda E. Brown, CIP
Research Compliance Coordinator II The Pennsylvania State University | Office for Research Protections |
The 330 Building, Suite 205 | University Park, PA 16802
Telephone (814) 865-7986 | Main Line (814) 865-1775 | Fax (814) 863-8699 | EMAIL: aeb29@psu.edu |
WEB www.research.psu.edu/orp
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[Initial Contact (Mailing) Postcard]

Greetings <Recipient Name>,
You have been selected based on your membership in the Society of American Foresters to
participate in an assessment of opinions from environmental professionals, the purpose of which is to
discover perceptions regarding the use of biological control. In the next week you will receive a
mailing containing a survey, asking for your opinions.
As a student member of the SAF, it is my belief that studies like this can be beneficial to foresters,
addressing educational needs and creating programs in the future. Your input is very important to
gain an accurate understanding of the current situation and is very much appreciated.
Sincerely,
Katherine Cassidy
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[Initial Contact E-Mail]

Greetings,
You have been selected based on your membership in the Society of American Foresters to
participate in an assessment of perceptions of environmental professionals. All members of the
Allegheny chapter of the Society of American Foresters will receive a copy of this survey.
The purpose of the study is to discover perceptions of professionals regarding the use of biological
control. It also seeks to determine areas in which more information is needed, as well as identify
perceived risk factors and barriers concerning biological control. This study is for research purposes,
to identify gaps in knowledge and discover educational interests of environmental professionals.
As a student member of the Society of American Foresters, it is my belief that studies like this can be
beneficial to foresters, addressing educational needs and creating informational programs in the
future. Your input is very important to gain an accurate understanding of the current situation and is
very much appreciated.
This research is being conducted as part of a master’s of science thesis requirement for Katherine
Cassidy, in the Agricultural Education and Extension degree program. The project is fully funded
through the Entomology Department at the Pennsylvania State University.
In a week, you will receive an e-mail containing the link to the survey, and we ask that you complete
the survey as soon as is convenient for you.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu

Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu

Thank you for your participation.
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[First Mailing Letter Containing Survey]

Greetings <Recipient Name>,
You have been selected based on your membership in the Society of American Foresters to
participate in an assessment of perceptions of environmental professionals. All members of the
Allegheny chapter of the Society of American Foresters will receive a copy of this survey.
The purpose of the study is to discover perceptions of professionals regarding the use of
biological control. It also seeks to determine areas in which more information is needed, as well
as identify perceived risk factors and barriers concerning biological control. This study is for
research purposes, to identify gaps in knowledge and discover educational desires of
environmental professionals.
Please fill out the enclosed survey and return it in the enclosed addressed, stamped
envelope.
The survey will take 10-15 minutes to complete, and is completely voluntary. If you do not wish
to participate in this study, please send me notification of such, and I will promptly remove your
address from my mailing list. All your responses will be kept confidential; only people directly
involved with this project will have access to the completed surveys. Completion of this survey
indicates voluntary consent to participate in the study.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu
or

Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu
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[First E-mail Containing Link to Survey Online]

Greetings,
You have been selected based on your membership in the Society of American Foresters to
participate in an assessment of perceptions of environmental professionals. All members of the
Allegheny chapter of the Society of American Foresters will receive a copy of this survey.
The purpose of the study is to discover perceptions of professionals regarding the use of
biological control. It also seeks to determine areas in which more information is needed, as well
as identify perceived risk factors and barriers concerning biological control. This study is for
research purposes, to identify gaps in knowledge and discover educational desires of
environmental professionals.
Please follow this link to complete the survey and participate in the study:
https://www.surveymonkey.com/s/9WXQNTX
The survey will take 10-15 minutes to complete, and is completely voluntary. If you do not wish
to participate in this study, please send me notification of such, and I will promptly remove your
e-mail from my mailing list. All your responses will be kept confidential; only people directly
involved with this project will have access to the completed surveys. Completion of this survey
indicates voluntary consent to participate in the study.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu
or

Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu

114

[First Reminder Containing Replacement Survey]

