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Abstract
Wildlife tourism, the viewing of wildlife in their natural environment, is a growing
sector of tourism world wide. The presence of diverse and unusual wildlife is a major
influence on visitors choosing Australia as a destination. Little is currently known
about the short and long term impacts on the wildlife on which such tourism depends.
This has resulted in management agencies making decisions on the suitability of
human-wildlife interactions based on insufficient data. Given the diversity of possible
impacts and responses, plus concerns surrounding sustainability, it is essential that
good empirical scientific research is available to inform management. Therefore, the
aim of this study was to understand and hence improve the use of science and
monitoring in the management of wildlife tourism.
This study, using surveys, interviews and case study analysis, drew on tour operators,
managers and scientists’ perspectives and understandings of the role of science in the
management of wildlife tourism. From tour operators’ perspectives, accessed through a
mail-based survey, insight into features of the wildlife tourism industry in Australia
today was provided. It was identified as an industry characterised by diversity in
destinations, activities and expectations. Furthermore, the levels of engagement by
scientists with tour operators are low, raising concerns about the industry’s
sustainability, if science is regarded as an essential component of sustainability.
From managers’ and scientists’ perspective, accessed through personal interviews,
several barriers were identified as hindering scientists from engaging in wildlife
tourism science. These included scientists’ perceptions of power, their normative
beliefs of science, and difficulties with transdisciplinary work. Today’s culture tends to
show a shift away from scientific research. In the past researchers were able to receive
funding by appealing to society’s faith in science. However, this is not the case today.
Through being disengaged and objective scientists have experienced decreased power
over funding allocations and in turn decreased funding. Another barrier was the
dominant normative view of many biologists and ecologists that wildlife tourism
science was not ‘real science’ because it is subjective. The final barrier was difficulties
with the actual research due to the transdisciplinary approach needed.
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The case study analysis, of science and wildlife tourism science in the Antarctic
region, illustrated how these barriers can be overcome under certain circumstances.
Using actor-network theory and the broader sociology of science, this part of the study
described the power relationships and potential transformations between scientists,
wildlife and managers, which allowed the development of research into humanwildlife interactions. By highlighting the use of principles from the natural sciences,
wildlife tourism scientists were able to enrol actors into their network. However, this
actor network was not permanently ‘black boxed’ due to scientists’ adverse
perceptions of the significance and necessity of wildlife tourism science together with
their normative beliefs on science, with the network ultimately disbanding.
Key findings from this study included the importance in recognising the
epistemological and ontological position that scientists occupy. A broadening of
training of natural scientists is required so that they can reflect on their paradigmatic
position. Wildlife tourism scientists need to acknowledge and understand different
scientific paradigms exist and be able to work across them. Furthermore, wildlife
tourism scientists need to emphasise their affinity with the normative beliefs of the
biological sciences in their research activities. As the scientific community is subject
to values and bias just the same as any other human enterprise, wildlife tourism
science would be more readily achieved and accepted by the use of methodologies
developed by wildlife biologists to give scientific validity to wildlife tourism science.
Only with the employment of the biological principles tied in with the social sciences
(i.e. transdisciplinary) will the scientific community have higher regard for wildlife
tourism science. Finally, there is a need for scientists to become more politically and
socially engaged. Given the importance of science for managing wildlife tourism,
mechanisms for increasing the use of science in human-wildlife interaction research
are critical for the long-term sustainability of this industry.
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PART I: INTRODUCTION
Chapter 1

Introduction
1.1 Wildlife Tourism
Tourism is a growing global industry. A key component in most tourism encounters is
the desire to experience a change from the workday environment and to access the
natural environment (Buckley, 2000). The natural environment is considered to be
crucial to the attractiveness of almost every travel destination and/or recreational area
(Farrell and Runyan, 1991). Tourists have developed an increasing desire for interaction
with the natural environment including wildlife populations. This desire has lead to the
sub-sector of tourism now known as wildlife tourism (Duffus and Dearden, 1990;
Reynolds and Braithwaite, 2001).
For centuries, people have been captivated and fascinated by animals. It is, therefore,
not surprising that the burgeoning and flourishing wildlife tourism industry is becoming
an increasingly important component of tourism worldwide (Roe et al., 1997). Wildlife
tourism is regarded as a subset of nature based tourism (Figure 1.1) as animals are a
subset of nature (Green and Higginbottom, 2001) in which people/tourists are
specifically interested in seeing wildlife. Wildlife tourism includes components of
nature-based tourism, elements of adventure travel and some of the key characteristics
of ecotourism (Newsome et al., 2005). Although the term wildlife often refers to both
fauna and flora, in common usage — and in the tourism industry — it is generally
understood to mean only fauna (i.e. animals) (Shackley, 1996; Higginbottom et al.,
2001; Braithwaite and Reynolds, 2002).
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In recent years, wildlife tourism has been classified into consumptive and nonconsumptive forms. Roe et al., (1997, p. 3) defined wildlife tourism as: “Tourism that
includes, as a principal aim, the consumptive and non-consumptive use of wild animals
in natural areas”. Consumptive forms of wildlife tourism are known to adversely affect
the abundance, distribution and demographics of animal populations as they include
hunting and fishing. Hunting is a popular form of wildlife tourism, particularly in
America, and has been integral to the development and growth of several conservation
programs (Organ and Fritzell, 2000). The popularity of fishing as a form of wildlife
tourism can be seen in Western Australia, where almost 35% of the State’s population is
involved. Fishing contributes over $570 million a year to the State’s economy and
supports an estimated 7,000 jobs (Department of Fisheries, 2003).

Tourism
Alternative Tourism

Mass Tourism
Natural

Cultural

Event

Adventure

Heritage

Nature based

Religions

Other
Sports

Farm

Festivals

Educational

Ecotourism

Wildlife
Ecotourism

Fig ur e 1 .1 :

Th e rel atio nship o f wildlife tou ris m to o ther for ms o f
to u rism ( N e wso m e et al . , 2 00 2 )

Throughout the world, interactions with wildlife in their natural environment are
growing in popularity (Reynolds and Braithwaite, 2001; Higginbottom, 2004; Rodger
and Moore, 2004; Newsome et al., 2005). Numerous activities can be classified as nonconsumptive forms of wildlife tourism including bird watching, whale watching and
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African animal safaris through to glow worm viewing, trekking for days to view a rare
species or swimming with whale sharks. Commercial whale watching alone is now
estimated to be a $1 billion industry world wide attracting more than nine million
participants each year (Hoyt, 2000).
In recent years, the definition of wildlife tourism has been narrowed down to include
only non-consumptive wildlife tourism ‘…tourism based on encounters with nondomesticated animals in either their natural environment or in captivity’. (Higginbottom
et al., 2001, p. 10). This definition also makes the further distinction between free
ranging wildlife (with and without the provision of food) and captive wildlife (animals
physically restrained).
In 2005, Newsome et al. (p. 18) defined wildlife tourism as:
… tourism undertaken to view and/or encounter wildlife. It can take
place in a range of settings, from captive, semi-captive, to in the wild,
and it encompasses a variety of interactions from passive observation to
feeding and/or touching the species viewed.
The definition used in this study is:
Non-consumptive wildlife encounters with non-domesticated, free
ranging, land dwelling and marine wildlife in their natural environment.
Wildlife tourism is becoming an increasingly important component of the international
and domestic tourism industry across the world (Roe et al., 1997; Green and
Higginbottom, 2000). The International Ecotourism Society (TIES, 2000) combined
figures from a variety of sources (see Table 1.1) to illustrate that 20–40% of all
international tourists are wildlife related. Weaver (2001) commented that these figures
need to be viewed subjectively as what was classified as wildlife related tourists was
ambiguous.
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In 2001, nearly one-third of all American adults (more than 66 million people)
participated in either feeding, photographing or observing wildlife. In doing so, they
spent more than $40 billion (Winkler, 2002). In Australia, supplementary questions in
the 2000 International Visitor Survey revealed that 18.4% of international visitors were
influenced in their decision to visit Australia by the opportunity to experience native
animals. Over 70% of international visitors saw animals during their visit (Fredline and
Faulkner, 2001).
Ta bl e 1 .1 :

The number of international tourists viewing wildlife (Source: TIES,
2000)

Total international tourism Nature tourists
arrivals

Wildlife–related
tourists

1988

393 million

157–236 million

79–157 million

1994

528.4 million

211–317 million

106–211 million

In the year ending December 2004, there were an estimated 2.2 million domestic,
wildlife tourists in Australia. The international wildlife tourism market accounted for
39% of total international visitors — approximately 1.8 million people (Tourism
Queensland Research Department, 2005).
Wildlife tourism in Australia is based on a variety of different activities and involves a
large range of species, ranging from birds and mammals through to reptiles and glowworms. At least 1,200 enterprises in this country include wildlife as a planned
component of the tourism experience (Green and Higginbottom, 2001; Higginbottom
and Buckley, 2003). For the majority of wildlife tourism activities, the motivation of
visitors differs (Higginbottom et al., 2001). Wildlife tourists are often seeking a new
experience that will enable them to explore a new ecosystem and its inhabitants. Others
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are seeking to be informed or educated; while some just wish to be entertained
(Newsome et al., 2002).
Paralleling the increased growth in wildlife tourism is the greater demand for closer
interaction with wildlife in their natural habitats. Wildlife tourism is often considered to
be environmentally friendly or to have minimum impact as it is generally thought that
those that wish to view wildlife are aware of conservation issues as well as the
wildlife’s welfare (Green and Higginbottom, 2001). However, there is limited evidence
to support this as little is known about the impacts of tourists on the wildlife. In recent
years, there has been an increasing awareness that knowledge about human–wildlife
interactions is needed in order to contribute to the sustainability of this particular type of
tourism experience (Moscardo et al., 2001).

1.2 The Impacts of Wildlife Tourism
Inevitably, the increased growth in wildlife tourism has led to greater chances of
impacts on the environment and wildlife by tourists (Knight and Gutzwiller, 1995;
Shackley, 1996; Higginbottom and Hardy, 1999; CRC for Sustainable Tourism,
Undated). Positive impacts from wildlife tourism have the potential to contribute to the
conservation of wildlife through a variety of ways including education, increased
revenue for host communities and increased funding for research and monitoring (Boo
1990; Goodwin et al., 1998; Higginbottom et al., 2001). For example, in Mauritius,
increased tourism has resulted in the creation of the National Parks and Conservation
Service as well as several conservation projects contributing to the conservation of
endemic birds (Lilieholm and Romney, 2000).
The rapid growth of non-consumptive wildlife tourism has led to increasing concerns
about possible negative impacts on wildlife and their habitats as well as the
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sustainability of the industry itself (Knight and Cole, 1995; Green and Higginbottom,
2001; Higginbottom et al., 2001; Reynolds and Braithwaite, 2001). Intensive tourism to
specifically view wildlife can lead to a variety of changes that can be either short or
long term. To effectively manage human–wildlife interactions, there is a need to
balance ecological, social and economic issues (Goodwin, 1998).
Tourism based on wildlife can have negative impacts on wildlife in four main ways:
disturbance, habitat modification, feeding or touching, and accidental killing or injury
(Knight and Gutzwiller 1995; Hammitt and Cole, 1998; Green and Higginbottom,
2001). Impacts on wildlife from tourism may be direct or indirect. Direct impacts
include the death of animals, human diseases being transferred to animals, stress and
behavioural modification due to the proximity of humans. Indirect impacts include
damage to vegetation, soil erosion and introduction of exotic weeds (Butler and Boyd,
2000). Unless properly managed, both direct and indirect impacts can result in a
negative effect on wildlife populations. (See section 4.3.)

1.3 Why is There a Need for Science and Scientific Monitoring?
The enlistment of science and scientific monitoring is necessary to contribute to the
management of wildlife tourism. As Caldwell (1982, p. 2) commented, “… because
only through science, broadly defined, could the impact of man’s activities upon the
environment adequately be assessed and remedial measures be applied when needed”.
The appropriate scientific knowledge is an important component in decision-making
processes. It can contribute to well informed management decisions, particularly with
modern science being inseparable from the society that supports it (Richards, 1983;
Committee for the National Institute for the Environment, 1994).
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Science and scientific research are vital components for understanding and managing
tourism’s impacts on wildlife. Rodger and Calver (2005) observed that the main reasons
why natural scientists need to engage in studies of wildlife tourism include:
•

methods used by wildlife scientists will be able to identify the impacts from tourism
on wildlife and their environment;

•

education and conservation; and

•

anticipating future problems through monitoring.

All wildlife tourism should aim to minimise the impacts of human activities on the
normal activity of the wildlife (Knight and Cole, 1995; Green and Higginbottom, 2001;
Reynolds and Braithwaite, 2001; Conservation Council of Western Australia, 2004;
Newsome et al., 2005). For ecologically sustainable wildlife-tourism activities, wildlife
managers need empirical data on which they can base their decisions (Green and
Higginbottom, 2001; Gilbert and Dodds, 1992; Giese, 1996; Rodger and Moore, 2004;
Higginbottom, 2005; Rodger and Calver 2005). To achieve this, we need to first
improve our basic understanding of species’ biology, their populations and their needs
for survival, particularly at the location of the proposed activity.
By having this basic scientific knowledge, scientists and wildlife managers will then be
able to determine species’ responses to human–wildlife interactions and what effects
this will have on individual species as well as the general population of the animal
concerned (Gilbert and Dodds, 1992; Rodger and Moore, 2004). Both positive and
negative impacts from human–wildlife interactions can be identified. This knowledge
can assist in the development of appropriate regulations, legislation, policies and
management decisions.

K.J. Rodger

Introduction

8

Scientific monitoring is an important part of research as it allows for changes, including
negative impacts, to be detected (Higginbottom et al., 2003; Newsome et al., 2005).
With the environment being such a complex system with numerous components,
changes can occur subtly and often without being observed. The importance of longterm monitoring is becoming more apparent as populations may fluctuate widely from
season to season (Anderson, 1992). Without monitoring, it is difficult to assess the
effects of past management decisions and the impacts from tourism on wildlife and their
environment.
Australia has a wide variety of wildlife that is unique and endemic. A high proportion of
it is classified as threatened or endangered (Higginbottom et al., 2001). Many of these
species are now the focus of wildlife tourism interactions (Rodger and Moore, 2004).
Given the diversity of possible impacts, the involvement of science and scientific
research can identify and highlight negative impacts upon the wildlife and their
environment. Good, reliable scientific research is needed to inform the management of
wildlife tourism, yet in many circumstances this research is not being done. Hodge
(2002, p. 40) noted, “There is scant scientific research into the direct impacts of tourism
on wildlife”.
Currently, there is limited knowledge on a whole range of species resulting in
management agencies making decisions on the suitability of human–wildlife
interactions based on insufficient data (Conservation Council of Western Australia,
2004). The data available on impacts, diversity of species and effects of tourism
activities remains limited. Little has been done to scientifically investigate impacts and
to manage and monitor impacts (Green and Higginbottom, 2001; Rodger and Moore,
2004; Rodger and Calver, 2005).
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In the past 10 years, the Sustainable Tourism CRC (STCRC) has funded a wildlife
tourism subprogram to try to address some of the key issues in wildlife tourism
(Higginbottom, 2004). Their research included consumptive and non-consumptive
forms of wildlife tourism as well as captive and free ranging. However, even though
there has been a greater emergence of wildlife tourism research in recent years, there is
still a dearth of information for many species (Green and Higginbottom, 2001;
Newsome et al., 2005).

1.4 Aims and Objectives
To date, research in wildlife tourism in Australia has focused predominantly on the
tourism experience, visitor satisfaction, visitor characteristics, carrying capacity,
impacts on the natural environment and associated trade-off analyses (Reynolds and
Braithwaite, 2001). However, given the diversity of possible impacts and responses,
good scientific research is needed for the management of wildlife tourism. Australia has
a long and renowned history of wildlife sciences including biology, ecology and —
more recently — conservation biology; however, the link between these natural sciences
and the management of impacts from tourists on wildlife remains poor.
To successfully manage wildlife tourism, there is a need to understand the effect of
these interactions, and this knowledge comes primarily from the discipline of wildlife
biology. A multi-disciplinary approach to wildlife management is required drawing
knowledge from wildlife biology. This subsumes other scientific disciplines including
ecology, environmental science, conservation biology and animal behaviour (Rodger
and Calver, 2005). For this thesis, these disciplines have been classed as the natural
sciences.
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Effectively, the social science aspects of tourism research are not the focus of this study.
However, to identify and manage the negative impacts from human–wildlife
interactions, an understanding of the wildlife’s response to tourists’ activities is needed.
To achieve this baseline knowledge of species is required including their behaviour,
natural movements and habitat requirements. Trying to manage human–wildlife
interactions without this knowledge from the natural sciences could cause more harm
than good (Gilbert and Dodds, 1992). In many cases, though, the database of knowledge
remains poor.
This study aimed to understand and, hence, to improve the use of the natural sciences
and associated scientific monitoring in the management of wildlife tourism. To achieve
this aim, the study was guided by the following research questions and associated
research objectives:
1. What are the characteristics of the Australian wildlife tourism industry?
•

Use tour operators’ viewpoints to describe the current wildlife tourism industry
in Australia including the use of science and associated monitoring.

2. What are the characteristics of science?
•

Use the perspectives of wildlife managers and scientists to define science.

3. What are the barriers hindering scientists from engaging in wildlife tourism
research:
•

Describe the dominant scientific paradigms in the natural sciences associated
with wildlife and natural areas in Australia and their influences on research and
its transfer to management.

•

Describe the barriers preventing science from influencing management activities
undertaken by tourism operators.
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4. How is a successful natural science program directed towards wildlife tourism and
its translation to management achievable?
•

Use actor–network theory as a method to analyse how and why wildlife tourism
science developed in the sub-Antarctic/Antarctic region.

Researching and answering the four research questions and objectives required the
involvement of tour operators, wildlife managers and scientists perspectives. All three
contributed to identifying ways to improve the use of science and monitoring in the
management of wildlife tourism interactions. However, before it is possible to identify
ways to improve the use of the natural sciences and associated monitoring, an
understanding of barriers hindering its development was required.

1.5 Outline of Thesis
This thesis is divided into six parts as shown in Table 1.2:
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Ta bl e 1 .2 :

Part I
Introduction: Chapter
1&2
Part II
Sociology of science
and wildlife tourism:
Chapter 3 & 4

Part III (RQ 1)
Australian wildlife
tourism industry:
Chapter 5

Part IV (RQ 2,3)
Science and wildlife
tourism: Chapter 6

Part V (RQ 4)
Science and wildlife
tourism: using actor–
network theory to
describe the link:
Chapter 7 & 8

Part VI
Conclusion and
implications: Chapter
9

K.J. Rodger

An outline and structure of thesis

Part I has two chapters. The first chapter provides a preamble to
the study including the research aim and questions. The second
chapter explores the research paradigm and the design guiding
this study.
Part II contains the third and fourth chapters and is the literature
review. Chapter 3 discusses the nature of science highlighting its
complexity including a discussion on the sociology of science.
This review is needed to understand the development and
changes that have occurred in science over the years. Chapter
four examines wildlife tourism in its current context. It examines
how and why it has developed, what it entails as well as possible
impacts from human–wildlife interactions, in particular focusing
on the current situation in Australia. These two chapters
highlight the need for the natural sciences and associated
monitoring in the management of wildlife tourism.
Part III contains chapter 5 and examines the characteristics of
the wildlife tourism industry in Australia. The chapter begins
with a preamble on the wildlife tourism industry and the
research objectives. Following on from this, the methods used
are examined before leading into the results and discussion. This
chapter finishes with a summary of what was found and its
overall relevance to this study.
Part IV contains the sixth chapter exploring the dominant
scientific paradigms in the wildlife tourism area. This part of the
study examines scientists’ and managers’ perceptions of science
as well, as barriers that hinder scientists from engaging in
wildlife tourism science and restrict communication between
managers of wildlife operations and scientists. Chapter 6 also
includes the research objectives of this part of the study, the
methodology used, as well as a combined results and discussion.
This part of the study uses actor–network theory as a method to
examine how and why wildlife tourism science commenced in
the sub-Antarctic/Antarctic region. Chapter 7 includes a review
of actor–network theory, the research objectives for this case
study analysis, and a combined results and discussion. Chapter 8
uses the broader sociology of science literature to further analyse
how and why the wildlife tourism science network developed
and disbanded.
Part VI includes chapter 9. This is an integrated discussion of
the research providing answers to the research aim and
questions. This chapter highlights the key findings and provides
a conclusion to the thesis.
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Chapter 2

Research Paradigm and Design
2.1 Introduction
In the previous chapter, a general introduction to the study was given, highlighting
the research aim and the questions which guided this study. The aim of this chapter is
to explain the research paradigm central to this study, including the epistemology,
theoretical perspective and the research design. The rationale for the selection of
study sites is also examined before briefly introducing the research methods (Figure
2.1).
Chapter 1: Introduction
2.1:

Research paradigms

2.2:

Research design

2.3:

Rationale for study sites

2.4:

Research methods

2.5:

Summary

Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor–network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network
Chapter 9: Conclusion and implications

Fig ur e 2 .1 :
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2.2 Research Paradigms
All social scientists approach their subjects holding assumptions about the nature of
the social world and the way in which it may be investigated (Burrell and Morgan,
1979). These assumptions need to be recognised and understood as they have direct
implication on the way one attempts to investigate and gain knowledge about the
social world. Different assumptions are likely to predispose social scientists to
approach their research in a variety of ways. A researcher’s paradigm relates to the
way of understanding and explaining how we know what we know (Crotty, 1998).
In the past, when asked about their chosen paradigm, most researchers would
generally respond by stating their research was quantitative or qualitative. Today,
researchers in social theory map an intellectual journey where there are paradigms
which exist that allow you understand why certain theories and perspectives have
more appeal than others (Burrell and Morgan, 1979). Denzin and Lincoln’s (1994)
text raised and discussed the paradigm concept. No longer was the focus on which
methods one followed, as both quantitative and qualitative were appropriate for
every research paradigm. Instead, attention was placed on what was referred to as
alternative inquiry paradigms which guide research (Table 2.1). As Guba and
Lincoln (in Denzin and Lincoln, 1994 p. 108) stated “…no inquirer, we maintain,
ought to go about the business of inquiry without being clear about just what
paradigm informs and guides his or her approach”.
A paradigm can be defined as a set of basic beliefs representing the holder’s view on
the nature of the world and their place within it (Guba and Lincoln, 1994). Four
paradigms have emerged including positivism, post-positivism, critical theory and
constructivism (Denzin and Lincoln, 1994). Two of the four are regarded as
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dominant: positivism and constructivism (Crotty, 1998). Table 2.1 summaries the
basic beliefs defining these two research paradigms according to the responses given
to three fundamental questions. These are:
•

Ontological: What is the form and nature of reality?

•

Epistemological: What is the relationship between the knower and what can be
known?’

•

Methodological: How can the enquirer go about acquiring knowledge?
(Denzin and Lincoln, 2005 p. 183; Guba and Lincoln, 2005 p. 193).
Ta bl e 2 .1 : Th e t w o d o min ant res ea rch p a rad ig ms ( G u ba and Lin coln ,
1 9 9 4 ; Cro tty 19 98; D en zin an d Lincoln , 20 05 )

Item

Positivism

Constructivism

Ontology

Naïve realism – ‘real’ reality
but apprehendable

Relativism – local and specific
constructed realities

Epistemology

Dualist/objectivist; findings true Transactional/subjectivist;
created findings

Methodology

Experimental/manipulative;
verification of hypotheses;
chiefly quantitative methods

Type of narration Scientific report

Hermeneutical/dialectical,
ethnography, action research;
chiefly qualitative methods
Interpretive case studies,
ethnographic fiction

These paradigms are often considered incompatible, with one of the major
differences being in their epistemology. The positivist paradigm is of importance to
this research because it has dominated the view of science for many years and has
been a major influence in the natural sciences, in particular biology and ecology.
This paradigm reasons that science is objective and value free as possible. Positivism
is linked to empirical science with the belief that scientific knowledge is accurate and
certain (Crotty, 1998), where scientist try to ensure personal opinions, beliefs and
values are not included.
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On the other hand constructivism is often seen as the opposite to positivism (Crotty,
1998). This paradigm has a relativist ontology, arguing knowledge and truth are the
result of perspective (Schwandt, 1994). This paradigm is important because it
highlights the movement away from an objective, value free science to one where it
is accepted that science is subjective and influenced by external factors such as
political and social conditions. All knowledge is created by the interaction between
human beings and their world, meanings are constructed not discovered (Crotty,
1998).
The nature of this research and the questions explored largely conform to a
constructivist epistemology as this study was concerned with understanding the
world as it is (Burrell and Morgan, 1979). As the principal concern of this research
was identifying ways to improve the use of science in its contribution to tourism
management, it was necessary to look at it from the inside rather than the outside. To
construct knowledge about science and wildlife tourism, the researcher needed to
interpret the social interactions (Schwandt, 1994). What is accepted as knowledge is
constructed by social processes where language and humans interact. Constructivism
provides insights into the relationships that occur in scientific institutions. It helps to
give meaning to the choices that are made during the performance of science (Price,
2002).

2.3 Research Design
This thesis investigated ways to improve the use of science and scientific monitoring
in managing the impacts of tourism on wildlife. A three-phase approach was
undertaken to ensure that all of the research questions were answered (See Table 2.2)
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Each phase had its own objectives, data collection techniques and outcomes. A
literature review was continuously conducted over the whole study.
Ta bl e 2 .2 :

Th e res ea rch d esign

Phase I

Phase II

Phase III

Research question 1

Research questions 2 & 3

Research question 4

Chapter 5

Chapter 6

Chapter 7 & 8

Gain industry perspectives
of the characteristics of the
wildlife tourism industry
and the current use of
science and monitoring.

Identify managers’ and
scientists’ perceptions of
what science is.

Use actor–network theory
as a method to analyse
how and why wildlife
tourism science developed
in the subAntarctic/Antarctic
regions.

Describe the dominant
scientific paradigms in
natural sciences.
Identify barriers hindering
scientists from engaging in
wildlife tourism science.
Data Collection

Mail questionnaire to
wildlife tourism operators
in WA, Tasmania and NT.

Personal interviews with
scientists and managers
from government and nongovernment organisations.

Case study analysis using
participant observation,
documentation and
interviews.

Outcomes
Understand, from an
industry perspective,
where science and research
is being done in the
management of wildlife
tourism.

(a) an understanding of
dominant scientific
paradigms in natural
sciences;
(b) identification of barriers
hindering scientists from
engaging in wildlife tourism
science & monitoring.

An understanding of
power relationships and
potential transformations
between scientists,
wildlife and managers
that allowed for the
development and
disbanding of research
into human–wildlife
interactions.

The contribution of the natural sciences is central to understanding the impacts of
human–wildlife interactions. Although there has been a wider application of science
to wildlife tourism in recent years, there is still a dearth of information. Phase I of
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this research addressed the first research question. It depicted the wildlife tourism
industry from a tour operators’ perspective, and it explored how operators associated
with scientists and how they exchanged scientific knowledge.
Phase II addressed the second and third research questions. This phase had two
important objectives. The first was to identify managers’ and scientists’ definition of
science and to explore the dominant scientific paradigms in the wildlife tourism area.
The second was to identify barriers hindering scientists from engaging in wildlife
tourism science. Phase III addressed the final research question. It used actor–
network theory as a method to analyse a wildlife tourism attraction where the
management of wildlife–human interactions was being guided by empirical scientific
knowledge.
Non-consumptive wildlife tourism, rather than consumptive tourism, was the focus
for this research project due to the growing demand for this form of wildlife tourism.
Non-consumptive forms of wildlife tourism can have detrimental effects on the
wildlife and environment even though the term non-consumptive does not imply this
(Tremblay, 2002). With an increase in nature based tourism and a ‘greening’ of
society, more and more tourists are seeking closer interaction with wildlife in more
natural surroundings (Shackley, 1996; Higginbottom et al., 2001). This kind of
wildlife tourism is often centred on many of Australia’s rare and endangered
wildlife; therefore, careful management is required to ensure a sustainable future
(Knight, 1995; Shackley, 1996; Higginbottom, 1999; Reynolds and Braithwaite,
2001; Rodger et al., 2007).
Human interactions with free ranging wildlife were chosen for this research. Zoos,
aquariums and wildlife sanctuaries were not included as they have different
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management needs for sustainability. For these forms of wildlife tourism the
principle roles in many circumstances are that of a living museum or conservation.
The type of tourist that visits zoos can differ from those that are actively seeking
interactions with wildlife. It is not necessarily the wildlife that tourists are seeking
but could be more a family or social outing. For free ranging wildlife (with and
without the provision of food), tourists are actively seeking out interaction with
wildlife. In many circumstances the primary motive is education and interpretation
(Mason, 2000; Tribe, 2001). The popularity of free ranging human–wildlife
interactions has raised serious management implications with the demands for
conservation being juggled with providing an authentic viewing experience for
tourists. As well, impacts are possible as the tourists are actively seeking a close
interaction with the wildlife.
This study addressed both marine and terrestrial wildlife attractions. Previous
research on human–wildlife interactions in Australia has had a strong focus on the
marine environment; for example, the impact of recreation on dolphins at Monkey
Mia in Western Australia and Tangalooma on Moreton Island. However, in recent
years there has been an increase in terrestrial wildlife attractions that are in many
circumstances based upon threatened animals; for example, the Perup Ecology
Centre in WA. This research project thus investigated both terrestrial and marine
wildlife attractions to understand the role of the natural sciences in sustainable
management.

2.4 Rationale for the Study Sites
Australia was selected as the site for this research due to its unique and diverse
wildlife, which attracts both international and domestic tourists. Out of all the major
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tourists destinations Australia has the highest diversity, not only of endemic
terrestrial species but also of birds, reptiles and amphibians (Higginbottom and
Buckley, 2003). Tasmania, Western Australia (WA) and the Northern Territory (NT)
were selected as study sites for this research (See Figure 2.2).
Although the author’s original desire was to focus this research Australia wide, it
became clear that the research project would need to be narrowed down for logistical
reasons. These two states and a territory were chosen because of their wealth of
wildlife and the associated wildlife tourism. Queensland, although popular for
wildlife tourism, was not chosen for this study as it was felt it was already the focus
of much research.

Fig ur e 2 .2 : Map o f A u strali a © N ation al Libr ary of Aust ralia , 20 0 4 .

By selecting Tasmania, Western Australia and the Northern Territory, a large variety
of Australia’s different ecosystems and habitats were included. The Interim
Biogeographic Regionalisation for Australia (IBRA) uses a landscape based
approach for classifying the land surface of Australia. In total 85 biogeographic
regions have been identified. Each reflects a unified set of environmental influences
which in turn, shape the occurrence of fauna (and flora) as well as their interaction
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with the physical environment (Department of the Environment and Heritage, 2006).
As these regions range from tropical through to desert, it allows for a high diversity
of wildlife. The chosen States and Territory account for over half of all
biogeographic regions (Department of the Environment and Heritage, 2006).
Each ecosystem has its own specific and contrasting faunal components that act as a
resource for tourism. By using Tasmania, Western Australia and the Northern
Territory, a wide range of wildlife are included. Terrestrial wildlife tourism
operations are believed to be most numerous in Western Australia (Higginbottom
and Buckley, 2003). This state also has multiple opportunities for viewing marine
wildlife including dolphins, whales, turtles and manta rays. The Northern Territory is
renowned for its estuarine wildlife, in particular the crocodiles and birdlife. Tasmania
offers both a wide range of terrestrial wildlife including the distinctive Tasmanian
Devil. It also provides plentiful opportunities for viewing marine wildlife (Kriwoken
et al., 2001).
According to the International Visitor Review undertaken by the Western Australia
Tourist Commission (WATA) in 2002, the most common reason for visiting
Australia is for the opportunity to experience Australia’s nature, landscapes and
wildlife (Government of Western Australia, 2003). Tasmania, Western Australia and
the Northern Territory attract a large proportion of international visitors who are
seeking nature and wildlife, even if they do not attract the highest share of
international visitors (Northern Territory Tourist Commission, 2004). When
international visitors were asked to rate which state they would visit “to experience
Australia’s nature, landscapes and wildlife”, the Northern Territory came first. It
was followed by Tasmania, with Western Australia coming in fourth. This is likely to
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be because these states and territory have a diverse and distinctive range of endemic
native wildlife.
These three states and territories base much of their tourism marketing on their
natural environment, in particular their native fauna. This can be seen from the
marketing materials or branding by their tourist commissions, all of which conjure up
images of tourists interacting with, viewing and experiencing wildlife in a natural
environment. For example, Tasmania is marketed with the line, ‘Discover Australia’s
natural state’ and Western Australia with ‘Be touched by nature’. The Northern
Territory markets itself on its many unique national parks and wildlife using the line,
‘Discover the untamed beauty of the Top End as you drive through lush wetlands and
World Heritage listed Kakadu National Park — wilderness and wildlife like no
other’ (Northern Territory Tourism Commission, 2001).
Tasmania
Tasmania is a large island (68,300 sq. km) located off the south-eastern corner of
Australia. It has a substantial natural resource base, and around 20% of the island is
World Heritage Area. This allows for a great range of diverse and distinctive wildlife
(Kriwoken et al., 2001). Viewing opportunities include both marine and terrestrial
wildlife such as whales, dolphins, seals, Tasmanian devils (Sarcophilus harrisii),
common wombats (Vombatus ursinus), little penguins (Eudyptula minor) and 12
endemic birds.
Wildlife tourism offers Tasmania the opportunity for economic benefit, increased
employment and wildlife conservation. The appeal of Tasmania has been aligned
with the appeal of Alaska. The Director of the Alaskan Division of Tourism
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Marketing noted ‘We are both about wilderness and wildlife’ (Foley et al., 2000).
The Tasmanian Wildlife Tourism Strategy was released in 2005 with the vision:
Tasmania will be the place to experience diverse, fascinating and
treasured wildlife – an experience so uplifting that it will sustain a
vibrant wildlife tourism industry and inspire a lasting connection
between visitors, Tasmania’s environment and its people (Tourism
Tasmania & Parks and Wildlife Tasmania, 2005 p. 1).
Currently the wildlife tourism market accounts for about 26–37% of the total visitor
and holiday market in Tasmania. However, if mixed interest visitors are included
(those who do not choose Tasmania as a destination because of its wildlife but still
wish to view wildlife) then up to 85% of visitors are interested in viewing wildlife
(Tourism Tasmania & Parks and Wildlife Service Tasmania, 2005).
Western Australia
Western Australia, the largest state in the world (2,529,875 sq. km), is renowned for
its wildlife and burgeoning ecotourism industry. The unusual native animals continue
to fascinate visitors from around the world. Much of its wildlife is increasing in
number due to innovative projects and programs that have been developed to fight
feral predators that have reduced numbers of native mammals (CALM, 2004). The
State’s coastline extends 12,500 km and includes areas such as the Ningaloo Marine
Park and the Shark Bay Heritage Area area, where a remarkable array of marine
fauna can be found. This includes dugongs (Dugong dugon) and turtles such as the
Green turtles (Chelonia mydas), loggerhead turtles (Caretta caretta) and hawksbill
turtles (Eretmochelys imbricata). There are also the distinctive whales sharks
(Rhincodon typus) (Government of Western Australia, 1994).
Given the low, dispersed human population and relatively pristine environments
Western Australia has the potential to capitalise on the demand for wildlife tourism
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experiences (Conservation Council of Western Australia, 2004). The south-west of
the State has been recognised as a biodiversity ‘hotspot’ meaning that this area has
an exceptional concentration of endemic plant species (Myers et al., 2000). Western
Australia has 456 vertebrate species of which 100 are endemic to the area. This
includes 181 bird species (19 endemic), 54 mammal species (7 endemic), 191 reptile
species ((50 endemic) and 30 amphibian species (24 endemic) (Myers et al., 2000).
Northern Territory
When considering the Northern Territory, one tends to conjure up images of Kakadu,
birdlife and crocodiles, or the outback with its dingoes (Canis familiaris dingo) and
wedge-tail eagles (Aquila audax). The Northern Territory is a desirable tourism
destination for both national and international tourists as it is rich in wildlife. In part,
this is because it spans a substantial environmental range from deserts to the
monsoonal tropics (Northern Territory Parks and Wildlife Commission, 2004).
Burton (1998) commented that tourism in the Northern Territory is essentially land
based adventure and wildlife tourism. The Territory’s vertebrate fauna includes about
400 species of birds, 150 species of mammals, 300 species of reptiles, 50 species of
frogs, 60 species of freshwater fish and several hundred species of marine fish
(Northern Territory Parks and Wildlife Commission, 2004). All of these species
contribute to the NT being a major wildlife tourism attraction.

2.5 Research Methods
Both quantitative and qualitative methods were used in this research. The majority of
this research used a qualitative approach; however, Part I used a quantitative
approach including descriptive and analytical statistics. This was because the
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principal research strategy used in Part I was survey research to obtain descriptive
information on wildlife tourism operations in Australia.
The greater portion of this research, Parts II and III, took an interpretive approach as
the primary concern was to understand the subjective experiences of the individuals
involved in the research (Burrell and Morgan, 1979). To achieve this, qualitative
research was undertaken because these parts examined matters needed to understand
the socially constructed nature of reality (Babbie, 1975; Creswell, 1994; Neuman,
2000; Denzin and Lincoln, 2003). This style of research generally focuses on
determining the meaning attached to phenomena. It acknowledges the researcher as
the instrument in interaction with the phenomena being studied, and uses words as
the primary symbols for generating theory (Henderson, 1991). Qualitative research
often takes an exploratory approach in an attempt to become familiar with the basic
facts, settings and concerns that are being studied (Neuman, 2000).
The purpose of qualitative research is to create a better understanding of complex
situations. The work is often exploratory in nature, and observations are used to build
theory from the ground up (Leedy and Ormrod, 2001). The qualitative research
process is more holistic and emergent than quantitative, with the specific focus,
design, measurement instruments (e.g. interviews) and interpretations developing and
changing along the way. Researchers need to have an open mind and be prepared to
immerse themselves in the complexity of the situation and interact with their
participants. Categories emerge from the data, leading to ‘context-bound’
information, patterns, and/or theories that help to explain the phenomenon under
study (Leedy and Ormrod, 2001).

K.J. Rodger

Research Design

26

Perception research, as undertaken for much of this study, is an important way of
acquiring information or viewpoints and how these understandings guide behaviour
(Babbie, 2001). This study used the perceptions of tour operators, wildlife managers
and scientists on the current use of science in the management of wildlife tourism.
Using perceptions as evidence can be problematic, as they are open to interpretations
imposed by the researcher which cannot always be recognised (Brady, 2005).
However, by using perceptions along with objective data, such as documentation,
personal bias can be minimised (Starbuck and Mezias, 1996).
Qualitative researchers, similar to quantitative, still need to develop a design which
includes specifications of how, where, when and under what conditions they will
collect and analyse their data. They must define the methodology to be employed, the
objects to be studied, the place and time of the research, the specific methods of
collection and analysis of the data, and the nature of the research units (Sarantakos,
1998). Qualitative research studies allow the researcher to:
•

gain insights into the nature of a particular phenomenon; e.g. wildlife tourism;

•

develop new concepts or theoretical perspectives about the phenomenon; and/or

•

discover problems that exist within the phenomenon (Leedy and Ormrod, 2001).

Although there is a distinction between qualitative and quantitative research, these
approaches are not mutually exclusive. It is not unusual for researchers to quantify
certain kinds of data in what is, for all intents and purposes, a qualitative
investigation (Leedy and Ormrod, 2001).

2.6 Summary
This chapter examined the research paradigm guiding this study and outlined the
research design. The different research paradigms or epistemological viewpoints
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were examined. This highlighted constructivism as the paradigm most influencing
this study. Subsequently, the research design was discussed, explaining how the
research was divided into three linked phases. Explanations were given as to why
this research examined only non-consumptive wildlife tourism as well as a rationale
for the selection of the study sites.
In conclusion this chapter discussed the research methods explaining how both
quantitative and qualitative methods were used with the predominant focus
qualitative. The following chapter reviews the literature on science. It examines how
science has been defined over the years as well as exploring the sociology of science.
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PART II: NATURE OF SCIENCE & WILDLIFE
TOURISM
Chapter 3

What is Science? Authentic knowledge or social
construction
3.1

Introduction

In the previous chapter, the research paradigm and design were outlined. This
chapter examines issues in the literature that are relevant to this study, focusing in
particular on the development and sociology of science. The aim of this chapter is to
examine differing understandings and definitions of science and how these
viewpoints have evolved and changed over the years (Figure 3.1).
Chapter 1: Introduction
Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor-network theory and
wildlife tourism

3.1:

Introduction
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Scientists and wildlife managers working together can identify how interactions
between wildlife and people can be organised to maximise the benefits for both while
minimising any problems (Rodger and Calver, 2005). The aim of this research was to
explore and examine ways to improve the application of science and scientific
monitoring in the management of wildlife tourism. A central question for this thesis
was thus ‘What is meant by science?’.
Science is constantly evolving. Scientists, philosophers and theorists continually
debate its existence and meaning. The traditional view of science suggests it is
objective, value free and concerned with establishing facts. However, this viewpoint
is evolving as in practice, science is often steeped with values; objectivity can be
lacking, and scientists do not always agree about the interpretation of ‘facts’
(Merton, 1973; Chalmers, 2000; Rodger and Calver, 2005; Wallington and Moore,
2005).
Not only are views on science changing, so is the social and physical environment in
which it is being performed (Gibbons et al., 1994). The sociology of science aims to
understand how science is no longer viewed as being free from social influences,
rather it is a social process (Arksey, 1998). It examines “… what comes to count as
scientific knowledge and how it comes so to count” (Collins, 1983, p. 267).
Understanding the different epistemological assumptions of science — including
those from the positivist approach and as a social product — can give insight into
how scientists perceive science and their role in it.
These changes in science have been described as being from a Mode 1 (a more
traditional approach to science) to a Mode 2 (a more social and political approach).
In Mode 1 science, problems are set and solved largely by the interests of academics.
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It is organised on disciplinary lines characterised by homogeneity, and is
organisationally hierarchical. On the other hand, Mode 2 science is carried out in a
context of application. It is transdisciplinary, characterised by heterogeneity.
Organisationally, it is more heterarchical and transient (Gibbons et al., 1994).
In a complimentary but different way Funtowicz and Ravetz (1990) identified the
evolution of modern science. For them, three modes of scientific practice have
evolved, all within a relatively short period: applied science, professional
consultancy science and post-normal science (See Figure 3.2). The social activity of
science evolves in response to changing circumstances. Influencing this evolution are
societal involvement (the costs, benefits and commitments of the parties involved),
and the risks and uncertainties (corresponds with technical, methodological as well
as epistemological) (Funtowicz and Ravetz, 1990; Price, 2002).

Societal interests

Post-normal
science

Professional
Consultancy

Applied
Science

Risks and uncertainty

Figure 3.2:

K.J. Rodger

The classification of science on the basis of societal interests and
uncertainty (derived from Funtowicz and Ravetz, 1990).
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In applied science, scientific activity is similar to the Mode 1 science of Gibbons et
al. (1994). Questions are answered in accordance with agreed rules and peer review.
Uncertainties can be solved by the scientific method and the outcomes often have
little direct influence on society in general. As science has become more focused on
the need to resolve societal problems, a greater degree of societal interest and
scientific uncertainty can be seen. This is referred to as professional consultancy
science. Societal interests, risks and uncertainty are salient. Routine methods are not
enough on their own. Skill and judgment are also needed (Ravetz, 1999).
This leads to the third form, post-normal science, where the problems that society
wants solved and the questions being asked are too complex for even experts to
answer. This is where global environmental issues are involved (Funtowicz and
Ravetz, 1990). Post-normal science is a new approach to problem solving and is
issue-driven science where facts are often uncertain, stakes are high and decisions
need to be made. While science is still essential, recognition of the uncertainties of
natural systems and the relevance of human values is needed (Ravetz, 1999).
These views of science highlight its complex nature. Whichever viewpoint one has of
science — be it Mode 1 or 2, applied or post-normal science — all scientists are
guided by their philosophical beliefs. This section explores the nature of science, its
methods, rules and norms. It examines the dominant theories or paradigms of science
and the normative beliefs guiding scientists in their areas of research. As has been
discussed in the previous chapter, paradigms represent a worldview, the basic beliefs
defining one’s position in the world and the range of possible relationships (Guba
and Lincoln, 1994). These paradigms are constructed by humans. Two of the major

K.J. Rodger

Nature of Science

32

paradigms, positivism and constructivism, are discussed in this chapter in greater
detail.
Although there has been criticism of positivism, most scientific disciplines were
founded on this ontology (Chalmers 2000; Neuman 2000). Particular attention is
needed here because of its strong influence in the natural sciences including wildlife
sciences (Rodger and Calver, 2005). After positivism, the constructivist paradigm is
explored. This paradigm is important because it highlights the movement away from
an objective, value free science to one where it is accepted that science is subjective
and influenced by external factors such as political and social issues. Whether
science has advanced from the constructivism viewpoint will also be examined. This
then opens up discussion on scientists and their practice including the professional
rewards of science, feminism in science and the advancement of science. All of this
contributes to a greater understanding of how scientists perceive their role in wildlife
tourism science today.