Greetings <Recipient Name>,
Several weeks ago, you received a packet containing a survey asking for your participation in a
study to determine environmental professionals’ perceptions of biological control. If you have
not yet completed the survey, we encourage you to do so. Enclosed is an additional copy of the
survey in the event that the previous copy was lost.
As a student member of the Society of American Foresters, it is my belief that studies like this
can be beneficial to foresters, addressing educational needs and creating informational programs
in the future. Your input is very important to gain an accurate understanding of the current
situation and is very much appreciated.
The survey will take 10-15 minutes to complete, and is completely voluntary. If you do not wish
to participate in the study, please send me a note to that effect, and I will promptly remove you
from my mailing list. All your responses will be kept confidential; only people directly involved
with this project will have access to the completed surveys. Completion of this survey indicates
voluntary consent to participate in the study.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu
Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu
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[First E-Mail Reminder asking for survey completion]

Greetings,
One week ago, you received an e-mail asking for your participation in a study to determine
environmental professionals’ perceptions of biological control. If you have already completed
this study, thank you very much for your time.
If you have not yet completed the survey, we encourage you to do so. The findings of this study
will be used to determine educational needs of environmental professionals and identify
important barriers to gaining information. With this data, we will be able to propose ways to
mitigate these situations, helping to minimize the gap between desired knowledge and accessible
knowledge. Your responses are very important to gain an accurate understanding of the
current situation and are very much appreciated.
Please follow this link to complete the survey and participate in the study:
https://www.surveymonkey.com/s/9WXQNTX
The survey will take 10-15 minutes to complete, and is completely voluntary. If you do not wish
to participate in the study, please send me an e-mail to that effect, and I will promptly remove you
from my mailing list. All your responses will be kept confidential; only people directly involved
with this project will have access to the completed surveys. Completion of this survey indicates
voluntary consent to participate in the study.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu
or

Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu
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[Final Reminder Mailing asking for survey completion]

Greetings <Recipient Name>,
Several weeks ago, you received a packet containing a survey asking for your participation in a
study to determine environmental professionals’ perceptions of biological control. If you have
not yet completed the survey, we encourage you to do so. If you would like to participate in the
survey, but no longer have a copy of it, please feel free to contact me for an additional copy.
As a student member of the Society of American Foresters, it is my belief that studies like this
can be beneficial to foresters, addressing educational needs and creating informational programs
in the future. Your input is very important to gain an accurate understanding of the current
situation and is very much appreciated.
The survey will take 10-15 minutes to complete, and is completely voluntary. If you do not wish
to participate in the study, please send me a note to that effect, and I will promptly remove you
from my mailing list. All your responses will be kept confidential; only people directly involved
with this project will have access to the completed surveys. Completion of this survey indicates
voluntary consent to participate in the study.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu
Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu
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[Final E-mail Reminder asking for survey completion]

Greetings,
We are once more contacting you to request your participation in a study to determine
environmental professionals’ perceptions of biological control. If you have already completed
this study, thank you very much for your time.
If you have not yet completed the survey, we encourage you to do so. The findings of this study
will be used to determine educational needs of environmental professionals and identify
important barriers to gaining information. With this data, we will be able to propose ways to
mitigate these situations, helping to minimize the gap between desired knowledge and accessible
knowledge. As a student member of the Society of American Foresters, it is my belief that studies
like this can be beneficial to foresters, addressing educational needs and creating informational
programs in the future. Your responses are very important to gain an accurate understanding
of the current situation and are very much appreciated.
Please follow this link to complete the survey and participate in the study:
https://www.surveymonkey.com/s/9WXQNTX
The survey will take 10-15 minutes to complete, and is completely voluntary. All your responses
will be kept confidential; only people directly involved with this project will have access to the
completed surveys. Completion of this survey indicates voluntary consent to participate in the
study.
This research is being conducted as part of a master’s of science thesis requirement for Katherine
Cassidy, in the Agricultural Education and Extension degree program. The project is fully funded
through the Entomology Department at the Pennsylvania State University.
We appreciate your participation in this study, and thank you for your time.
Questions concerning this survey should be directed to:
Katherine Cassidy (Graduate Student)
521 ASI Building
University Park, PA 16802
(814) 365-5581
kem5052@psu.edu

Dr. Thomas Bruening (Supervising Professor)
102 Ferguson Building
University Park, PA 16802
(814) 863-7420
thb2@psu.edu