3.2 Thinking About and Studying Science
Over time science has tried to establish itself as the only legitimate form of human
knowledge (Aronowitz, 1988). Science is one of the key beliefs in Western society.
Science in today’s society is commonly taken to mean ‘western science’ and often
has the reputation of producing knowledge that has been elevated by some of its
practitioners to the level of being the only knowledge worth having (Simmons,
1993). As Harding (1986, p.16) noted ‘Neither God nor tradition is privileged with
the same credibility as scientific rationality in modern cultures’. We are a scientific
culture, yet to define science is not a straightforward process. The terms science and
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knowledge are often used interchangeably as scientia, the Latin word from which
science is derived, means knowledge.
A simple definition comes from the Australian Concise Oxford Dictionary. Science
is ‘knowledge; systematic and formulated knowledge, the pursuit of this, an
organised body of knowledge’. It is an enterprise dedicated to finding answers to
questions. A widely held belief concerning scientific knowledge is that it is reliable
because it has been proven objectively (Chalmers, 1982; Babbie, 1999). To imply
research was done in a scientific way tends to give reliability or merit to the research
(Chalmers, 1982). Due to this, the process of science finding answers has resulted in
it becoming synonymous with scientific research. However as Latour (1998, p. 208)
noted, research is not simply the performance of science as ‘Science is certainty;
research is uncertainty.’
A distinction still exists today between the two forms of science: pure and applied.
These two forms are inseparable but different (Campbell, 1953). Pure science is a
way of satisfying purely intellectual desires and doing research ‘for its own sake’
thus adding to body of knowledge (Ziman, 1984). Pure science is done for
knowledge and need not be applied to any problem. This is accepted as the primary
and fundamental purpose of science. For many years, it was believed to be the only
science. Many scientists used to believe that this is the only type of science
(Campbell, 1953).
Applied science has applications to practical life. It attempts to find solutions to real
life problems. Applied science also can be applied to practical problems for
commercial use (Campbell, 1953). For some scientists, this is not what science is
about, and recognition of applied scientists and their work in the scientific
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community is limited (Campbell, 1953; Ziman, 1984, 2000). Interestingly, Ziman
(1984) suggested that it is quite difficult to sustain the essential difference between
the two. He believes science is mostly problem solving, and it makes little difference
whether the question being researched emerges out of the pure side of science or the
applied.
Science today can no longer be described only as a system of objective logic and
method. Instead, it is often characterised as having two interrelated parts. The first
part is a systematic set of empirical activities for constructing, representing and
analysing knowledge about any phenomena being studied. This is guided by the
second part: the normative philosophical commitments shared by a community of
scholars (Patterson and Williams, 1998).
Scientists approach their work from many different philosophies including
positivism, post-positivism, and constructivism. Each provides a set of beliefs,
norms, and methods. Each scientific paradigm or discipline has its own philosophical
assumptions (ontology) that justify the methods it uses for research (epistemology).
These, in turn, set the boundaries of the goals that will be achieved (axiology)
(Patterson and Williams, 1998). The outcome is that both science and scientific
research are influenced — not only by social conditions — but by economic and
political factors as well (Campbell, 1953; Committee for the National Institute for the
Environment, 1994; Horwitz and Calver, 1998).
Different approaches, paradigms or worldviews to science have developed over the
years. Positivism is the traditional approach to science and is where Karl Popper’s
(1972) philosophy of science would be found (See Figure 3.3). Paul Feyerabend’s
belief that anything goes is at the opposite end of the spectrum and reflects an
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extreme relativist or constructivist viewpoint. Feyerabend believed scientists should
not be constrained by rules of the methodologist (Feyerabend, 1975).
Thomas Kuhn’s (1970) stance on science tends to represent a midpoint between the
two. His normal stage of science where rules are followed reflects a positivistic
perspective. However, during what he refers to as the ‘revolution stage’ there is
definitely a relativistic perspective. Kuhn argued that there was no logical basis for
choosing competing approaches to science (Chalmers, 1982; Patterson and Williams,
1998).

Normative Philosophical Viewpoints
Ph ilosop hic al d eb at es con ce rnin g th e natur e o f s cien ce an d
co n c ep t o f v alid ity in flu en cing th e sci entific com mun ity

Positivism/Realism
(Popper)

Fig ur e 3 .3 :

Midpoint
(Kuhn)

Constructivism/Relativism
(Feyerabend)

No r mativ e ph iloso phi cal v ie w p o ints o f s cien ce ( ad ap t ed
fro m P atterso n and W illia ms, 19 98 ).

3.3 Positivism
Positivism is based on a realist ontology. Ideally, this ontology embraces the
following features:
•

It embodies the ideal of purpose free science, with a strict separation of means
and ends, while devoting itself to investigating the means;

•

It takes a traditional empirical approach including samples, experiments,
replication, quantification and statistical analysis to ensure that its data and
findings are free from contextuality;

•

It attempts to purify science from subjective interpretation; and
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•

It separates research and application from theory and practise to protect itself
from contamination by contextuality (Altrichter, 1986).

Since the 1970s the word positivism has become somewhat of a derogatory term
rather than a description of science (Giddens, 1974). Although there has been
criticism of the positivist approach to science, most scientific disciplines and
numerous scientists’ views were originally founded on this ontology (Chalmers
2000; Neuman 2000). This dominant western ontology has endured despite criticism
because its European philosophical origins coincide with the dominance of
Eurocentric views in global scientific and philosophical discourse (Needham, 1969;
Rodger and Calver, 2005).
Aristotle (384–322 BC), who was touted as one of the original scientists, held the
view that scientific enquiry was a progression from the knowledge of facts to the
knowledge of the reasons why the facts are as they are. In Aristotle’s view, a
scientific investigation was complete once a demonstration of the initial facts had
been achieved. It was also at this time that Aristotle developed the formulation of
both deductive and inductive methods of enquiring about natural phenomena. These
methods and formulated rules have guided the positivistic ontology (Richards, 1983).
Positivist science is based on the realist position and its studies generally attempt to
test theories to increase understanding of a particular phenomenon, believing
knowledge is derived from the facts of experiences (Chalmers, 2000). In the
nineteenth century Auguste Comte used the term positive philosophy where ideas
about methods and rules were defined. Comte’s writings and beliefs on the nature of
science dominated not only his time but also subsequent generations of scientists
(Giddens, 1974). In the 1920s a school of philosophy in Vienna attempted to
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formalise the ideas that Auguste Comte had introduced. Positivist science, it held,
had three main domains: the first was based on the scientific method; the second
related to scientific norms, while the third dealt with the validity of science.
3.3.1 Scientific Method
According to Charlesworth (1982), early definitions of science highlighted the
importance of method. Science has been defined as a method or process by which
scientists were able to predict or record natural events and behaviours (Steel et al.,
2004). In the 16th and 17th centuries English statesman and science propagandist
Francis Bacon (1561–1626) reflected the popular Inductivist view, which was a
theory of scientific method (Gillies, 1993). Bacon proposed the view that if we wish
to understand nature then we must consult nature, not the writings of Aristotle
(Chalmers, 1982).
Science was demarcated from other forms of knowledge by its method of enquiry.
Bacon spoke of science differing from religion and philosophy because its claims
were based upon empirical observations and experiments that provided data from
which general laws were inferred (Frankfort-Nachmias and Nachmias, 1996;
Chalmers, 2000). According to this view, science begins with observation,
observation then supplies a secure basis upon which scientific knowledge can be
built. Scientific knowledge is then derived from the observation statements by
induction (Chalmers, 1982).
In the early 20th century Karl Popper redefined this view of science because Bacon’s
explanation was becoming more divergent from the actual practice of science.
Popper argued that one could not simply observe without having a theoretical
background (Gillies, 1993). Instead, he believed science sought to falsify and refute
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hypotheses that were tested against nature rather than confirming scientific
generalisations through empirical observations. If the tested hypotheses resisted
falsification then they were accepted as scientific knowledge (Chalmers, 1982;
Frankfort-Nachmias and Nachmias, 1996). Empiricism and objectivity are
fundamental to the positivistic Western notion of the scientific method.
Figure 3.4 presents an empirical model of the scientific method that would be
universal to most natural and social scientists.

Question raised - formulation of
problem (hypothesis)

Search for data suggesting
possible solutions to problem
(potential hypotheses)

Assessment of data necessary to
solve problem

Experiment and reformulate the
problem to include possible
hypotheses

Plan and conduction of
experiment

Interpretation of data

Theory

Fig ur e 3 .4 : Th e s cienti fic m ethod ( Rav en an d Jo hn so n , 1 9 91;
N eu man , 2 00 0)

Figure 3.4 highlights the important relationship between questions being raised and
the testing of them. Each project builds upon prior research and contributes to the
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overall body of knowledge. Related hypotheses standing the test of time are
sometimes bound together to become known as theories. However, even with the
scientific method to ensure reliability, there is no absolute truth in science and a
scientist’s acceptance of a theory is always provisional (Raven and Johnson, 1991).
3.3.2 Scientific Community
For many years the scientific research community within the Western World was
considered as predominantly impartial, objective and open minded (Mulkay, 1991).
These characteristics separated the scientific community from others. Science is
given life through the scientific community. This, in turn, maintains the assumptions,
attitudes and techniques of science (Neuman, 2000). The attributes of the scientific
community were described as the norms of this community and defined the ethos of
science to which scientists generally conformed as a part of their profession
(Richards, 1983; Mulkay, 1991).
In the 1930s Richard Merton first raised the idea of scientists being guided by a set
of norms (Merton, 1973). Behaviour in any human community is regulated by social
norms. However, the scientific community has a set of professional norms and values
that researchers learn and internalise through their years of schooling. The norms are
reinforced by the settings in which scientists operate, and they contribute to the
unique role of the scientist. They set science apart from other social institutions
(Neuman, 2000).
The scientific community abides by these norms, and reliable scientific knowledge
can only be produced when these norms, and no others, guide the scientific
community. The positivistic view was that scientists needed to be detached,
uncommitted, impersonal and self-critical. Those who supported this view of the
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scientific community believe that any actions that contravene the norms would
clearly distort the resulting knowledge claims. If scientists fail to abide by what was
termed disinterestedness, the norm of neutral or no emotionality, they would then be
unable to perceive when their ideas were inconsistent with reliable knowledge
(Mulkay, 1991).
Merton described four basic norms of the positivist scientific community:
universalism, communalism, disinterestedness and organised scepticism.
Universalism
Universalism is intended to ensure that the acceptance of one’s research is based on
its scientific merit, and no contribution to science should be excluded because of
race, nationality, religion, gender or social status. This norm ensures a person’s
career advancement is based solely upon their talent. If their advancement is
restricted on grounds other than lack of ability or competence then this can prejudice
the furtherance of knowledge (Merton, 1973).
Although this norm reflects a sense of democracy, it does not always ensure all
scientists have an equal chance of producing high quality work or receiving
recognition. This is because some scientists will have a greater chance of succeeding
due to their initial location in the social structure and labelling. Younger scientists
who have been identified as having talent will have a greater chance of success (Cole
and Cole, 1973).
Communalism
Communalism requires that all scientific findings must be shared with the larger
community. Knowledge needs to be made public so that the knowledge of science
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can grow. As Merton (1973, p. 274) commented “Secrecy is the antithesis of this
norm; full and open communication its enactment”. This norm reinforces the idea of
communication of science. It suggests that new knowledge is not formally accepted
until it has been peer reviewed and made publicly available (Neuman, 2000).
In the scientific community there are also norms governing the style of formal
communication. For example, research papers are written in a way that excludes the
opinions, interests or character of the author. Instead, the style concentrates on the
technical issues to produce an aura of anonymity (Gilbert, 1976; Gilbert and Mulkay,
1982).
Disinterestedness
Disinterestedness means that science is done merely for its own sake. Scientists only
undertake research and present their results so knowledge can advance, rather than
for personal interest in the direction of their findings. There should be no personal
stake in either the acceptance or rejection of scientific ideas (Ziman, 1984). As
scientists are not committed to any ideology, they can follow the truth wherever it
may lead them. Scientists need to ensure their findings are known and shared with
the scientific community, ensuring there is little room for fraud.
Organised scepticism
Organised scepticism is the belief that scientists should take nothing on trust. They
need to be highly critical of their own work and that of others (Mulkay, 1991). They
need to challenge and question all evidence that is presented thus ensuring the
methods used in the research can stand close examination. Old and new scientific
knowledge needs to be continually scrutinised for possible errors or inconsistencies.
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This is the norm that institutionalised the concept of validation within the scientific
community (Ziman, 1984).
3.3.3 Validity and Reliability of Science
Scientific knowledge is often considered superior to common sense. This is because,
as the positivistic view alleges, scientific knowledge is objective and free from all
subjective influences (Ziman, 1984). Validity is a crucial scientific notion because it
conceptualises the relationship of three elements: theory, data and reality. Validity is
concerned with ensuring one is measuring what one intends to measure (FrankfortNachmias and Nachmias, 1996). For positivism it is the development of
methodology that contributes to the production of valid results (Altrichter, 1986).
The credibility of scientific knowledge and theories depends upon the methodology it
has been subjected to and whether any defects were found (Ziman, 1984).
There are many types of validity. Cook and Campbell (1979) referred to what they
called internal and external validity. Frankfort-Nachmias and Nachmias (1996)
discussed three types: content validity, empirical validity and construct validity.
Similarly, Yin (1994) discussed four tests that could be used to establish the quality
of empirical social research: construct validity, internal validity, external validity and
reliability. All of these forms of validity are concerned with different aspects of the
measurement system.
Validity in the scientific community is also dependent on publication, peer review,
conferences and forums that enhance credibility and expose fraud in the scientific
community. As noted by Clapham (2005, p. 390) “Publications are indeed
everything in science”. They allow for the methodology to be examined and
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validated, which determines whether the results are justifiable (Merton, 1973; Cullen,
1990; Horwitz & Calver, 1998; Rodger and Calver, 2005).
Peer review involves critical appraisal of the quality of the work and the presentation
of the results. Formal publication increases the accessibility of the work to a wide
readership and makes a lasting contribution (Ratti & Garton, 1996; Calver & King,
2000). But, the reason for publication is often due to the desire of researchers to gain
peer recognition rather than validation of their work (Ziman, 2000).
In Australia, research publications have become a way of evaluating not only validity
but also productivity. Currently funds are allocated based on publication counts, with
little attention paid to the impact or quality of the publications. A consequence of this
has been increased journal publication but decreased citation impact (Butler, 2003).
Consequently, Australia is now moving towards a new Research Quality Framework
(RQF) for assessing research quality. The framework aims to measure not only the
quality of research conducted (including its validity) both in universities and publicly
funded research agencies, but also its benefits to the wider community (DEST,
2005).

3.4 Constructivism
In recent decades the positivistic ontology has been heavily questioned (Storer, 1966;
Cole and Cole, 1973; Storer, 1973; Giddens, 1974; Latour, 1983; Mulkay, 1991;
Gibbons et al., 1994; Franz, 2001; Wallington and Moore, 2005). The traditional
belief about value-free science is no longer accepted by all of the scientific
community. Furthermore it is acknowledged by many scientists that science is open
to values and bias just like any other area of human inquiry. Or as Altrichter (1986)
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described it with his two-worlds stratagem of the traditional empirical approach and
the alternative approach to science.
These accounts of science place a greater focus on the motivations and actions of the
individuals who are involved in the scientific research, rather than science itself. The
movement towards a constructivist approach highlights a change from a positivist
point of view to a more relativist one. Relativism is placed as the other end of the
continuum to realism (Figure 3.3) (Patterson and Williams, 1998). It claims there is
no universal set of rules for judging science (Chalmers, 1982). Instead, the criteria
for judging science are dependent on the values or goals of the scientific community
evaluating them (Patterson and Williams, 1998).
Constructivism arose out of a need to explain the formation of knowledge without
concern as to its truth or validity (Golinski, 1998). Those heavily involved in
constructivism acknowledge Thomas Kuhn as the founder of their relativist
epistemology and their constructivist viewpoint of science (Mathews, 2002). It was
he who first explored the nature of science with his book Structure of Scientific
Revolutions (Kuhn, 1970). For constructivism, all of the observations, events,
objects, data, laws and theory do not exist independently of observers (Staver, 1998).
During the 1970s and 1980s Latour and Woolgar (1979), Latour (1987), and Cole
and Cole (1973) expanded on this relativistic viewpoint. Their sociological studies
started to focus more on observing the negotiated nature of scientific learning and
discovery, particularly within scientific laboratories. Their research aimed to
discover how social factors influence the continuation and acceptance of knowledge
claims (Knorr-Cetina, 1983). Research illustrating the meaning of scientific
observations as well as theoretical interpretations is thought to be selectively
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constructed by scientists through negotiation. What is deemed to be objective
knowledge and truth is actually the result of perspective (Schwandt, 1994).
Knowledge and truth are created, not discovered (Schwandt, 1994). Knowledge is
not produced, rather it is constructed by an institution (Ziman, 2000). All knowledge
is contingent upon human practices and is constructed out of interactions between
humans and the world they operate in (Crotty, 1998). To see how scientific
knowledge developed constructivism investigated how scientific objects were
produced in laboratories (Knorr-Cetina, 1983). Acceptance of ideas was achieved,
not only from rigorous testing, but also from the pressures and constraints exerted by
the scientific community in which they operate; for example, the funding bodies of
institutions (Martin and Richards, 1995).
Horwitz and Calver (1998) observed that scientists have an institutional affiliation or
allegiance including obligations, duties and constraints on what is funded, how
experiments are conducted and what conclusions are reached. This suggests that
scientists are influenced subliminally to construct theories that favour these interests
and may be biased to support the individuals and organisations funding their work
(Horwitz and Calver, 1998; Ziman, 2000).
Science was considered value free for many years. Its selling point was that it was
objective. This implied that scientists’ opinions should be accorded greater weight
than the value laden opinions of non-scientists (Rykiel, 2001). However, this is no
longer thought of as true. Post modern philosophers have challenged the idea of
science being value free. Instead, the nature of the research approaches, the methods
used to investigate the problem and the criteria used to judge the quality of any
results are all value laden (Franz, 2001). Values are influenced by the cultural
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environment within which science is practiced (social dimension) (Constanza, 2001).
Understanding and recognising the contribution of professional, paradigmatic and
social values on science allows for a greater understanding of what is worthwhile
about science and the way it is practiced (Wallington & Moore, 2005)
Differing ontological beliefs about science — including objective versus subjective
or realist versus relativist — led to what has become known as the science wars
(Aronowitz, 1996; Gould, 2001). This debate started in the 1960s with the challenge
to falsificationism. It highlighted a division between empirically orientated science
and the constructivist approaches. In turn, this led to the development of the relativist
perspectives on scientific knowledge as well as sociological interpretations of
scientific change (Sullenger et al., 2000). The discourses from this ‘war’ can still be
seen in professional journals and the popular press.
In recent years, discussion has tended to move to a point of compromise between the
two (Gould, 2001; Wallington and Moore, 2005). Social factors may interact with the
performance of science, but they do not inhibit the search for truth through rigorous
scientific procedure. However, social factors can influence whether the science is
regarded as good or poor (Gieryn, 1995; Ziman, 2000). Interestingly, even with these
debates there has always been the general agreement of science being ‘a good thing’
as it aims to find out truths about the world and to give us the best possible
understanding of nature (Mathews, 1998).

3.5 Beyond Constructivism
Constructivism underpinned many of the studies of the sociology of science
throughout the 1980s and into the 1990s. Artefacts of constructivism can still be seen
in the work of Funtowicz and Ravetz (1990) and Gibbons et al. (1994). However,
K.J. Rodger

Nature of Science

47

from the early- to mid-1990s it became clear that science was moving beyond
constructivism. Work undertaken by French sociologists, in particular Bruno Latour
with his radical concept of actor-network theory, has brought about new ideas and
discussions (Latour, 1983, 1986, 1987).
Actor–network theory, also known as the sociology of translation (Callon, 1986),
examines not only how science is done but also how science and technology
interacted with the wider society. Actor-network theory is also co-constructionist and
ecological as it seeks to identify how relations and entities come together. This is
because it emphasises relations and how these relations are consolidated into discrete
entities. It is ecological because it overcomes the distinction between natural and
social entities (Murdoch, 2001).
Like other recent sociology of science theories, actor-network theory argues that
scientific knowledge is a social product (Law, 1992). Like other theories it is also
concerned with power and the mechanics of power. However, what sets actornetwork theory apart is that actors are not just limited to reasoning beings, but also
inanimate objects involved in generating knowledge. Knowledge is a product or an
effect of heterogeneous networks including humans and a wide variety of actors
including machines, animals, buildings and so on (Law, 1992; Fountain, 1999;
Murdoch, 2001). Non-living objects participate by their presence.
For example, a lecturer uses a projector to give a Powerpoint presentation to teach
their students. The students can see and hear the lecturer while also seeing the
presentation through the projector. The non-living object participates by its presence
in the system, and its presence influences the operation of the system. The projector
participates in the interaction between the lecturer and the students. It is a part of the
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process or the social act, as it operates on the students and influences that way they
act (Law, 1992). Actor-network theory argues that all actors — human and nonhuman — need to be considered as they all play a role in the production of scientific
knowledge.
For Latour (1993), the division between the social and natural is a problem if
sociologists are looking only at the social side. The emphasis on social factors
undermines the ability to account for the power of modern science. It fails to
consider material including natural conditions that allow scientists to act effectively
(Murdoch, 2001). The study of ecological issues needs an ecological approach,
where humans are placed within the complex array of heterogeneous relations and
networks (Latour, 1993; Murdoch, 2001).
Actor-network theory examines how social networks, including the scientific
community, are formed and assembled. It explores how different actors use different
strategies to mobilise allies and resources resulting in structured networks. This
theory works within a Foucaultian conception of power, where power and knowledge
are inseparable from one another (Law, 1994). Actor-network theory builds on
Foucault’s idea of power where power cannot be possessed by people, but it is
relational and productive (Fox, 2000).
This theory is concerned with how an actor comes to be involved or enrolled in a
network. Once entities (human and non-human) are enrolled then a network with
power has been achieved. Power is achieved through these associations or networks.
It is invested in relations rather than entities (Woods, 1997). For actor-network
theory the use of power depends upon the actions of others in the network (Latour,
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1986), and the focus is no longer on any one actor but rather the construction of
networks or the associations made (Woods, 1997).
Power has been defined as ‘the probability that one actor within a social relationship
will be in a position to carry out his own will despite resistance (Weber, 1947 p.152).
Power is not a new concept to science. Modern science has developed in a society
that has effectively been dominated by particular social groups (Ziman, 2000). For
example, feminist studies have examined how the production of scientific knowledge
might be different with a more equal distribution of power between genders. As
Latour (1988) argued, what counts as scientific knowledge achieves this status by
linking itself to power.
Power can come from people in structural positions who can influence the fate of
other people’s work and careers. It can come from directors of laboratories,
administrators of funds, government agencies, or heads of graduate departments who
are all influential in what science is funded. All these have considerably more power
than the average scientist (Cole and Cole, 1973). Foucault, who understood power to
be always changing, asserted that power is not possessed by one single agent, nor is
it located in that agent’s relations to those dominated. Instead, it is distributed
throughout complex social networks (Gutting, 1994).

3.6 Studying Scientists and Their Practice
In the 1960s it was first observed that science was given life through the operation of
the scientific community. Historians of science and historically minded philosophers
of science — including Thomas Kuhn, who had strong ties to constructivism and
Paul Feyerabend — challenged the traditional idea of science. Science started to
become discussed as a human invention (Neuman, 2000). It was described as a social
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institution and a way to produce knowledge. This resulted in science being
understood as the system for producing knowledge and the knowledge produced
from the system. The traditional mode of research was no longer just a method but
also a culture whose members win employment and esteem by making their findings
public (Ziman, 2000). Scientific observation was no longer thought of as objective
but always influenced by theoretical or worldview commitments (Keller and
Longino, 1996). Or as Latour (1998, p. 208) put it, “Science and society cannot be
separated, they depend on the same foundation”.
Robert K. Merton’s work identified science as a social institution with its own ethos
giving the discipline its major paradigm that, at this stage, was positivism. Although
many (including Barnes and Bloor, 1982) have argued against certain assumptions
within this paradigm, particularly in relation to his set of norms, they recognise the
importance of Merton’s work (Storer, 1973). Ziman (1984) believed Merton
proposed this particular set of norms (universalism, communism, disinterestedness
and organised scepticism) as the main components of an ethos of science. The norms
define an ideal pattern of how scientists should behave. Even though the norms
described above are now considered to be dated, they are relevant as there is no
doubt that scientists use the norms to describe and judge their own actions, the
actions of their colleagues and the correct professional behaviour. As Ziman (2000
p.4) noted, “The most tangible aspect of science is that it is a social institution.”
3.6.1 Professional Rewards
Professional recognition in science is dependent upon conformity to social norms,
and without conformity the extension of knowledge would be severely harmed
(Storer, 1966). Social norms are considered institutionalised when they are positively
linked to the distribution of rewards (Storer, 1966; Mulkay, 1991). Professional
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recognition and professional reputation in the scientific community depend upon
universally-recognised qualifications (such as a PhD), acceptance of papers,
publishing in professional journals and conference participation. However, when one
examines the allocation of professional rewards, there is little indication these
rewards are reliant on scientists conforming to the scientific community’s norms in
the course of their research (Mulkay, 1991).
One of the most significant social processes within the scientific community is the
exchange of new information for professional recognition. Researchers are rewarded
on the communication of their findings (Mulkay, 1991). Communication can take
place in a variety of forms starting with the right to participate in a scientific
conference, considered the lowest level of public recognition. Yet, presenting a paper
indicates a certain degree of competence in the proceedings as well as boosting
professional recognition (Ziman, 1984). Being asked to chair a conference or to give
a review lecture is highly regarded and is indicative of recognition as an authority on
the subject in question (Ziman, 1984).
Professional recognition and rewards also depend on research publications (Mulkay,
1991). The communication of one’s contribution to new knowledge is then linked to
the distribution of rewards. There is also incentive for the researcher to publish as the
way they are perceived in the scientific community along with their career
advancement may depend on the adage “publish or perish” (Price, 2002). A
published paper has little significance unless other scientists cite it in their papers.
The greatest professional recognition for a scientist comes when one’s research
findings become scientific knowledge (Ziman, 1984).
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Not all research findings published in journals are correct, as knowledge advances
theories and ideas change. Research findings are only accepted as constituting
knowledge following their approval by a research network as a whole (Gilbert,
1976). A knowledge claim can only be judged correct while some network of
scientists accepts it as true. Research papers are important and necessary for the
theories, data and methods on which the findings rest are recognised as those having
approval from the scientific community. This is achieved by citing other papers that
justify one’s procedures, theories and data. Individual scientists contribute to
research findings becoming accepted knowledge by citing other papers. A citation
used to justify an argument suggests the author recognises the cited claim as a
contribution to knowledge (Gilbert, 1976).
Professional recognition means public acknowledgement by other scientists for the
significant contribution one has made to their body of knowledge (Storer, 1966). The
professional career of a scientist depends upon the exchange of information for
recognition. The acceptance of a PhD thesis is still reliant upon the student
contributing to new knowledge. Scientific recognition depends on the stage of one’s
career. At the foundation level, an academic scientist only comes into existence once
their work has been published in a reputable journal. In return for this information,
which has been judged to be of some value, scientists receive professional
recognition and, therefore, begin to build a reputation.
The building of a professional reputation can then be used to obtain other scarce
resources including students, research funds and promotion (Mulkay, 1991).
Rewards for one’s work are allocated on the perceived quality of the scientific
findings presented, “There can be little doubt that the quality of work ‘as it is
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perceived by other scientists’ is the most important variable in determining the
allocation of rewards” (Cole and Cole, 1973, p. 119). The allocation of institutional
rewards is closely associated with formal communication. Scientists convey their
information to other colleagues through professional journals (Mulkay, 1991).
According to the norms of the scientific community scientists ought to treat each
other as equals, yet scientists do tend to acquire reputations on the basis of past work
and are then ranked in a hierarchy of excellence. The further up a scientist is in the
hierarchy, the more likely his colleagues are to trust his work and pay attention to his
or her response to their work. Therefore, the receipt of professional recognition gives
‘authority’ to certain scientists resulting in them being able to influence the work and
opinions of other scientists (Storer, 1966). Authority of this sort is normally
considered to be worth having. It means one can influence others through ‘authority’,
rather than through rational argument and empirical demonstration. Also, the more
authority a scientist has could result in difficulty in gaining an honest evaluation of
their contributions (Storer, 1966).
3.6.2 Gender and Science
Another dimension to the analysis of science emerged in the 1970s: feminist theory.
This theory has raised a number of questions about the content, the practise and the
goals of science. Although this perspective of science does not contradict a
constructivist approach, it does contribute to the development of the sociology of
science. Feminist theory investigates the way science and scientific knowledge are
shaped by the exclusion of the lives and experiences of women (Keller and Longino,
1996). Feminism was initiated by a generation of women who had joined together to
understand the consequences and outcomes relating to the traditional naming of the
scientific mind as masculine and the naming of nature feminine. As Gieryn (1995)
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noted, whatever counts as science is moved towards masculine, and whatever counts
as feminine is moved away from science. Feminist research hoped to achieve the
restoration of those values that had been excluded from science because of being
labelled feminine (Keller, 1995).
Past studies have questioned the predominance of men in sciences believing it has
resulted in a bias in the choice and definition of problems. A masculine ideology has
influenced the theoretical interpretations that the scientific community has selected
for and against (Keller and Longino, 1996). They reasoned that a different science is
possible with the involvement of feminists as they can introduce a whole new range
of potentialities that are lying latent in scientific projects.
This bias towards male dominance still exists today (Keller, 1995; Longino, 1996;
Lehr, 2001). However, the issue at hand is not just women’s smaller involvement in
science, in particular in what is known as the hard sciences, but also their relative
professional status and rewards. Keller (1995) illustrated how gender can shape the
meaning of science. This included the way questions are framed, how the data are
interpreted, and how knowledge and applications are created. Furthermore, gender
can also shape ranks, rewards and locations in science. A distinction exists between
women and men in their academic locations, their fields of study, ranks, salaries,
rewards and publication productivity (Keller, 1995).
3.6.3 Evolution or Revolution
Science can no longer be thought of as one subject or area of research. It has been
constantly evolving throughout its history (Gallopin et al., 2001). Today there are
numerous scientific disciplines studying nature; for example, biology, ecology and
environmental science. Singer (1950) suggested that as knowledge advances it must
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become more divided, which has been made necessary by the vast and rapid increase
of knowledge. Two trends in the growth of scientific knowledge, both contrasting
and complementing each other, have been described. The first is the subdivision of
knowledge into more discrete and specialised disciplines. The second is the
integration of knowledge into more inclusive and complex levels of generality
(Caldwell, 1982).
Current scientific knowledge is considered superior to past knowledge; therefore,
science must always seem to be progressive (Ziman, 1984). Thomas Kuhn was one
of the first to challenge how we describe the scientific community and the
assumptions underlying it (Kuhn, 1970). Kuhn’s central idea was that scientific
knowledge advances not through intellectual openness but through intellectual
closure (Mulkay, 1991). His theory on the progression of science can be summarised
as “Pre-science – normal science – crisis revolution – new normal science – new
crisis” (Chalmers, 1982, p. 90). According to Kuhn, a paradigm guides the research
activities of a community. This paradigm represents the laws, theories and beliefs of
the scientific community. It must be believed by aspiring scientists if they are to be
accepted by that community (Richards, 1983).
When it is the time of ‘normal science’ there is no search for new phenomena, rather
a refinement of the existing paradigm. While doing this, scientists experience
difficulties and doubts, leading to questions that cannot be answered. This results in a
loss of confidence in that paradigm. This will eventually build up until a crisis has
been reached. Resolution of this crisis will only come when an entirely new
paradigm has emerged attracting the allegiance of scientists and the original
paradigm is abandoned (Kuhn, 1970; Chalmers, 1982; Mulkay, 1991).
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A good example of this was the development of conservation biology. This
developed out of the concern that humans were contributing to the death of life
(Barry and Oelschlaeger, 1996). The crisis time preceding new normal science
eventually becomes structured when a scientific community conforms to a single
paradigm. When a paradigm first becomes accepted it will then identify a range of
significant and unresolved problems. Therefore, new knowledge comes about in
spurts and revolutions, not in incremental steps (Chalmers, 1982; Charlesworth,
1982; Mulkay, 1991).
Another suggestion on how scientific disciplines develop is the idea of knowledge
advancing in incremental steps. Mulkay (1991) suggested that new problem areas are
regularly created in science and, therefore, the associated social networks are formed.
Scientists work in an existing area until unresolved problems or unexpected
observations arise outside their domain. This causes a migration of scientists to new
fields. Scientists are seen to migrate from research networks that have definite
characteristics. These include networks where there has been a decline in significant
results and networks where members have few avenues of research available to them
(Mulkay, 1991). Also, disciplines can fragment. In recent years, though, there has
been the trend to interdisciplinary research that builds bridges between different
disciplines. Environmental science is a clear example of this, because it blends the
physical, social and life sciences.

3.7 Summary
This chapter has examined the substantial literature on the sociology of science. It
examined how views and discussions on the nature of science have changed from the
more positivist traditional approach — involving the scientific method, the scientific
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community and validity — through to one where science is no longer seen to be
objective and value free (constructivism). The chapter looked at how the recognition
of normative beliefs of scientists and the scientific community can and do influence
how or what is researched. The influence of power and science was discussed,
showing how the two are linked. Though many scientists recognise the different
attributes of science, many still adhere to the traditional normative values of
theorising, testing observation and objective experiments: a positivist perspective
(Ziman, 2000).
An understanding of science and its meaning is necessary for this study as it aims to
examine the dominant scientific paradigms in the natural sciences to see if they are a
barrier to scientists engaging in wildlife tourism science. The following chapter
provides a literature review of the key features of wildlife tourism. Reasons for the
growth of wildlife tourism are explored with particular attention given to the impacts
resulting from human-wildlife interactions. This is done to highlight the importance
of scientific research and monitoring in this area.
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Chapter 4

Wildlife Tourism
While there are many advantages for humans in the recreational
enjoyment of wildlife, I am hard-pressed to conceive of any advantages for
the wildlife…(Gauthier, 1993 p.98)
The previous chapter explored the different meanings of science. This chapter uses
the literature to describe the key features of wildlife tourism. Particular attention is
paid to the possible negative impacts from human-wildlife interactions that highlight
the need for science and monitoring (Figure 4.1). Following on from this, the focus is
narrowed down to examine the current status of wildlife tourism science in Australia.
Chapter 1: Introduction
Chapter 2: Research paradigm and design

4.1:

Growth and trends
wildlife tourism

in

4.2:

Reasons why wildlife
tourism needs science

4.3:

Methods
and
identification of impacts

4.4:

Educations
conservation

4.5:

Anticipation
problems
monitoring

4.6:

The situation in Australia

4.7:

Conclusion

Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor–network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network

and

of

future
through

Chapter 9: Conclusion and implications

Fig ur e 4 .1 : An o u tline of th esis an d st ructu r e o f ch apt er 4
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4.1 Growth and Trends in Wildlife Tourism
People have always been captivated by animals. Their behaviour, interaction with the
environment and needs for survival have interested humans for centuries (Shackley,
1996; Orams, 1999; Higginbottom et al., 2001; Reynolds and Braithwaite, 2001).
This fascination with wildlife has led to large increases in the number of tourists
seeking close interactions with wildlife in a natural environment, and this growth is
expected to continue (Shackley, 1996; Roe et al., 1997; Higginbottom et al., 2001).
Moscardo et al. (2001) questioned whether this notion of growth is fact or fiction,
commenting that there appears to be very little evidence to support the argument that
non-consumptive tourism is growing at a considerable rate. Others — including
Knight and Gutzwiller (1995), Shackley (1996), Higginbottom et al. (2001) and
Orams (2002) — attribute the increasing popularity of wildlife tourism to a variety of
interrelated factors, discussed below.
4.1.1 Key Features of Today’s Wildlife Tourism
Knight and Gutzwiller (1995) and Shackley (1996) noted that the growth in wildlife
tourism coincides with several factors. These include:
•

an increase in disposable income;

•

increased leisure time;

•

institutionalised paid vacations; and

•

much improved transportation and infrastructure allowing for the development of
cheaper and faster access to tourism destinations.

Taking an overseas holiday is no longer an activity that only the wealthy can afford.
Furthermore, wildlife tourism has been stimulated by enhanced media coverage
advertising wildlife, along with readily available and accessible travel information.
Tourism focusing on wildlife has been stimulated by wildlife documentaries,
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extensive destination advertising, readily available travel literature, and greater
communication through the Internet and word of mouth (Shackley, 1996).
Overall growth and product diversification in world tourism has coincided with a
steady increase in a wider range of wildlife viewing activities focusing on a broader
range of species (Shackley, 1996; Sinha, 2001; Newsome et al., 2005). Previously,
wildlife tourism activities were reliant on species that were easy to view in
environments that were easy to access. However, with factors such as increased
transportation coinciding with a demand for new products (in this case new species)
changes have occurred. Now, wildlife tourists are interested in seeing rare species of
animals and birds that they cannot see at home (Shackley, 2001; Tremblay, 2002).
To satisfy the ever-changing demands of tourists, new destinations are developing. It
is now possible for people to explore places that were previously inaccessible due to
improved transportation and/or political stability (Shackley, 1996). This has
coincided with a shift in destinations from developed to developing countries (Roe et
al., 1997). Government departments, the private sector and non-government
organisations (NGOs) in many countries now widely accept and support the belief
that well managed wildlife tourism can help the conservation of wildlife and
contribute positively to local economies.
The development of marine wildlife tourism has become an important tool in
financing the conservation of marine biodiversity. Non-government organisations, in
particular, are principle advocates of wildlife tourism. They realise that it can be
complementary to the goals of conservation (Halpenny, 2003). This is also pertinent
to terrestrial wildlife tourism as the development of tourism based on wildlife
viewing can contribute to economic incentives and revenue to protect and conserve
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marine and terrestrial wildlife as well as their habitats (Boo, 1990; Shackley, 1996;
Higginbottom et al., 2001). For example, wildlife biologist Michael Soulé estimated
that one male lion living to the age of seven generates US$515,000 in tourist dollars
in Kenya, compared to US$1,000 for its skin if killed (Miller, 1998).
The wildlife tourist is likely to travel along a continuum. Therefore, a person
interested in viewing captive wildlife gradually changes to a person taking specific
trips to view specific wildlife in specific areas (Duffus and Dearden, 1990). By the
end stage of this continuum, this person may spend large amounts of time, effort and
money to travel long distances to see one particular animal. In the formative years,
these ‘specialists’ tend to visit the wildlife and they generally place little pressure on
the ecology setting. However, with increasing awareness of the wildlife attraction the
profile of the visitor evolves to become more ‘generalist’ (Duffas and Dearden, 1990;
Higham, 1998). The more endangered a species is, the more people will want to see
it (Shackley, 1996). From a lay perspective, rare suggests something unusual, while
endangered suggests something is scarce. Together, both imply that the opportunity
to interact with these animals is exceptional and unique, and thus has special
significance (Bentrupperbaumer, 2005).
In Australia, the growth of wildlife tourism parallels the conservation and publicity
of the country’s unique and diverse wildlife. Of all the major tourist destinations,
Australia has the highest diversity of endemic terrestrial mammals, birds, reptiles and
amphibians (Higginbottom and Buckley, 2003). These species have evolved due to
the country’s long history of geographical isolation. This has resulted in
approximately 80% of Australian animals and plant species being endemic (Burgman
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and Lindenmayer, 1988). This makes them a major attraction for international and
domestic visitors.
4.1.2 Increased Environmental Awareness and Consideration of Animal
Welfare Issues
In the past three decades there has been a growing concern over the environment.
This can be seen with the introduction worldwide of the Green political parties in the
1980s and the push for a more environmentally conscious approach to every day life
(Shackley, 1996). Tourism has followed this trend with the development of closer
interactions between tourists and the natural environment (Buckley, 2000). Tourism
is known to promote environmental awareness both locally and abroad. It also
generates significant foreign exchange earnings (Whelan, 1991 cited in Lilieholm
and Romney, 2000).
Following this trend, public attitudes towards wildlife have also changed. Early
wildlife tourism was comprised mainly of hunting and zoos where animals were kept
in small bare cages (Higginbottom et al., 2001). Recent decades have led to a
movement away from consumptive forms of wildlife tourism to non-consumptive
forms. The release of Walt Disney’s film Bambi in 1942 led to what is now referred
to as ‘the Bambi Syndrome’. This movie instilled an anti-hunting message on the
public, implying that humans are violent as well as the idea that wild nature, free of
human intrusion, is a Garden of Eden (Muth and Jamison, 2000).
Increasingly the public have become more receptive to animal protection values —
realising the importance of animals being alive rather than dead. This change in
public attitude has also led to major changes in zoo objectives with the design of
more natural enclosures, improved husbandry standards, and increased conservation
and breeding programs (Tribe, 2001).
K.J. Rodger

Wildlife Tourism

63

4.2 Reasons Why Wildlife Tourism Needs Science
Science and monitoring can be of value to wildlife tourism even though this form of
tourism is considered environmentally friendly. This is because it is presumed that
those who view wildlife are concerned with conservation and animal welfare issues
(Higginbottom et al., 2001). Past research has shown wildlife used for tourism
inevitably results in impacts, both on the wildlife itself and their environment.
Reasons why wildlife tourism science needs to grow and develop as an applied
science include:
1. Methods used for wildlife ecology and biology will be able to identify and
minimise impacts from human-wildlife interactions.
2. Education and conservation
3. It will allow the anticipation of future problems through long-term monitoring
(adapted from Rodger and Calver, 2005).
These points are considered in greater detail below.

4.3

Methods and Identification of Impacts

Assessment techniques to understand the impacts of tourism on wildlife are still
relatively rudimentary. A number of obstacles exist that make the identification of
impacts difficult. These include lack of baseline data so comparisons of animal
behaviour before and after the activity are not possible. Also factors such as species,
age, gender, site, reproduction condition and level of habituation can all influence
how an animal will respond to human interaction (Bejder, 2005). Even with all of
these difficulties, ecologists and biologists, through their research and monitoring,
have the ability to identify current and potential negative impacts on wildlife and
their environment (Rodger and Calver, 2005).
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Non-consumptive wildlife tourism seeks to allow people the opportunity for close
interactions with wildlife, while still protecting the animals and their environment.
Through the methods used in wildlife biology and ecology it can be determined if
human-wildlife interactions are damaging the wildlife and/or their habitat (Rodger
and Calver, 2005). Calver (2005, p. 235) stated:
The methodologies developed by wildlife biologists to study the
behaviour, ecology and management of wildlife are integral in achieving
this aim and informing management of the best options to ensure
sustainability of wildlife tourism operations.
There is a variety of ways to classify the negative impacts of tourism on wildlife. In
1987 Hammitt and Cole made the distinction between direct (for example,
harassment and harvest) and indirect impacts; for example, habitat modification. This
concept was followed on by Knight and Gutzwiller (1995) who used categories such
as exploitation, disturbance, habitat modification and pollution.
Liddle (1997) had three types of disturbance:


Type 1: interruption of tranquillity;



Type 2: interference with rights or property; and



Type 3: molestation.

Green and Higginbottom (2001) used categories similar to those of Liddle (1997):
disruption, killing or injury, and habitat alteration. As this study is examining only
non-consumptive tourism based on free ranging marine and terrestrial wildlife, the
categories are as specified in Figure 4.2:
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Wildlife Tourism
1. Causes of impact

2. Immediate
responses

Disturbance

Habitat
modification

Behaviour
change

3. Impact on
individuals

Altered
behaviour

4. Impact on
populations

Abundance

5. Impact on
communities

Species
composition

Feeding or
touching

Accidental
killing or
injury

Death or injury

Physiological
change

Altered
productivity

Death

Distribution

Demographics

Interactions

Fig ur e 4 .2 : Po ssib le im p a cts and ef fe cts fro m wildlif e to u rism
(d eriv ed f rom Kn ig ht a n d G u tz wille r 1 995 ; H am mitt an d
Co le , 1 9 98 ; G re en and Hig ginb otto m , 2 0 01)

Despite the recognition of probable impacts in many circumstances, there is a poor
understanding of the outcomes from wildlife tourism interactions. Research in the
past has illustrated that one of the potential outcomes from wildlife tourism is harm
to the wildlife, wildlife populations and/or their environment. These impacts can
prompt short-term changes as well as long-term behavioural and/or physiological
changes (Green and Higginbottom, 2001; Newsome et al., 2005)..
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An example is the spotlight viewing of quendas (Isoodon obesulus). There may be no
visible impact if a quenda flees out of sight after being viewed for a short period.
However, if such interactions occur frequently this could result in lessening of time
spent on necessary activities, depletion of energy, temporary impairment of vision
leading to injury, and/or a temporary or permanent move away from favoured
breeding or foraging sites (Green and Higginbottom, 2001). Any of these reactions
can potentially result in a decrease in food intake. This, in turn, could lead to a
decline in the local population. Thus, the immediate response from the humanwildlife interactions that may not seem significant may cause short-term changes as
well as long-term behaviour and physiological changes. These changes could result
in long-term impacts including population decline and possible local extinction
(Green and Higginbottom, 2001; Newsome et al., 2005).
Negative impacts can be immediate and can include the accidental death or injury of
wildlife. However, in most cases, the impacts are more subtle; for example,
physiological changes or changes in behaviour. Immediate responses to impacts can
also develop into long-term effect. The long-term effect of impacts can be on
individual animals, populations or communities (Knight and Cole, 1991) (Figure
4.2). Potential impacts including disturbance, habitat modification, feeding and
touching wildlife, and accidental killing or injury are discussed in greater detail
below.
4.3.1

Disturbance

There are three learned behavioural responses that wildlife may show in response to
disturbance by tourists: habituation, attraction and avoidance. These reactions are the
behavioural strategies that animals employ to survive (Whittaker and Knight, 1998).
Habituation is a word that is often misused, but it can be defined as a learned lack of
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response to humans to the point of apparently ignoring their presence (Whittaker and
Knight, 1998; Green and Higginbottom, 2001). Attraction can be defined as the
strengthening of an animal’s behaviour through rewards or reinforcement (Knight
and Cole, 1995). Avoidance behaviour includes hiding or fleeing (fight or flight),
playing dead or aggression, and an aversion to negative consequences (Whittaker and
Knight, 1998; Green and Higginbottom, 2001). All three responses can lead to
negative outcomes for individual wildlife species, populations and communities.
Disturbance to wildlife from human interactions can be intentional or unintentional.
It is mainly unintentional disturbances that affect wildlife. This includes activities
such as photographing wildlife and viewing nesting birds (Knight and Cole, 1991).
All animals respond differently to disturbance, with some species being more
vulnerable than others (Roe et al., 1997; Green and Higginbottom, 2001; Newsome
et al., 2005). A number of factors influence the vulnerability of an animal to
disturbance (See Figure 4.3). Some animals may flee at the first sight or sound of
humans; others may stay put but keep a vigilant watch, while others may approach
the tourists. Not only is it difficult to predict how any given species will respond, but
there are also many influencing factors that need to be examined (Newsome et al.,
2005).
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Fig ur e 4 .3 : Fa cto rs inc re asin g th e v uln er ab ility o f w ildlife to h u m an
in tera ction s ( D eriv ed fro m Ne w so me et al. , 2 005 ).

The impact of tourism on wildlife is often related to the type of tourist rather than to
the type of activity or level of tourist development (Duffus and Dearden, 1990; Roe
et al., 1997). The type of activity, the timing of the activity, its location, the
frequency, the viewing platform, the predictability and the characteristics of the
wildlife being disturbed all help determine the wildlife’s response to tourism impacts
(Knight and Cole, 1991; Finkler and Higham 2004). For example, desert bighorn
sheep (Ovis canadenis nelsoni) were more susceptible to hikers than people in
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vehicles or on push bikes because hikers were more likely to be in unpredictable
locations and often approached the sheep (Papouchis et al., 2001). Primates were
found to feel safer if large trees were nearby to which they can escape up if
approached, and tourists could have closer interactions with hippos that were in the
water (Newsome et al., 2005).
The effect of disturbance on the wildlife is not always obvious to the observer.
Physiological impacts can and do occur. Research has shown these can include
increased heart rate and respiration, increased blood flow to skeletal muscles,
increased body temperature and increased energy expenditure (Garbrielsen and
Smith, 1995; de la Torre et al., 2000; Green and Higginbottom, 2001; Newsome et
al., 2005). Physiological responses are more intense particularly when wildlife are
nesting, caring for their young or when humans are visible while walking and, in
particular, when they move off existing trails (Garbrielsen and Smith, 1995).
Physiological impacts can have a detrimental effect on the species concerned, but are
much more difficult to determine.
Disturbance to wildlife through tourism can also have behavioural and ecological
impacts. These types of impacts from human-wildlife interactions can have
detrimental effects on individual animals and populations. Human–wildlife
interactions can result in lower productivity, disturbed feeding, reduced use of
refuge, and reduced use of preferred habitats for wildlife (Pomerantz et al., 1988;
Newsome et al., 2005) (See Table 4.1) An animals’ response to disturbance from
humans is similar to their reaction to predators: they tend to either avoid areas of
high risk completely or only use them for limited periods (Gill et al., 1996).
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Ta bl e 4.1 :

E co lo g ic al i mp acts fr o m d isturb anc e

Characteristic

Description

Example of species

Reference

Lowered
productivity

Reduced
fecundity rate,
reduced survival
rate of young

Adélie penguins (Pygoscelis adeliae)
breeding depressed in Antarctica

Giese, 1996; Anderson
and Keith, 1980;
Jacobson and Lopez,
1994; Shackley, 1992;
Gutzwiller et al., 2002

Reproduction decline of green sea
turtles (Chelnia mydas) nesting in
Tortuguero National Park, Costa Rica
Brown pelicans (Pelecanus
occidentalis) eggs eaten by predators
Nest predation on eggs and nestlings by
gray jays (Perisoreus Canadensis)
West Indian manatee (Trichechus
manatus) population levels decreased in
Southern Florida

Disturbance of
feeding

Decreased
foraging

Cheetahs (Acinonyx jubatus) in Kenya
disturbed during ‘kills’
Giant otters (Pteronura brasiliensis)
disturbed during day time feeding

Roe et al., 1997;
Schenck and Staib,
2001; Kerley et al.,
2002

Amur tigers (Panthera tigris altaica) in
Russia forage less efficiently
Reduced use of
preferred
habitat/refuge
areas

Wildlife
relegated to less
suitable habitat,
not using refuge
to full advantage

Northern royal albatross (Diomedea
epomophora sanfordi) moved nesting
sites

Physiological &
behavioural
change

Stress or change
in behaviour

Presence of tourists can stress primates
and cause long term behaviour
modifications

Higham, 1998;
Nellemann et al., 2000

Maternal reindeer (Rangifer tarandus
tarandus) in Norway avoidance of
forage sites

Stressful for breeding Magellanic
penguins (Speniscus magellanicus)
colony at Punta Tombo, Chubut,
Argentina

Fowler, 1999;
Corkeron, 1995; de la
Torre et al., 2000;
Constantine et al., 2004;
Dyck and Baydack,
2004.

Change in behaviour of Humpback
whales (Megaptera novaeangliae) in
Hervey Bay, Queensland, Australia
Polar bears (Ursus maritimus) vigilance
increased in presence of tundra
vehicles, Canada
Decrease in resting behaviour of
bottlenose dolphins (Tursiops
truncates) due to tour boats, New
Zealand

K.J. Rodger

Wildlife Tourism

71

4.3.2

Habitat Modification

Wildlife tourism can have an indirect impact on wildlife. Habitat modification can
cause serious, long-lasting effects on wildlife species, their populations and
communities. Wildlife tourism has the potential to modify habitat including
impacting on soil, vegetation and water. This, in turn, can affect the behaviour,
survival, reproduction and distribution of individuals (Cole and Landres, 1995) (See
Figure 4.4). Changes to vegetation from tourism can include the clearing of land for
accommodation, parking and other infrastructure, and the partial clearing of land for
roads, campsites and fire protection (Green and Higginbottom, 2001). Infrastructure
such as roads can act as barriers restricting the movement of wildlife and preventing
animals from accessing necessary breeding sites or foraging in certain habitats
(Newsome et al., 2002).

Wildlife Tourism Activities

Impacts

Soil/Vegetation/Water
Living Space/Food

Influence

Wildlife Behaviour, Survival,
Reproduction and/or Distribution

Fig ur e 4 .4 : Mo d el o f ind i re ct i mp a cts o f wildlif e to u rism (d eriv ed
fro m Co l e an d Land res , 19 95 ) .
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Changes to habitat that disturb wildlife can also occur through less drastic ways such
as the removal of mature trees, the removal of understorey or the collection of
firewood. Impacts on habitat and vegetation resulting from trampling from hikers,
camping, fishing and nature study can also disturb wildlife (Cole and Landres, 1995).
All of these activities have the potential to alter the ground cover that is an important
component of the ecosystem as it provides habitat for some species and food
resources for others (Newsome et al., 2002).
The change in habitat is dependent upon the type of activity and its location as well
as the severity and magnitude of the impact. A change in habitat can affect wildlife
in two main ways (See Figure 4.4). First, it can alter the type, accessibility and
amount of food available for both terrestrial and marine wildlife. Second, it can alter
the living space that is available for breeding, feeding and resting wildlife. Shortterm responses vary; however, it has been recognised that changes to habitat can
affect the behaviour, distribution, survival and reproductive success of individual
animals. Habitat modification can also cause long-term changes that affect the
community and population structure of certain species (Cole and Landres, 1995).
4.3.3

Feeding and Touching wildlife

The feeding of wildlife is highly debated throughout the world, and its long-term
effects are generally unknown. Orams (2002) suggested that not all impacts
associated with feeding of wildlife are negative. He argued that there was not enough
proof that the health of the animal was impacted by food supplementation. However,
past research has suggested that food provisioning is an important management
problem, and care is needed to ensure that negative impacts to wildlife are
minimised. The feeding of wildlife can be accidental or intentional, both of which
can lead to the injury or death of wildlife (Green and Higginbottom, 2001;
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Conservation Council of Western Australia, 2004; Newsome et al., 2005; Newsome
2006).
Supplying food to wildlife has the potential to disrupt normal feeding activities,
attract scavenger species, habituate or attract species, provide nutritional problems
for target species and, in some cases, results in dangerous animals being destroyed
(Newsome et al., 2005). However, humans are particularly attracted to feeding and
touching animals (Woods, 2001; Bentrupperbaumer, 2005). For many tourists, part
of the wildlife experience is to have a close personal interaction with the animals
(Roe et al., 1997; Newsome et al., 2005). On Kangaroo Island, South Australia,
where visitors are almost guaranteed to see a number of wildlife species, a
substantial proportion of visitors indicated that touching and feeding wildlife was an
important part of their experience (Moscardo et al., 2001).
In many cases, a way of guaranteeing interaction is by attracting the wildlife with
food, as non-consumptive tourism is enhanced by a predictable occurrence of target
species (Duffus and Dearden, 1990). For example, feeding salt-water crocodiles in
the Northern Territory of Australia is a popular tourist attraction (Ryan, 1998).
However, it is thought that this can lead to animals intentionally seeking out humans
for food. For example, in Komodo National Park, Komodo dragons (Varanus
komodoensis) used to be artificially provisioned with goats to guarantee tourists a
sighting of the dragon. However, negative impacts, including changes in behaviour,
were detected, and the focus is now on providing more natural experiences (Roe et
al., 1997). The provision of food can result in a change in an animal’s behaviour, for
example, the way that they forage for food. This can alter an animal’s survival
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(Knight and Cole, 1991; Moore et al., 1997; Neil and Brieze, 1998; Orams, 2002;
Petrie et al., 2003).
The possible long-term effect of feeding for many species is still unknown. Feeding
wildlife can have serious health and behaviour implications, particularly for species
with restricted populations (Green and Higginbottom, 2001; Newsome et al., 2002).
For example, using frozen fish to feed to the dolphins at Monkey Mia was found to
be nutritionally inadequate, especially for nursing females and their young (Wilson,
1994). Feeding macropods processed carbohydrates has been linked to the
development of ‘lumpy jaw’ disease, although Green and Higginbottom (2001, p. 34)
suggest it is more likely to be caused by infection.
Changes in social behaviour patterns can also result from the feeding of wildlife.
Feeding of the land iguanas in the Galapagos Islands caused a breakdown of the
territorial breeding system. Territories were abandoned in favour of sites where food
could be begged from tourists. This, in turn, affected their breeding success
(Edington and Edington, 1986). Feeding can also result in a loss of normal feeding
behaviour. Furthermore, a predictable source of food could result in a reduced home
range of an animal and reduced learning behaviour to search for food (Newsome et
al., 2002). An example of this can be seen in the Cayman Islands, where swimming
and feeding the southern stingray continues to attract thousands of scuba divers. At
any one time, there can be up to 500 people in the water, with most people wanting
contact with the rays through feeding and touching. This has led to changes in the
behaviour of the rays. They are now known to feed during the day rather than at
night, with a major part of their diet supplied by divers (Shackley, 1998).
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The feeding (intentional and accidental) of wildlife can also lead to animals
becoming attracted and habituated to tourists and tourist sites including
campgrounds. The animals can often lose their fear of humans, which then has the
potential for dangerous interactions including direct injuries to tourists. On Fraser
Island, a tourist destination in Queensland, Australia, there are approximately three
million visitors annually. There is also a dingo population (Canis familiaris) of
between 150 and 200. As visitation to the island has increased, with the dingoes
being a significant attraction, management aspects of the environment have changed.
This has included the removal of garbage refuse sites where dingoes used to forage
for food. Dingoes have become attracted to the campsites where tourists were often
seen feeding them (Burns, 2001; McPhail, 2001). Unfortunately, this situation
resulted in dingoes mauling a nine-year-old boy to death in April 2001. The
Government then ordered a cull of these wild animals as a management strategy for
this tourist wildlife interaction (Burns, 2001; Burns and Howard, 2003).
Similarly, in Yellowstone National Park in the 1970s, a number of grizzly bears
(Ursus arctos) were found to be consuming human food wastes from the garbage
refuse sites within the park. On closure of these sites, there were expansions in the
size of the bear’s natural home ranges, decreases in body size, reproductive rate and
average litter size. In addition, the bears had to learn new skills to obtain their own
food rather than scavenging from the garbage (Knight and Gutzwiller, 1995). Even
today, bears are found around campsites searching for food and are considered
problems. One management action is to translocate them to a remote site away from
tourism; however, this is not always successful and can result in animals being
destroyed (Edington and Edington, 1986; Interagency Grizzly Bear Committee,
2002).
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4.3.4

Accidental Killing or Injury

Injury or the death of wildlife is normally related to consumptive wildlife tourism, in
particular hunting and fishing. However, non-consumptive wildlife tourism can also
cause accidental injury or death. Causes include the transmission of disease from
tourists to wildlife through to road kills. The deliberate killing of wildlife can also be
an outcome of tourism-wildlife interactions.
The transmission of disease from humans to free-ranging wildlife is of growing
concern. One of the most serious threats to the survival of those mountain gorillas
that are the subject of wildlife tourism is the possibility of disease transmission from
humans to apes. Gorillas (Gorilla gorilla) are very susceptible to human diseases,
and there are well-documented cases of fatal outbreaks from measles and respiratory
diseases (Butynski and Kalina, 1998). These outbreaks may cause high mortality and
significant population declines and could further threaten the viability of small
populations. Wildlife tourists are a strong risk factor because they are stressed by
travel and exposed to a wide range of pathogens that can contribute to the spread of
disease (Guerrera et al., 2003; Rodger and Calver, 2005). Transmission of viruses to
dolphins is also of growing concern and needs careful management. At Tangalooma
Resort, Moreton Island, off the east coast of Australia, tourists with respiratory
infections are not allowed into the water with dolphins (Green and Higginbottom,
2001).
Vehicle collisions are known to have caused changes in certain species’ population
numbers resulting in local extinctions. Rosen and Lowe (1994) raised concerns about
the impact on snake populations from highway mortality. Many snakes exhibit
thigmothermous behaviour which leads them to rest on the warm roads at night for
heat. Research into injury or mortality of non-consumptive terrestrial wildlife
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tourism in Australia from vehicle collisions is limited. However, a recent study on
the upgrade of roads in Cradle Mountain National Park, Tasmania, has raised
concern about possible local population extinction of eastern quolls (Dasyurus
viverrinus) and a drastically reduced local population of Tasmanian devils
(Sarcophilus laniarius) due to increased speed (Jones, 2000).
Tourism in the marine environment can also cause accidental injury or death to
wildlife. Kenchington (1990) commented that the marine environment has “striking
examples of beautiful and attractive natural environments vulnerable to misuse and
abuse by human” (p. 119). Off the coast of Grand Cayman, it has been reported that
southern stingrays (Dasyatis Americana) have been slashed with knives when divers
have panicked (Shackley, 1998). This situation coincides with the growing concern
over animals that have become strongly habituated to humans that are then
mistreated or even deliberately killed. A further example of this was the death of a
sociable dolphin that had learnt to seek out the company of humans at Bunbury,
Western Australia. It was killed with a star picket by a fisherman (Wilson, 1994).
In Florida, it was found that divers, helicopters, and canoeists all have the potential to
disturb manatees (Trichechus manatus). Furthermore, these animals are being struck
by powerboats (Shackley, 1990). Recreational diving and boating are two of
Florida’s main industries. Unfortunately, mortality and injury rates from the
propellers of boats are rising, and more than 30% of documented deaths are
attributed to vessel collision. The majority of living individuals bear boat scars
(Nowacek et al., 2004). As only one calf is born every two to three years, and only
after a 13 month gestation period, the population of manatees needs careful
management.
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A similar situation occurred at Monkey Mia in Western Australia, where several of
the local dolphins have scars from collisions with boats (Wilson, 1994). Activities
associated with diving including boat anchoring, groundings and discharge of
pollutants. These can impact indirectly on the marine environment including the
wildlife (Harriott et al., 1997). Furthermore, trampling of coral communities by
snorkellors and divers is known to have a negative impact on coral reefs. It can
destroy vulnerable coral communities and is an area of growing concern in Australia
(Woodland and Hooper, 1977; Liddle and Kay, 1987; Harriott et al., 1997).

4.4

Education and Conservation

Scientific knowledge can be used for the identification and management of impacts;
however, it can also contribute to the wildlife tourism experience through the sharing
of information. Wildlife tourism science can contribute to the development of
informative and educational materials for wildlife tourists. Often, visitors seeking to
interact with wildlife would prefer to gain some knowledge from their experience
(Rodger and Calver, 2005). This can not only educate visitors about wildlife and
their environment but is can also enrich their experience.
Education can also be used as a management tool. It is often considered a ‘soft’
approach because it is voluntary (Newsome et al., 2005). Education-based
management strategies are aimed at reducing the number of inappropriate incidences
through the encouragement of voluntary behavioural change and by increasing
visitors’ understanding and enjoyment (Orams, 1996). However, this is not always
possible, as for many species there is a lack of knowledge currently available.
Education and interpretation can result in increased public awareness. This, in turn,
can result in increased support for conservation and biodiversity issues (Jacobson,
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1997; Meffe et al., 1997; Wearing and Neil, 1999). Wildlife tourism science is
needed to meet not only immediate on-site educational needs but also to raise
awareness of long-term wildlife conservation. This is a goal that is not always easy to
achieve (Newsome et al., 2005), but when achieved it can have far reaching
implications. Rodger and Moore (2004, p. 12) noted in a recent study, “Indirect
benefits of education and interpretation are increased public knowledge and
therefore support”.
Public awareness through education can also result in increased revenue for
conservation. Wildlife tourism can result in increased revenue for host communities
and increased funding for research and monitoring (Boo, 1990; Goodwin et al., 1998;
Higginbottom et al., 2001). For example, education of visitors has contributed to the
conservation of the giant otter (Pteronura brasiliensis), a highly endangered predator
inhabiting the Amazonian wetlands. In recent years, tourism to view this animal has
been increasing. This has resulted in increased awareness of the plight of the
rainforest that, in turn, has helped to halt its destruction (Schenck and Staib, 2001).

4.5

Anticipation of Future Problems Through Monitoring

If wildlife tourism science is undertaken then negative changes can often be
identified immediately (Rodger and Calver, 2005). Tourism impacts on wildlife,
however, are often difficult to determine without specific attempts to record and
measure changes over time (Calver, 2005). In many cases, it will only be possible to
identify these changes through long-term monitoring. With the aid of such
monitoring, negative impacts that arise from tourism on wildlife and their
environment can be recognised, thus ensuring the protection of the animals as well as
maintaining the visitor experience.
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Monitoring is the periodic and systematic gathering and analysing of biophysical and
social data over a long period of time (Borrie et al., 1998; Newsome et al., 2002).
This allows for one-off as well as cumulative impacts to be identified. Data collected
can be used to identify and quantify changes that might be occurring. Long-term
monitoring can provide the information that is needed to rectify any impacts, to
assess past management strategies and to contribute to adaptive management (Green
and Higginbottom, 2001; Newsome et al., 2002; Higginbottom, 2004; Newsome et
al., 2005). Monitoring ensures the establishment of benchmarks, both behavioural
and reproductive, so managers can identify when focal species are being disturbed.
Monitoring can also contribute to an understanding of whether a disturbance will
harm individuals or the population (Duffus and Dearden, 1990).
Not only does monitoring provide wildlife managers with information on when and
where intervention is required, it also gives insight as to why the change has
occurred. To identify changes in wildlife, adequate baseline data is needed as well as
long-term data to account for seasonal changes (Higginbottom et al., 2003; Newsome
et al., 2005). A study conducted on the short- and long-term impacts of tourism on
bottlenose dolphins (Tursiops sp.) in Shark Bay, Western Australia, highlighted the
need for long-term monitoring to detect cumulative changes in cetaceans. This study
is unique in that it allowed for interpretation of short-term responses within a
longitudinal perspective as over 20 years of data had been recorded. Furthermore, it
was only through the collection of this long-term data that detrimental impacts from
tourism vessels on reproducing female dolphins were able to be identified (Bejder,
2005). Establishing causal effect between a wildlife tourism activity and a decline in
reproductive success needs data collection over numerous years (Newsome et al.,
2005).
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In recent years, it has been suggested that monitoring should be undertaken by
government conservation departments, tour operators or by consultants employed by
those groups. Of late it has become a requirement of tour operators’ licensing
conditions that they monitor the wildlife that they are viewing; for example, whale
shark viewing in Western Australia (Green and Higginbottom, 2001; Newsome et
al., 2005). The reliability of this type of monitoring has been questioned, though.
Buckley (2003, p. 65) commented, “Systematic volunteer observations are useful,
commonsense science by rangers is better, but the only reliable way to monitor the
ecological impacts of tourism in parks is to hire ecologists”.
Reliable detection requires a good monitoring design normally using a before, after,
control, impact (BACI) approach. For this design, paired measurements are needed
at impact and control sites before and after implementation of the activity (Osenberg
et al., 1994). However, in many cases including wildlife tourism, human
disturbances are unforeseen, and monitoring can only take place after the event
(Warnken and Buckley, 2000).
A further difficulty in monitoring wildlife and possible tourism impacts is that data
gathered from a single locality will be of limited use in providing generalisations or
in application to other areas (Wiser and Rose, 1997). How dolphins react to feeding
and tourism activities at Monkey Mia (Western Australia) could differ to how the
dolphins at Tangalooma (Queensland) respond. All of this highlights not only the
difficulty in identifying impacts but also the need for adequate baseline data for all
species involved in wildlife tourism interactions for successful management.
Furthermore, these data need to be long term to allow for the identification of natural
variability and seasonal changes (Newsome et al., 2005).
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4.6

The Situation in Australia

As in other parts of the world, the wildlife that tourism activities focus on in
Australia can be considered a common-pool resource (Briassoulis, 2002; Newsome
et al., 2005). Common pool resources (CPR) are those where it is difficult and costly
to exclude users or potential users and where exploitation by one user can reduce the
availability of the resource to others. Therefore, if wildlife is considered to be a CPR
it can also be said that wildlife tourism is susceptible to the issues of over use and
lack of incentives for management (Newsome et al., 2005).
Many wildlife tourism activities in Australia take place on Government managed
land and water including national parks and marine parks. In each State or Territory
of Australia, different legislation exists determining who ‘owns’ the wildlife. For
example, in Western Australia wildlife are ‘owned’ by the State. This makes
management of wildlife and the tourism activities an arduous business. Furthermore,
many wildlife species move across the lands and water boundaries, independent of
who owns the area. Their movement makes management difficult as management
tends to be linked with ownership of the underlying land and water (Newsome et al.,
2005). This then raises the question of who should undertake the management and
care of the wildlife if they belong to no one. For example, whale sharks, which are
increasing in popularity as a tourism attraction, appear from March to May each year
in the waters of Ningaloo Marine Park in Western Australia. Yet, in the other
months, these animals are thought to travel up to Indonesia and back (Coughran,
2004, pers. comm.). This makes management difficult.
Although management agencies are trying to manage wildlife tourism interactions, in
most places, wildlife can be subjected to extensive interactions and viewing by
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tourists. This can lead to exploitation and degradation. For example, at Hamelin Bay
Western Australia, tourists are becoming increasingly concerned about the
provisioning of stingrays. A study found visitors were concerned about the health
and safety of rays deteriorating with increased tourism numbers. Furthermore, they
identified a need for greater management (Lewis and Newsome, 2003; Newsome et
al., 2004). This situation is similar to the ‘tragedy of the commons’ (Hardin, 1968)
meaning that, unless care is taken, the wildlife that tourists are seeking out could be
adversely affected. Also of concern is that those involved may have different
understandings about who holds the property rights over the wildlife and the
associated management responsibility as well as any accruing benefits (Newsome et
al., 2005). The long-term outcome of wildlife being treated as CPRs could result in
population decreases or over exploitation.
Science plays a central role in understanding the effects of tourism on wildlife. Even
though, in recent years, there has been a wider application of science to wildlife
tourism, there is still a lack of information on the effects of human-wildlife
interactions (Rodger et al., 2007). Currently, there is little use of science and
monitoring in the management of impacts on wildlife from non-consumptive tourism
(Duffus and Dearden, 1990; Green and Higginbottom, 2001; Higginbottom et al.,
2001).
Presently, wildlife tourism science draws from research in environmental science,
tourism, geography, biology, ecology, natural resource management, and
conservation biology. Even though tourism and the natural environment are not
currently embodied under one particular discipline, it is becoming increasingly clear
that it is time for tourism and natural environment researchers and professionals to
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reach an awareness of the important problems that they may face (Farrell and
Runyan, 1991; Buckley 2000, 2000a).
In Australia, there has been a dramatic increase in the number of university research
centres known as Cooperative Research Centres (CRCs) (Turpin, 1997; Harman
1999). One such centre, the Sustainable Tourism CRC, granted funding for research
specifically focusing on wildlife tourism. This centre funded a research program
addressing the key issues in wildlife tourism (Higginbottom, 2004). However, even
though there has been a greater emergence of wildlife tourism as an applied science
in recent years, there is still a dearth of information on many species (Green and
Higginbottom, 2001; Newsome et al., 2005).
Although there is currently little evidence that Australia is experiencing widespread
problems in terms of the negative effects of tourism on wildlife, this is difficult to
prove given the absence of research. Baseline data, as well as long-term data, are
needed to differentiate between cumulative impacts and natural variability. More
harm than good could be achieved when trying to manage wildlife without first
gaining adequate knowledge of the ecological interactions, environmental constraints
and the zoological realities of the situation (Gilbert and Dodds, 1992). A good
example of this is manta rays (Manta birostris), where concern has grown over the
lack of basic biological knowledge. This could result in serious conservation
problems as this species becomes increasingly used for wildlife tourism purposes.
Presently manta rays are an enigma with little to nothing known about their range,
breeding cycle, migratory habits and social behaviour (Coughran, 2004, pers.
comm.).
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Experiencing wildlife in the natural environment must balance the need for positive
encounters for visitors with the need to protect the wildlife resource (Reynolds and
Braithwaite, 2001). Management of these interactions requires not only a baseline
knowledge of the species, including their habitat requirements, but also their
behaviours and their responses to tourism activities (Rodger and Calver, 2005). For
wildlife viewing and other ecological tourism activities to be sustainable, wildlife
managers need scientific knowledge on which they can base their decisions (Gilbert
and Dodds, 1992).

4.7

Conclusion

In summary, there has been an increasing demand for wildlife tourism interactions.
Wildlife tourism science is vital to the management of this industry as the methods
used in wildlife biology and ecology are needed to identify impacts from humanwildlife interactions. The potential causes of impacts include disturbance, habitat
modification, feeding or touching, and accidental killing or injury of wildlife. These
impacts can cause immediate or longer-term responses in wildlife, and can affect
individual species as well as populations and whole communities. Knowledge gained
from wildlife tourism science can be used for management purposes as well as
education and conservation. This chapter highlighted the importance of long-term
monitoring before exploring the current wildlife tourism situation in Australia.
Chapters 3 and 4 explored the nature of science before examining the wildlife
tourism industry in general. The following section explores the wildlife tourism
industry from the perspective of tour operators in Australia. It examines what their
industry entails and how they interact with scientists and exchange scientific
information.
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PART III: AUSTRALIAN WILDLIFE TOURISM
INDUSTRY
Chapter 5

Wildlife Tours in Australia: Characteristics, the Place
of Science and Sustainable Futures
5.1 Introduction
The previous two literature reviews (Chapters 3 and 4) were used to describe the
nature of science and its evolution. They also developed an understanding of tourism
that focused primarily on wildlife and its potential impacts. This chapter examines the
nature of wildlife tourism from an industry perspective (Figure 5.1).

Chapter 1: Introduction
Chapter 2: Research paradigm and design

5.1:

Introduction

Chapter 3: Nature of science

5.2:

The sampling strategy

5.3:

Structure and content of
the questionnaire

5.4:

Distribution and analysis

5.5:

Questionnaire results

5.6:

Discussion

5.7:

Summary and conclusions

Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor-network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network
Chapter 9: Conclusion and implications

Fig ur e 5 .1 : An o u tline o f th esis an d th e stru ctu re o f Cha p ter 5

This chapter has three main parts. The first gives background information on wildlife
tourism industry (5.1), describes the methodology (5.2) including a discussion of data
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analysis and the validity of this research (5.3, 5.4). The second part reports the results
from the mail-out survey (5.5). The results include industry characteristics, wildlife
viewing, and science and monitoring. The third part provides a discussion of the
findings (5.6) as well as a conclusion (5.7).
This chapter addresses the first research question of this study (Table 2.2): ‘What are
the characteristics of the Australian wildlife tourism industry?’
The following information was sought from tour operators to help answer the above
question:
•

Where do wildlife tours operate?

•

Which wildlife is actively sought by tour operators?

•

What are the current uses of science and monitoring in the management of
wildlife?

•

What future research is needed?

There are four ways that wildlife tourism can be categorised. The first way focuses on
large numbers of large animals as is found in eastern and southern Africa. The second
way focuses on a single iconic species; e.g. grizzly bears in Alaska. The third and
fourth ways are both applicable to Australia. The third includes situations where the
diverse wildlife contribute to, but are only one component of, the natural environment
(Higginbottom and Buckley, 2003). The fourth way involves the opportunity to view a
wide

variety

of

rare,

endangered

or

unique

species

(Shackley,

1996;

Bentrupperbaumer, 2005; Newsome et al., 2005).
Australia’s natural environment includes the presence of diverse, rare and endangered
wildlife that are a major influence on visitors choosing Australia as a destination
(Rodger and Moore, 2004; CRC for Sustainable Tourism, Undated). Certain “species
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on rare and endangered lists appear to hold a special attraction for wildlife tourists”
(Reynolds and Braithwaite, 2001, p. 36).
As with many of the nature-based tourism sectors, sustainability is of critical and
increasing concern (Reynolds and Braithwaite, 2001). Successful management for a
sustainable wildlife tourism industry depends on a knowledge of where and how
wildlife tours operate (Higginbottom and Buckley, 2003) as well as the level of
interaction between tourists and wildlife. A reasonable amount is known about the
economic sustainability of the wildlife tourism industry (Tisdell and Wilson, 2004),
and increasing attention is being paid to its social aspects, especially visitors’
perceptions of wildlife (Moscardo and Saltzer, 2004). Environmental impacts have
also been reviewed in recent years (Higginbottom, 2004; Newsome et al., 2005).
However, now there is a pressing need to investigate the interface between visitors
(social) and wildlife (environmental). Examining this interface will contribute to our
understanding of the sustainability of this industry. Wildlife tours provide a readily
available research opportunity.
In 2001 there were approximately 1,200 tour enterprises in Australia that included
wildlife as a planned component of their tourism experience (Higginbottom et al.,
2001). The number of businesses that fail in nature-based tourism is regarded as
extremely high even though there is no quantitative research on this (McKercher,
1998).

5.2 The Sampling Strategy
Survey research guided Part I of this study. This is the most commonly used method in
data collection in the social sciences (Sarantakos, 1998). It provided descriptive
information on wildlife tourism operations in Australia. Survey research was chosen
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because it strives to examine a situation as it is. It does not involve changing the
situation under investigation, and there was no need to detect cause-and-effect
relationships (Leedy and Ormrod, 2001).
All the data collected for Part I of the study was through a mail-out questionnaire. To
gain an understanding of the wildlife tourism industry, questionnaires were sent to
wildlife tour operators in Tasmania, Western Australia and the Northern Territory.
Collectively, these states and territory cover many of Australia’s environmental
conditions, habitats and associated wildlife opportunities (See Section 2.3 for more
details). Also, these states and territory emphasise wildlife in their domestic and
international tourism marketing.
Questionnaires were sent to both marine and terrestrial wildlife tour operators.
Classification of who was to be included as a wildlife tour operator was based on
whether the tour company marketed viewing wildlife as a key component of their
tours. This was determined by the description of possible wildlife interactions in their
tour itinerary and the use of photographs on their promotional material. Names and
addresses of tour operators were obtained from a variety of sources including the
tourism web pages from each State, newspaper advertisements, Government web
pages, Yellow Pages advertising and general web searching. The tour companies
included were those marketing interactions with non-domesticated, free ranging
wildlife in their natural environment, such as nature-based tours. These tours could
take place on Government, private or Aboriginal land. Excluded from this research
were consumptive wildlife tours such as hunting and fishing.
A mail-out questionnaire design was chosen due to the lower costs involved and the
wide geographical area that could be reached (Neuman, 2000). In August of 2003
K.J. Rodger

Wildlife Tourism Industry

90

questionnaires were mailed out to 188 tour operators in Tasmania, Western Australia
and the Northern Territory. Techniques designed to increase the response rate which
were undertaken (Babbie, 1999; Neuman, 2000) and included:
•

The questionnaire was addressed to a specific person, normally the owner of the
company;

•

A cover letter was included on letter headed stationary identifying myself as the
researcher, explaining the purpose of the survey and offering a telephone number
for questions;

•

A postage paid self-addressed envelope was included;

•

The questionnaire was neat and of reasonable length;

•

The questionnaire was professionally printed and had clear instructions;

•

Follow up letters or e-mails were sent to those who did not respond. The first
follow up letter or e-mail was sent two to three weeks after sending the original
questionnaire. The second one was sent two weeks later;

•

Each follow up included another copy of the survey and another self-addressed
envelope; and

•

A monetary inducement was included (Respondents were entered into a draw for a
$100 gift voucher at the Australian Geographic store).

As this study aimed to gain an understanding of the whole wildlife tourism industry,
rather than an inter-state comparison, the results from the states and territory have been
combined.

5.3 Structure and Content of the Questionnaire
The Wildlife Tourism Survey was used to establish where wildlife tours operate, the
wildlife they seek, their current use of science and monitoring in the management of
wildlife, and what further research they would like to see done (See Appendix A). The
format employed by this study was modelled on approaches by Morin et al. (1997) and
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Smith (1998) who completed studies on park management. However, the types of
questions and the context were significantly modified to suit wildlife tour operators.
The questionnaire had two main areas of focus, collectively containing 18 (Appendix
A). The first related to tour characteristics and interactions with wildlife. Some
questions were open-ended; others were closed-ended. Respondents were asked for
details on their tours such as where they operated, who managed the land or water they
visited, what activities were undertaken and what wildlife was of interest.
The second area of focus was research related. Here, respondents were asked, using
open-ended questions, about the extent of involvement by scientists and wildlife
managers in researching and monitoring the wildlife of interest. They were also asked
about future research they would like to see done. Also pursued was information on
the working relationships between operators, land and marine park managers and
scientists.
A pilot study was conducted prior to the distribution of the Wildlife Tourism Survey to
identify any potential misunderstandings associated with the format and the questions.
In September 2002 one tour operator, four university academics, two managers from
CALM and two laypersons were given the questionnaire for completion and
comments. Anomalies were found with some questions. These were then changed, and
minor adjustments were made to the formatting. The data collected from the tour
operator in the pilot study was included in the results.
After finalising the Wildlife Tourism Survey, it was then submitted to Murdoch
University’s Human Ethics Research Committee for approval. Approval was also
sought to offer a $100 gift voucher to one of the tour operators who completed and
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returned their questionnaire. Consent was gained for this survey on the 5th September
2002.

5.4 Distribution and Analysis
In September 2002 the Wildlife Tourism Survey was posted to tour operators in
Tasmania, Western Australia and the Northern Territory. The questionnaire data were
collated and analysed using Microsoft Excel XP Pro and SPSS 11.5 for Windows.
Analysis of tour operators’ characteristics involved descriptive and analytic statistics,
with study results presented in both graphic and tabular form. Nominal categorical data
were compared using Chi-square analysis. The data concerned with tour operators’
views on science and scientific research that were obtained through open-ended
questions are presented in the tables that follow.

5.5 Questionnaire Results
The results are presented so that they follow the layout of the Wildlife Tourism
Survey. They are accompanied by a brief description of each section of the survey. In
total, 96 surveys were completed — a response rate of 51%; therefore, analysis and
reporting are acceptable (Babbie, 1999). The response rate, when excluding nondeliverable surveys, was 58% (188 – 22=166; 96 / 166 = 58%).
5.5.1 Industry Characteristics
Just over half (51%) of the tours indicated they had been in business for five years or
more (Figure 5.2). Likewise, almost half (48%) indicated they had less than 1,000
tourists (clients) per annum (Figure 5.3). Only a small number of companies (11%)
had more than 10,000 clients per annum.
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Fig ur e 5 .2: Y ea rs o f ope ratio n fo r wild li fe tours* (n =9 6 )
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* Question: How long have you had this business? Pre-identified response categories used
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Fig ur e 5 .3 : Nu mb er of to urists p e r ann u m fo r wildli fe to u rs (n =96 )
* Question: Approximately how many tourists does your company have per year? Preidentified response categories used

Wildlife tours were found to operate primarily on government land (72%). 33% of
tours operated on government water, while 30% operated on privately owned land. In
total, 10% of tours visited Aboriginal lands, while only 6% responded that they
operated on privately owned water (pre-identified categories were used).
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Tour operators were then asked to report on who managed the land that tours visited.
Nearly three-quarters (74%) of all tour operators reported that national parks
management were responsible for the land or water they visited (Table 5.1).
Ta bl e 5 .1 :

Th e l and o r wat er wh er e th e to u rs op e rat ed

Managers of Land or Water

% of Respondents*

National Parks Management

74

Private Management

18

Aboriginal

15

Marine Authority

9

Forestry

8

* Does not sum to 100% because some tour operators provided more than one response (n=96)

Tour operators were asked where they went on their tours, and these responses were
then categorised by the author as having a terrestrial, marine (i.e. ocean) or estuarine
(i.e. an independent water body or a water body connected to open water) component
(Table 5.2). The majority of wildlife tours (79%) were found to have a terrestrial
element to them.
Ta bl e 5 .2 :

W h er e d o tou rs g o ?

Tour component % of Respondents*
Terrestrial

79

Estuarine

57

Marine

52

* (n=96) Does not sum to 100% because some tour operators provided more than one response (n=96)

Activities undertaken on the wildlife tours or as a part of the wildlife tours included
viewing scenery (80%), seeing animals in their natural state (78%) and photo
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opportunities (76%) (Table 5.3). In contrast, the least common activities (less than
10% of respondents) were swimming with marine animals (8%), feeding (7%) and
touching animals (7%).
Ta bl e 5 .3 :

A ctiv ities un de rtak en as p art o f tou rs *

Activity

% of
respondents**

Activity

% of
respondents**

Viewing scenery

80

Viewing
wildflowers

39

Seeing wildlife in natural
state (i.e. not in enclosures)
(w)

78

Watching wildlife
with binoculars (w)

27

Opportunities to
photograph wildlife (w)

76

Spotlighting
wildlife (w)

15

Enjoying remoteness

71

Swimming with
marine wildlife (w)

8

Watching wildlife without
binoculars (w)

55

Feeding wildlife (w)

7

Associated activities –
bushwalking, canoeing etc

54

Touching wildlife
(w)

7

Travelling to/from
attraction

50

*

Question: Which of the following do you consider to be important parts of the tourism experience you
offer? Pre-identified response categories were used.

** Does not sum to 100% because some tour operators provided more than one response (n=96)
(w) = wildlife-related activities.

5.5.2 Wildlife Viewing
Tour operators were asked to identify the wildlife attractions they considered important
in relation to their tours (Table 5.4). The most common was terrestrial animals in the
wild (72%), with zoos or aquariums being the least important attraction (4%).
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Ta bl e 5 .4 :

Imp o rtan t wildlif e attr actio ns

Important attractions

*

% of respondents*

Terrestrial animals in wild

72

River, lake or estuarine wildlife

47

Marine animals in the wild

38

Wildlife sanctuaries

22

Zoos or aquariums

4

Other

1

Does not sum to 100% because tour operators visit more than one place (n=96). Pre-identified
categories were used

Tour operators were asked about the wildlife they sought. The results were divided
according to whether the wildlife was terrestrial or marine (including estuarine). In
terms of terrestrial wildlife, birds were sought by over two-thirds of tour operators
(68%) (Table 5.5). Furthermore, almost half of the terrestrial tours sought out reptiles
(49%), followed closely by wallabies (48%).
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Table 5.5:

Terrestrial wildlife that tour operators seek*

Wildlife

% of
respondents**

Wildlife

% of
respondents**

Birds

68

Bandicoots

9

Reptiles

49

Frogs

7

Wallabies

48

Ring Tailed
Possums

6

Kangaroos

25

Echidnas

6

Dingoes

22

Wombats

5

Rock Wallabies

21

Koalas

5

Tasmanian Devils

18

Quolls

4

Brush Tailed Possums

17

Quokkas

1

Platypus

12

*

Question: What wildlife, if any, do you actively seek out on your tours?
Pre-identified response categories were used.

** Does not sum to 100% because some tour operators provided more than one response (n=96)

For tours with a marine focus, fish were sought by 29% of tour operators, followed by
whales (20%) and then crocodiles (20%) (Table 5.6).
Ta bl e 5 .6 :

Wildlife

Ma rin e wildlif e th at to ur o p e rato rs s eek *

% of respondents**

Wildlife

% of respondents**

Fish

29

Stingrays

9

Whales

20

Manta Rays

6

Crocodiles

20

Seals

6

Turtles

18

Dugongs

4

Penguins

18

Whale Sharks

2

Dolphins

13

Sharks

1

Sea Lions

10

Sea Dragons

1

*

Question: What wildlife, if any, do you actively seek out on your tours? (pre-identified response
categories used)

** Does not sum to 100% because some tour operators provided more than one response (n=96)
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Tour operators involved with marine wildlife are more inclined to seek out a small
number of species (one or two). Those with a terrestrial focus vary from specialists to
generalists (Figure 5.4).
35

% of respondents

30
25
20

Marine

15

Terrestrial

10
5
0
1

2

3

4

5

6

7

8

9

Number of wildlife species sought

Fig ur e 5 .4 : Nu mb er of dif fe rent wildlif e sp eci es th at to u r op er ato rs
activ ely se ek (n =9 6 )

Tour operators were asked to identify the level of interaction between tourists and
wildlife. They were given four pre-identified responses: high, intermediate, low and
none. Over half (54%) reported the level of interaction as none to low (Table 5.7).
Ta bl e 5 .7 :

L ev el of in te ra ction b et w een to u rists an d wil d life

Level of interaction % of respondents
None

12

Low

42

Intermediate

21

High

12

(n=96)

To better understand the relationship between the type of wildlife tourism activity and
the level of interaction, a Chi-squared analysis was conducted. The wildlife tourism
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activities in Table 5.3 were divided into two categories assigned by the author:
observation or interactive. Observation activities involved tourists observing rather
than engaging with the wildlife. This category included photo opportunities, watching
with and without binoculars, and spotlighting. Interactive activities include swimming
with marine wildlife, feeding and touching wildlife (Table 5.3). A significant
association was found (X²=25.5; df=3; p=.000) between the activity type reported
(interactive versus observation) and the level of interaction (none, low, intermediate,
high). Interactive activities such as swimming and feeding were identified by operators
as having higher levels of interaction (e.g. intermediate to high).
Measures taken by tour operators to protect the wildlife they viewed (Table 5.8)
included maintaining a minimum distance between wildlife and tourists (77%), and not
feeding (73%) or touching wildlife (60%).
Ta bl e 5 .8 :

Me asu r es tak en to p ro t ect wild lif e *

Measures to protect
wildlife

% of
respondents**

Measures to protect
wildlife

% of
respondents**

Maintaining distance

77

Minimal touching

17

No feeding of wildlife

73

Low intensity
lighting

13

No touching of wildlife

60

Feeding natural
foods

6

Education (brochures,
talks etc)

53

Physical barriers

4

* Question: Which of the following measures do you use to protect the wildlife? Pre-identified response
categories used.
**Does not sum to 100% because some tour operators provided more than one response (n=96)

The four major measures undertaken by tour operators to protect wildlife (maintaining
distance, not feeding wildlife, no touching and education) were compared with the
number of years that tour operators have been in business (Figure 5.5). There appeared
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to be an association between the two. The longer that tour operators had been in
business, (in particular five or more years), the more protection measures appeared to

% of respondents

be undertaken to protect the wildlife.

45
40
35
30
25
20
15
10
5
0

<1yr
1-2yrs
2-4yrs
!5yrs

Maintaining
distance

Not feeding

No touching

Education

Measures taken

Fig ur e 5 .5 : Rel atio nship b et w een me asu r es to pro t ect wil d life an d
n u mb er o f y e ars in business (n =2 6 7)

To determine whether a relationship did exist between the number of years in business
and the number of protection measures a Chi-Square test was applied. There was no
statistically significant association between these variables (X2 = 2.36; df = 9; p =
0.985).
5.5.3 Science and Monitoring
Tour operators were asked, ‘Are there scientists that you rely on/help with protecting
the wildlife you visit?’. Approximately two-thirds (65%) of tour operators did not rely
on or receive help from scientists; 13% were unsure, while 22% stated yes. Of the 22%
that responded yes, further questions were asked including ‘How did they come to be
helping you?’. The involvement of scientists primarily came at the instigation of tour
operators who either employed a scientist fulltime or a consultant. As one respondent
commented, ‘We organised for them to come to our office for meetings with our staff’
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and ‘Our company employs a biologist for interpretation’. One tour operator noted that
it was a requirement of their licence to have scientists involved.
Following on from this, tour operators were then asked, ‘What do they help with?’.
Their responses were divided into four categories assigned by the author (Table 5.9).
Scientists contribute to the protection of wildlife by providing information and
interpretation (36%), advising on conservation issues such as breeding concerns
(24%), and managing people and wildlife (24%). A few tour operators identified that
scientists contributed to the protection of wildlife through research (12%).
Ta bl e 5 .9 :

Co n tribu tion s b y sci en tists to wildlife p rote c tion

Contribution by scientists*

Illustrative questionnaire responses**

Information and interpretation
(36%)

Providing information and research advice
Learning identification, food chain, habitat needs
Providing knowledge of area and wildlife

Conservation issues (24%)

Protecting the wildlife and breeding areas
Conserving and management

Management (24%)

General management
Appropriate behaviour with wildlife in natural state in
national parks

Research (12%)
*

Research and details on whale sharks

Does not sum to 100% because some tour operators provided more than one response (n=17)

** The question was: ‘What do scientists help with?’.

Tour operators were asked, ‘Are managers of the land (where the tours operate)
involved in this research?’. Of the 22% of tour operators that identified the
involvement of scientists, 33% reported managers were involved, while 50%
responded no. A further 17% did not respond to this question.
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Further questioning including ‘What assistance do they provide?’. This revealed that
managers assisted scientists by providing information (67%) and data collection (67%)
(Table 5.10). Tour operators also identified managers as helping with conservation
(50%) and the maintenance of species (17%).
Ta bl e 5 .10 : Ho w d o wild lif e m anag ers assist sci entists in pro t ectin g
wild lif e?

How wildlife managers assist * Illustrative questionnaire responses**
Information (67%)

Providing information
Identifying species
Supplying information

Data collection (67%)

PAN [Parks Australia North] to collect data
Observing and recordings of wildlife
Counting animals

Conservation (50%)

Protecting threatened species on the property
Conservation of breeding zones

Maintenance of species (17%)
*

Island and breeding zone maintenance

Does not sum to 100% because some tour operators provided more than one response (n=15)

** The question was ‘If yes, how and what assistance did they provide?’

Tour operators were asked, ‘Are the wildlife you visit monitored?’. Approximately half
of the operators (52%) noted that the wildlife of interest was monitored, while a third
(32%) said no. The remainder were unsure (16%). When asked who did the
monitoring, 70% responded that it was the managers of the land or water (Table 5.11).
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Ta bl e 5 .11: In d ivid u als in volv ed in mo nito ring wild life o f in te rest to
to u r o p er ators*

Individuals

*

% of respondents**

Land or water managers

70

Tour operators

37

Scientists

33

Other

5

Pre-identified responses were used.

** Does not sum to 100% because some tour operators provided more than one response (n=43)

Monitoring was characterised by nearly all respondents (96%) as being animal surveys
(Table 5.12). The tour operators also responded that monitoring involved management
and research (categories were assigned by the author).
Ta bl e 5 .1 2 : To u r o p er ato rs un d erst and ing o f mo n ito ring

What monitoring
involves *

Illustrative questionnaire responses**

Animal surveys (96%)

We are beginning to start up a database of animal sightings
They are setting traps, cages to ascertain numbers of
species in area
Crocodile counting/tracking of crocodiles
Tagging of whale sharks

Management (44%)

Typical national parks management
Removal of menacing crocodiles from boat ramp
Visitor numbers/ fee collection

Research (25%)

Examination of live/dead animals
Dietary studies
Tasmanian devil – genetic studies

*

Does not sum to 100% because some tour operators provided more than one response

** The questions was ‘What does this monitoring involve?’ (n = 43).

When analysing operators’ understanding of what monitoring involves against those
who undertake monitoring (Table 5.12), it can be seen that tour operators interpret
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monitoring as animal surveys conducted by scientists, wildlife managers and tour
operators (Figure 5.6).
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respondents)
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Tour Operators
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Type of monitoring

Fig ur e 5 .6 : Th e ty p e o f monitorin g an d wh o did it (n = 1 7 4)

Only 25% of respondents answered the open-ended question, ‘What scientific
research/monitoring would you like to see done?’. For those who responded, the main
concerns were tourism impacts (28%), feral animals (23%), clearing and burning
(18%), tourism regulation (12%), and the impacts of 1080 (5%). Sodium
monofluoroacetate, or 1080, is a naturally occurring compound found in about 40
species of native Australian plant. It has been widely used in Australia to control
introduced pest animals (DPIWE, 2004). Reasons for a lack of research associated
with wildlife tourism include lack of financial support for research (26%), government
apathy (8%) and political reasons (8%) (Table 5.13).
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Ta bl e 5 .1 3 : Re aso n s fo r l ack o f r ese ar ch an d mo nito ring *

Reason

% of
respondents**

Reason

% of
respondents**

No response

27

Lack of partnership
between government and
operators

4

Lack of financial
support for research

26

Remoteness of where
tours operate

4

Apathy of government
or managers

8

Industry pressure to not
conduct research

4

Political

8

Lack of foresight of
managers

2

Not sure

6

Attitude of scientists or
managers

1

*

Question: What do you think is preventing research and monitoring from being done?

** Does not sum to 100% because some tour operators provided more than one response while others did
not respond (n=96)

Finally, operators were asked about their working relationship with park managers and
scientists as well as a variety of other individuals and organisations (Table 5.14). Their
responses were measured using a five-point scale. These were then narrowed to three
categories: excellent to good, satisfactory, and poor to inadequate.
Almost 70% described their working relationship with local businesses as excellent to
good (Table 5.14). A similar number (63%), described their working relationship with
parks and wildlife officers as excellent to good. In contrast, many operators did not
respond regarding their relationship with government scientists, volunteers,
universities and scientists from non-government organisation (NGOs) (Table 5.14).
This lack of response may be indicative of the absence of relationships.
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Ta bl e 5 .14 : To u r o p er ato rs ’ w orkin g r elatio nsh ip s with a variety o f
o rg an is atio ns*

Individual or
organisations

Excellent
to good

Satisfactory

Poor to
inadequate

Relationship
score**

No
response

Local
businesses

69

16

8

91

7

Park managers

63

18

12

87

6

Local councils

46

29

14

84

10

Volunteers

28

18

14

77

41

Government
scientists

28

13

22

65

39

Universities

24

14

19

67

44

NGO scientists

13

10

15

60

62

(n=96)
*

Question: How would you define your working relationship with the following organisations?

** The value scores were calculated by summing the excellent–good and satisfactory results then dividing
the result by the total number of responses (minus the ‘no response’) then multiplying by 100 to give a
percentage).

Calculating a value score controlled for the influence of those that did not respond for
whatever reason, and it gave a slightly different interpretation to the results. Based on
the relationship scores, the relationships fall into two groups. Those with a higher
score included local businesses, park and wildlife managers, local councils and
volunteers. Those with a lower score included government scientists, universities and
NGO scientists (Table 5.14).

5.6 Discussion
This study captured the nature of the wildlife tourism industry in Australia from the
perspective of tour operators. This allowed for a greater understanding of where
wildlife tours operated, the wildlife they sought out, and their working relationships
with those who managed the land. Successful management for a sustainable wildlife
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tourism industry depends on knowledge and understanding of where and how wildlife
tours operate (Higginbottom and Buckley, 2003). The results of this chapter are
discussed in the following four sections:
•

industry characteristics;

•

wildlife viewing;

•

wildlife tourism interactions; and

•

current and future uses of science and monitoring.

5.6.1 Industry Characteristics
Not surprisingly, the results from this study emphasise a number of similarities
between wildlife tourism and ecotourism. These include tour size and destinations,
activities undertaken, and measures taken to protect the features of interest, whether
wildlife or the natural environment. This is because wildlife, adventure and nature
tourism are often grouped together under the umbrella of ecotourism (Honey, 1999).
Almost half of the wildlife tour operators (48%) had been in the business for five years
or more; 46% had less than 1,000 customers per annum, and 72% operated on
government-managed land. Higginbottom and Buckley (2003) noted in their most
recent report on terrestrial wildlife that the majority of terrestrial wildlife viewing
enterprises in Australia are small businesses. Small groups of people who visit
protected or natural areas are important features of the ecotourism industry (Wearing
and Neil, 1999), which is characterised by small tour sizes to ensure minimum impact
on destinations (Lindberg and Hawkins, 1993; Gilbert, 1997).
Wildlife tour operators are predominantly conducting their tours on governmentmanaged land including national parks and nature reserves. Of the wildlife tour
operators surveyed, almost three-quarters reported that their tours operated at some
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time on government-managed land (Table 5.1). These findings are similar to those of
Sandilands (2002) who found that a large proportion of wildlife tourism in Western
Australia occurred on land managed by the Department of Conservation and Land
Management. The ecotourism industry in Australia similarly relies on protected areas
(Buckley, 2000; Buckley, 2000a), with national parks being the most common
destination for non-consumptive tourism activities (Roe et al., 1997). Australia has
over 4,000 protected areas representing 13% of the continental mass (World Resources
Institute, 2003). Such areas are expected to continue to increase in popularity for
wildlife and ecotourism, in part due to their conservation ethos (Boo, 1990; Roe et al.,
1997; Buckley, 2000).
For both wildlife tours and ecotourism, the tourism product includes a number of
features associated with the natural environment. In this study, viewing scenery,
feelings of remoteness, and activities including bushwalking and canoeing were all
important parts of the tours. According to Moncrieff et al. (2001), activities and
attractive scenery are just as important as viewing wildlife for those on wildlife tours.
This concept is reinforced by Higginbottom and Buckley (2003) who reported that
93% of terrestrial wildlife businesses offered wildlife as only one component of a
broader nature-based or general tourism experience. Similarly, ecotours encompass the
whole trip, including visits to national parks; wilderness; hiking; and viewing wildlife,
trees and wildflowers (Herbig and O'Hara, 1997; Diamantis, 1999). Wildlife tour
operators and ecotour operators both aim to promote the whole experience (Newsome
et al., 2002).
The measures identified in this study that tour operators took to protect wildlife were
consistent with the ecotourism principle of minimising impacts through leading by
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example (Lindberg and Hawkins, 1993). Over three-quarters of tour operators (77%)
reported that they maintained distance between their clients and wildlife (Table 5.8). A
similar number of tour operators did not feed the wildlife they viewed, while 60% of
tour operators did not allow their clients to touch wildlife. These measures were aimed
at minimising impacts on the natural environment, including the wildlife. Such
measures were also encouraged by the ecotourism industry.
Over half of wildlife tour operators (53%) regarded education as an important tool for
protecting the wildlife they viewed. Education has been described as a ‘soft’
management option that aims to reduce inappropriate behaviour (Orams, 1996).
Education, along with interpretation, are key components of ecotourism (Gilbert, 1997;
Blamey, 2001). Similarly, for wildlife tourism, they are important tools in minimising
negative impacts that can arise from human-wildlife interactions. Both education and
interpretation can increase visitor satisfaction as well as positively influencing visitors’
attitudes to conservation (Orams, 1996; Davis et al., 1997; Higginbottom and Buckley,
2003).
5.6.2 Wildlife Viewing
Over three-quarters of tour operators reported that seeing animals in their natural state
was important to their tours (Table 5.3). There was also an increasing demand to
experience and value being placed on animals in the wild, as opposed to those in
captive or semi-captive situations (Gauthier, 1993). According to Moscardo et al.
(2001), visitors today are interested in seeing wildlife in their natural environment.
However, given the difficulties of viewing many wildlife species in Australia (for
example rare and nocturnal species), semi-captive wildlife viewing attractions are
growing in popularity (Hughes et al., 2005).
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Birds were actively sought by two-thirds of tour operators with a terrestrial focus
(Table 5.5). In Western Australia, the group most targeted by operators was birds
(Moncrieff et al., 2001). Bird tours focussed on locations where there was either a
large number of species or the opportunity to see a particular species. These locations
included Kakadu (Northern Territory), Broome (Western Australia) and Tasmania
(Jones and Buckley, 2000). In Australia, there is a wide range of bird species (nearly
500 breeding species), with exceptionally high endemism, and a number of species that
are endangered (Higginbottom and Buckley, 2003; World Resources Institute, 2003).
This makes it a popular place for bird watchers. Bird watching in Australia is growing,
resulting in an increase in specialised tour operators who aim to provide naturalists and
local knowledge (Valentine and Birtles, 2004).
Studies of wildlife popularity reveal mammals as the most popular and invertebrates as
the least popular (Surinova, 1971; Moscardo et al., 2001). This survey showed that
almost half of all tour operators (49%) sought reptiles (Table 5.5). Australia offers
good opportunities for reptile enthusiasts, with over 700 species, over 600 of which are
endemic (Higginbottom and Buckley, 2003). Australia has more species of lizards,
pythons and blind snakes than any other country (Higginbottom and Buckley, 2003).
Furthermore, wildlife tour operators in more arid zones are often reliant on reptiles
(e.g. thorny devils, lizards and skinks) as the only wildlife they reliably see, as many of
mammal species are small and nocturnal. This leads to wildlife tour operators seeking
reptiles for their reliability.
After birds and reptiles, tour operators sought wallabies, kangaroos, dingoes and rock
wallabies (Table 5.5). These larger animals were often one of the major attractions for
tourists (Braithwaite and Reynolds, 2002). Wallabies and kangaroos, in particular, tend
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to have iconic status, especially for international visitors, because they are endemic to
Australia and are the animals that international visitors most want to see
(Higginbottom and Buckley, 2003; Higginbottom, November 2003).
Crocodiles are also developing iconic status, particularly in the Northern Territory and
Western Australia. The results show crocodiles were actively sought out by 20% of
tour operators (Table 5.6). These animals are commonly found in rivers and estuaries
in the northern regions of Australia. Locations include Mary River (Northern
Territory) and Yellow Waters in Kakadu National Park (Northern Territory). Tourists
are increasingly seeking the opportunity to view crocodiles in their natural
environment (Braithwaite et al., 1996).
Endangered species are often the focus of wildlife tourism. Such species hold a special
appeal (Reynolds and Braithwaite, 2001). The Tasmanian devil (Sarcophilus harrisii),
for example, is of increasing importance to tourism and has been promoted as a
tourism icon. It is extinct on mainland Australia and now can only be found on the
island of Tasmania.
With Australia having over 60,000 km of coastline and numerous marine protected
areas, it could be seen as surprising that there appears to be less marine wildlife
tourism than terrestrial. However, in the past, much of the marine environment had
been protected from tourism use. This was because of difficulties accessing many
areas, safety concerns and relatively high costs. Therefore, interacting with marine
wildlife involves greater effort by the tourist and, in particular, the tour operator to
provide the opportunity to view the animals in their natural setting (Orams, 1999). In
recent years, this form of tourism has rapidly increased (Birtles et al., 2001) due to
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improved technology to access the marine environment and an increase in public
interest.
Fish, whales, turtles and penguins (Table 5.6) were all sought by marine tour
operators. Marine wildlife of interest were often larger animals that were easily seen.
Tourists were also increasingly seeking opportunities for interactions, by swimming
with animals or feeding them. Although tourists often viewed other wildlife including
fish and turtles, the main priority was to view, swim or interact with one specific
species. In Coral Bay, Western Australia, spotter planes were used to sight manta rays
from the air, directing the tour boats in the correct direction to increase the probability
of tourists having the opportunity to swim with them (personal observation).
Furthermore, reliable sightings of groups of large animals such as groups of dolphins
also made it easier to be a specialist wildlife tour operator (Higginbottom and Buckley,
2003).
For marine wildlife tourism, the focus tended to be one or two species. This was in
contrast to terrestrial settings, where a wide range of wildlife was sought (Fig. 5.7).
Australia does not tend to have large, iconic terrestrial species (e.g. gorillas), and many
species are difficult to find or observe as they are nocturnal or have cryptic habits. This
has resulted in tour operators becoming a mixture of generalists and specialists. The
single or limited-species approach to marine wildlife tourism today (e.g. whales shark
and whale watching) contrasts with earlier reports on the industry where tours focused
on multiple species (Birtles et al., 2001).
5.6.3 Wildlife Tourism Interactions
Given the wide understanding of the word interaction, this study aimed to tease out
tour operators’ perceptions of what this word meant in the context of wildlife tourism.
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Over half the tour operators reported none-to-low interaction, even though tourists
were demanding ever closer interactions with wildlife in natural settings (Gauthier,
1993; Moscardo et al., 2001; Braithwaite and Reynolds, 2002; Newsome et al., 2005).
Approximately one-third of tour operators described the interaction between tourists
and wildlife to be intermediate to high. This was despite most of the tour operators
indicating that potentially highly interactive activities such as touching, feeding or
swimming with wildlife were not deemed important activities (Table 5.3). This raises
the question ‘What do tour operators regard as interaction?’
Orams (2002) understood wildlife interaction to include observation, feeding,
touching, photographing or just experiencing wildlife. The Conservation Council of
Western Australia takes a different view. To them, wildlife interaction is any action by
humans towards wildlife that influences the behaviour of animals to interact with
humans in natural settings or modifies natural behaviour. Wildlife observation, in
contrast, is where participants observe wildlife from a distance (Conservation Council
of Western Australia, 2004).
Tour operators have different views on what interaction means. Some perceive there to
be high interaction with wildlife even though they offered only the opportunity to view
animals in their natural environment and/or the chance to photograph animals. Other
tour operators who offered identical wildlife viewing opportunities then understood the
level of interaction to be none. The results highlight that there was no consensus of
what classifies as an interaction with wildlife. This further compounds the problem of
classing the interactions as high, intermediate, low or none.
Even though over half of the tour operators responded that the level of interaction was
low to none, tourists were demanding ever closer interaction with wildlife in their
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natural settings (Gauthier, 1993; Moscardo et al., 2001; Braithwaite and Reynolds,
2002). This puts pressure on tour operators to provide a tour that allows close
interaction. The findings (Table 5.7) may indicate that tour operators are publicly
stating that they are not actively seeking out close interaction with wildlife in case it
does not eventuate, therefore ensuring that tourists will not be disappointed. However,
if tourists do encounter wildlife then the resulting level of interaction may be relatively
high.
Understanding what constitutes interaction with wildlife and what influence this has on
the human–wildlife relationship will determine where research effort and management
resources need to be focused. By knowing that there is a relationship between the type
of activity and the level of interaction, management can put in place strategies to
ensure that impacts are minimised (Bentrupperbaumer, 2005). Wildlife interaction is
different to wildlife observation and, hence, needs to be managed differently.
Moreover, the distinction between the two often becomes blurred as interaction tends
to vary according to target species and can be part of the process of observation
(Conservation Council of Western Australia, 2004; Newsome et al., 2005)
Scenery and remoteness were seen by tour operators to be just as important as wildlife
viewing activities (Table 5.3. This suggests that tour operators were promoting the
‘whole experience’ rather than focusing only on viewing or interacting with wildlife.
Orams (2000) noted that customer satisfaction for whale watching could be high even
in the absence of whales, and that there were a number of factors other than whales and
their behaviour that influenced customer satisfaction. Shackley (1996) held a different
view, observing that high interaction with animals (e.g. swimming with dolphins), or
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the viewing of animals in their natural habitat resulted in higher levels of visitor
satisfaction.
The majority of tour operators undertook measures to protect the wildlife against
negative impacts from human interactions including maintaining distance and not
feeding (Table 5.8). Many of these measures were consistent with the marine
guidelines in place for whale watching, and included maintaining distance from
wildlife, not feeding or touching wildlife, and education (Shackley, 1996; Newsome et
al., 2005). These measures are important as human-wildlife interactions have the
potential to impact on both the animals and their natural environment (Duffus and
Dearden, 1990; Knight and Gutzwiller, 1995; Shackley, 1996; Green and
Higginbottom, 2001; Braithwaite and Reynolds, 2002).
Over three-quarters (77%) of tour operators indicated that they maintained distance
between their clients and the wildlife, although no figures were given on this distance.
Moncrieff et al. (2001) reported that almost 90% of tour operators maintained a
minimum distance to prevent or minimise disturbance to wildlife. Maintaining distance
between humans and wildlife is an important concept and has been incorporated into
legislation, codes of conduct and guidelines to manage marine wildlife–tourist
interaction (Waples, 2003).
For example, in 1995, a code of conduct was developed in Western Australia for whale
shark viewing that regulated the number of vessels within the vicinity of whale sharks,
limited the number of swimmers in the water with the animals and prohibited touching
or attempts to touch wildlife (Davis et al., 1997). Similar guidelines are in place for
whale watching. These specify that swimmers can be no closer than 30 metres and boat
approaches are limited to 100 metres (Birtles et al., 2001). These regulations are
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generally species-specific and are not available for many terrestrial wildlife species in
Australia.
The handling and feeding of wildlife is of concern to both wildlife managers and tour
operators (Moscardo et al., 2001; Conservation Council of Western Australia, 2004;
Newsome et al., 2005). This concern was evident in this study as 60% of tour
operators did not advocate touching the wildlife and over two-thirds (70%) did not
feed the wildlife. However, in turn, this could mean that 40% of tour operators allowed
touching of wildlife and 30% allowed feeding. The principal reasons behind these
actions were:
•

the desire of tourists to have contact or close interactions with wildlife;

•

the need by tour operators for predictable viewing of wildlife; and

•

education of tourists about the wildlife they were viewing (Green and
Higginbottom, 2001; Orams, 2002)

Tour operators who focused on free ranging wildlife often required and relied on a
predictable occurrence of species within a fairly small spatial area (Duffus and
Dearden, 1990). Feeding of wildlife at regular intervals can increase the possibility of
animals being present at the right time. However, this can have a detrimental impact on
wildlife and tourists. For example, the feeding of dolphins at Monkey Mia Western
Australia has led to increased risk of dolphin disease, injury or close death due to close
contact. It has also changed foraging behaviour leading to the death of juvenile
dolphins (Wilson, 1994). The feeding of wild dingoes on Fraser Island (Queensland)
over numerous years is believed to have contributed to the mauling of a young boy in
2001 (Burns, 2001; Burns and Howard, 2003).
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5.6.4 Science and Monitoring
Tour operators rely on or receive very little help from scientists in protecting the
wildlife viewed by tours. Only 22% of operators indicated the involvement of
scientists. Furthermore, where scientists were involved, it was at the instigation of the
tour operator who either employed or consulted one. This lack of engagement means
that scientific information on species’ behaviour and ecology — information that could
potentially enhance and sustain wildlife viewing opportunities — is not freely
available to operators. In turn, this means that scientific information on how to sustain
species in the longer term is not being passed on to the tour operators.
Tour operators responded that when scientists were involved they contributed to the
protection of wildlife by providing information including knowledge of the species,
their habitats and interpretation ‘They provide knowledge of the area and wildlife..’.
This information is important because ecologists can provide answers to questions that
tourists ask. However, in many circumstances, the problem is getting the information
into the repertoire of the tour guides (Braithwaite, 1993).
Tour operators are in a position to educate people about ecology. Yet, the information
that tour operators impart on ecology, biodiversity and management could be
misinformation (Van Oosterzee and Preece, 1998). Information provided by scientists
can be used to enrich the wildlife tourism experience as many people seeking an
interaction with wildlife prefer to gain some learning from the experience (Rodger and
Calver, 2005).
Tour operators reported scientists being involved in conservation, the conservation and
management of species as well as threatened species programs. One tour operator
responded that scientists provide ‘protection of wildlife and breeding areas’. As
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Australia has the highest percentage of rare and threatened mammal species of any
continent (World Resources Institute, 2003), conservation programs are important.
Through the reintroduction of threatened native species into different areas, a new
wildlife viewing resource has become available (Higginbottom et al., 2001). However,
research into the impacts of tourism on these animals remains poorly examined
(Rodger and Moore, 2004).
Few operators commented that scientists contribute through research. No tour operator
reported scientists to be involved in studies relating to the impacts of tourism on
wildlife (Table 5.9). A number of studies have noted the lack of research into the
biophysical and behavioural impacts of tourism on wildlife (Shackley, 1996; Roe et
al., 1997; Green and Higginbottom, 2001; Reynolds and Braithwaite, 2001;
Braithwaite and Reynolds, 2002; Rodger and Moore, 2004). Tour operators may be
unaware of what scientists are doing and the potential contributions they could make to
the wildlife-tourism industry through their research (Rodger and Moore, 2004). Also,
because science has different meanings for people, operators may not comprehend
what research is taking place (Wynne, 1991). For example, tour operators may not
interpret animal surveys as science.
One possible explanation for this perceived lack of involvement is that operators are
unaware of what scientists are actually studying and how their findings might be
relevant to them. Tour operators may need to seek out this information from scientists.
For many years, scientists have been judged as poor communicators (Gray, 1999), and
in this situation they may not be communicating their findings to operators. Currently,
communication of knowledge appears to be only on a demand basis. There is a need
for scientific findings to be communicated in everyday language that the general
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public, wildlife managers and tour operators without a scientific background can
understand (Rodger and Moore, 2004). However, not all scientists have an aptitude for
communicating their findings in layman’s terms (Calver and King, 1999).
The most likely explanation for the observed low level of engagement with scientists is
the increasing evidence that many scientists do not find researching the interactions
between tourists and wildlife and the associated impacts of tourists on wildlife
professionally and intrinsically appealing. This is because there are currently few
professional rewards or recognition for these activities (Rodger and Moore, 2004;
Rodger and Calver, 2005).
This explanation is further strengthened by few tour operators identifying good
working relationships with scientists, be they from government, university or nongovernment organisations (Table 5.14). This could be because many scientists are
geographically far from where the tour operators work. The organisations and
individuals in closer geographic proximity to tour operators were identified as having
better relationships; for example, the relationships between tour operators, park or
wildlife managers, and local businesses. This finding suggests that geographical
separation may be another part of the reason why there is currently limited engagement
by scientists with tour operators and their wildlife interests.
Additionally, tour operators highlighted the lack of partnership between scientists and
industry, with operators identifying poor to non-existent relationships (Table 5.14).
Traditionally, the ties between industry and public research institutions in Australia
have been weak due to insufficient funding and weak political commitment
(Higginbottom et al., 2001). Previous government reviews of Australian research
arrangements have resulted in the establishment of new research centres (e.g. the
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Cooperative Research Centre for Sustainable Tourism) in a variety of areas to
encourage better working relationships with industry. There have been approximately
65 multi-partner and multi-site research centres, with each involving at least one
university together with industrial partners. The Australian Federal Government
annually commits approximately $150 million to this program (Harman, 1999; Slatyer,
1994). These centres aim to bring researchers together with industry to diffuse
knowledge between the two (Turpin, 1997).
Approximately one-third of tour operators considered wildlife managers to be involved
in research with scientists. The main assistance they provided to scientists was the
provision of information through the collection of data. Comments about the role of
managers included ‘observations and recordings of wildlife’ and ‘supply information’.
As wildlife managers were involved in the day-to-day management and conservation
of wildlife, they often had an in-depth understanding of how the ecosystem was
working. Moscardo et al. (2001) identified that tension often existed between tour
operators and wildlife managers. Operators sought out greater access to wildlife, while
managers sought to restrict access and increase distance between visitors and wildlife.
In this study, though, tour operators identified a good working relationship with
wildlife managers. In part, this could be explained due to their frequent interactions
and close proximity.
Although the role of science and scientists was seen to be limited, half of the tour
operators responded that the wildlife they viewed was monitored. They identified that
managers, scientists and operators were involved in monitoring, predominantly
through animal surveys. Environmental monitoring is the process of repetitive
observation of elements or indicators of the environment according to a pre-arranged
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schedule (Selman, 1992). This is a useful tool to determine the relationship between
short- and long-term impacts as well as to determine their biological importance (Roe
et al., 1997). It is considered a necessity to ensure the sustainability of wildlife
tourism. At the same time, though, it has been seen as a neglected element of natural
area management (Newsome et al., 2002).
Tour operators identified wildlife managers as undertaking the majority (70%) of
monitoring. Interestingly, however, slightly more tour operators identified themselves
as doing the monitoring, compared to scientists: 37% versus 33% (Table 5.11).
Monitoring was clearly not the sole preserve of scientists. It can be undertaken by
government conservation departments (managers), by tourism operators and their staff,
or by consultants or scientists (Green and Higginbottom, 2001). In recent years,
guidelines have been published that encourage tour operators to monitor the wildlife
they view (Higginbottom, 2004). Little has been reported on the monitoring designs
tour operators are using. This raises concerns about the objectiveness of the monitoring
as tour operators are also involved with potentially causing impacts.
Tour operators attribute the minimal research and monitoring detected in this study to
a lack of financial support. Funding for scientific research is vital and has become
more competitive in recent years (Turpin, 1997). Coinciding with this is a decrease in
choice over the type of research being conducted (Rodger and Moore, 2004). This has
resulted in scientists being silenced regarding their opinions of needed research for fear
of losing their research funds (Recher, 1992). In Western Australia, the research
priorities (including funding) of the Government land agency (the Department of
Conservation and Land Management, CALM) are largely decided upon by managers’
needs. A purchaser–provider model has been introduced, where the managers are
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‘purchasers’ who decide what information they need and ‘buy’ the science and
research from the ‘providers’, CALM Science. This model is reliant on managers,
often with limited scientific background, deciding where funding for research will go
(Rodger and Moore, 2004).
Despite the potential for negative impacts from wildlife tourism, it is far preferable to
land clearing, hunting and other unsustainable activities (Sekercioglu, 2002). Tour
operators responded that research into burning, land clearing and feral animals were of
as high a concern as impacts from tourism. In Australia the impacts of tourism,
including wildlife tourism, are often seen as minimal compared to other industry
sectors such as forestry, farming, mining or commercial fisheries (Buckley, 2000). The
primary cause of loss of biodiversity is the destruction of habitat due to the expansion
of human populations and activities (Braithwaite, 2001).
It has been estimated that 66% of Australian forests have been cleared since the 1840s
(Higginbottom et al., 2001). Furthermore, issues such as fire are also of concern in
places like Kakadu National Park, in the Northern Territory, where there is unease over
what is perceived as unnecessarily frequent and extensive burning (Andersen and
McKaige, 1998). The introduction of feral animals has also had a detrimental effect on
Australia’s native species. The cane toad, rabbit, fox and cat have had devastating
effects on native species as well as habitat modification (Higginbottom et al., 2001).
Consequently, research into the impacts of wildlife tourism — which can actually have
a positive contribution to the conservation of wildlife (Roe et al., 1997; Birtles et al.,
2001; Higginbottom et al., 2001; Higginbottom and Buckley, 2003) — does not rate as
urgent and imperative for many scientists and managers.
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5.7 Summary and Conclusions
Part I of this study has explored the interface between tour operators, tourists and
wildlife, with a focus on establishing the current role of science and monitoring in the
wildlife tourism industry in Australia. The information provided by wildlife tour
operators provided insight into the limited role of science as well as providing
signposts for how this growing industry can be maintained for sustainable progression.
Besides capturing the nature of the wildlife tourism industry in Australia, the findings
indicated strong similarities between wildlife tourism and ecotourism. Given the many
similarities, the approaches to sustainability taken in the ecotourism industry should be
equally applicable to wildlife tourism. For example, the ecotourism industry’s
emphasis on education and interpretation could benefit the wildlife tourism industry,
particularly where interactions between tourists and wildlife have the potential to
damage one or both parties. Even though similarities between the industries exist, the
traits of one should not always be assumed to cross-over to the other. Wildlife tourism
should be viewed separately from eco- and nature based tourism as wildlife tourism is
defined solely by the recreational activity of the tourist (Honey, 1999).
Almost three-quarters of the tours were operating on government-managed land,
predominantly protected lands and water. These areas are managed with the dual
mandate of protecting the environment and meeting recreational needs in so far as they
are compatible with environmental values in place (Worboys et al., 2001).
Furthermore, both these industries also rely on a number of facets of the natural
environment: scenery, remoteness, activities and wildlife, As such, marketing and previsit expectations can be managed to reduce the emphasis on sighting particular
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wildlife species, thus managing visitors’ expectations and potentially enhancing their
overall experience.
Ecotourism and wildlife tourism, although somewhat similar, do differ, particularly in
their attention to research. In the past, the ecotourism industry has benefited from
extensive research into environmental impacts, beginning with work in wilderness
areas in North America in the 1980s (Hendee, 1990). Presently, such an emphasis on
scientific impact research is missing from wildlife tourism (Roe et al., 1997; Green
and Higginbottom, 2001; Higginbottom et al., 2001; Rodger and Moore, 2004; Rodger
and Calver, 2005). There is now a need to focus wildlife research on impacts and to
develop guidelines for their management for a sustainable future (Reynolds and
Braithwaite, 2001; Newsome et al., 2005).
Close interactions — such as feeding, swimming and touching — between tourists and
wildlife were identified by 7-8% of tour operators (Table 5.3); and, for these activities,
interactions were identified as high. Tourists are demanding ever closer interactions
with wildlife in their natural settings (Gauthier, 1993; Moscardo et al., 2001;
Braithwaite and Reynolds, 2002). Tour operators also reported high levels of
interaction when tourists were in close proximity with the wildlife. Measures such as
education and regulation alone may not be effective in reducing this high level of
interaction as the close contact is often integral to the experience and operation of this
sector of the industry. As such, strategic monitoring and mechanisms for adaptive
management are essential to identify and manage impacts on the wildlife of interest if
they occur.
Understanding interactions between tourists and wildlife continues to be confounded
by a lack of clarity regarding the definition of interaction and how it differs between
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sectors within the wildlife tourism industry. If interactions are to be maintained
sustainably, there is an urgent need to fully describe and classify interactions.
Following this, the development of protocols for interaction with different types of
animals and even individual species is needed. Understanding what constitutes an
interaction with wildlife, what is an observation and the overall effect these have will
help to decide where the researchers and management need to focus their attention
(Bentrupperbaumer, 2005). Different knowledge and management is needed for
interactions with wildlife compared to observation.
Although many tour operators currently undertake measures to protect wildlife, there
are limited regulations in place. Wildlife tourism is seen as a way of increasing the
public’s awareness and appreciation of wildlife and their environment. Yet, education
and interpretation are reliant on scientists communicating their knowledge in a format
that is easily accessible to tour operators. For tourists visiting marine parks, it is often
the tour operator, not the management agency, who regulates the level of interaction
between tourists, wildlife and the environment (Hockings, 1994). For terrestrial parks,
management agencies are able to have more contact with tourists and provide
information through signage and displays. However, in many cases, it is up to the tour
operator to take the necessary measures to protect the wildlife from potential impacts.
To ensure a sustainable industry, tour operators and tourists need to behave in an
acceptable way to wildlife, not the other way round (Shackley, 1996).
If science is central to ecologically sustainable tourism activities (Gilbert and Dodds,
1992) then the engagement of scientists in wildlife tourism needs to improve. The
building of relationships between tour operators and individual scientists with known
wildlife or tourism expertise offers one possibility. Furthermore, as seen in this study,
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often when scientists were involved, the relationship had been initiated by the operator.
The Australian Government’s Cooperative Research Centre scheme provides another
possibility; however, this could be difficult to achieve for small operators. In Australia,
a significant part of the problem is the remoteness of scientists from tour activities and
destinations. Many scientists are based in major cities, while wildlife tourism activities
take place in a variety of regional and often remote locations.
Although the role of science and scientists was limited, monitoring was being
undertaken by half of the tour operators. However, this raises concerns about the
objectivity of the results. Monitoring is an essential tool that is necessary for adaptive
management. The ability to adapt is central to sustainability (Newsome et al., 2005);
however, to achieve this, a good monitoring design is essential. Presently, there is
limited knowledge on the existing monitoring undertaken by tour operators. Guidance
needs to be provided by protected area managers or scientists. Given that many
operators already feel they are involved in monitoring, the common hurdle of lack of
interest does not need to be overcome before activities begin.
In conclusion, this study has provided insights into features of the wildlife tourism
industry in Australia today. This is an industry characterised by diversity in
destinations, activities and expectations. Furthermore, the levels of engagement by
scientists with tour operators appeared to be low, raising concerns about the industry’s
sustainability, as science is regarded as an essential component of sustainability. The
following chapter explores the current scientific paradigms in wildlife tourism science
and identifies barriers hindering scientists from engaging in this science.
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PART IV: THE NATURAL SCIENCES &
WILDILFE TOURISM
Chapter 6

What are the Barriers?
Science does not provide the solutions, but it can help understand the
consequences of different choices (Lubchenco, 1998 p. 495).
The previous chapter examined tour operators’ perspectives of the interface between
their industry (wildlife) and science. This chapter explores the perceptions of wildlife
managers and scientists on the use or adoption of science in the management of
human-wildlife interactions in Australia. Scientists’ scientific paradigms are examined
and barriers hindering their engagement in wildlife tourism research are identified
(Figure 6.1).
Chapter 1: Introduction
Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor-network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network

6.1:

Introduction

6.2:

Strategies of inquiry

6.3:

Analysing the text

6.4:

Science and wildlife
tourism

6.5:

Barriers hindering
scientists

6.6:

Science and management

6.7:

Conclusion

Chapter 9: Conclusion and implications

Fig ur e 6 .1 : An o u tlin e of thesis and structure of Chapter 6
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This chapter commences with background information before describing the methods
used including selection of interviewees. This is followed by a discussion on how the
texts were analysed and the robustness of this research. After this the results and
discussion are reported followed by the conclusion.

6.1

Introduction

Science is a multi-faceted term that has been defined in a variety of ways. It is
constantly evolving. The traditional view of science is as objective, value-free with the
aim to establish facts. Yet in practise science is steeped with values and scientists often
disagree about its interpretation (Merton, 1973; Chalmers, 2000; Rodger & Calver,
2005; Wallington & Moore, 2005). Scientists approach their work and research guided
by their epistemological and normative beliefs. This chapter identified scientists’ and
managers’ perceptions of science and highlighted the barriers hindering scientists from
engaging in wildlife tourism science.
This chapter addresses research questions 2 and 3 of this study (Table 2.2) and their
associated objectives:


How do managers’ and scientists’ define science?
-

•

Use managers’ and scientists’ perspectives to define science

What are the barriers hindering scientists from engaging in wildlife tourism
research:
-

Describe the dominant scientific paradigms in the natural sciences
potentially associated with wildlife/natural areas in Australia and their
influences on research and its transfer to management

-

Describe the barriers preventing science from influencing management
activities undertaken by tourism operators
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6.2

Strategies of Inquiry

Sociological research is not an objective process but rather a social act (Mulkay, 1991).
It does not follow the traditional positivistic process of gathering empirical data which
is independent of the investigator. For social research the theory, method and
collection of data are all intertwined with the investigator and should not be considered
independent acts.
6.2.1 Interviews
As this part of the research was to identify the current use of science in management of
wildlife tourism personal interviews with scientists and managers from government
and non-government organisations were undertaken. Interviewees were chosen for
their past or present experience and knowledge of wildlife and/or wildlife tourism. An
interview is considered to be an alternative method of collecting survey data (Babbie,
1999). To gain an in depth understanding of the wildlife tourism research interviews
were conducted with scientists and managers from Tasmania, Western Australia and
the Northern Territory.
Division between scientists and managers was determined by their current
employment. Scientists were categorised on the basis of whether they were currently or
previously employed to conduct science. Managers were those involved in managing
wildlife or the education and communication side of management. For example, at the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) a
communication officer was interviewed and this person was classified as a manager.
All of the interviewed scientists bar two were from an ecological/biological
background. Many of the scientists interviewed did not associate themselves with
wildlife tourism. Instead they described their primary focus as conservation. This
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became clear in the interviews when scientists where asked about their current
involvement in wildlife tourism. Many responded that they have no involvement,
instead their field of expertise or study was conservation issues. For example one
scientist commented “I haven’t been directly involved in wildlife tourism per se, it is
not my field. My field is threatened species conservation”.
Purposefully selected informants were chosen as they best answer the research
question in qualitative research. There was no need to randomly select participants
(Creswell, 1994). This is because qualitative research aims to gain a deep
understanding of a particular phenomenon experienced by a carefully selected group of
people (Maykut and Morehouse 1994). A snowball sampling strategy was used to
identify interviewees (Babbie, 1975). A list of potential interviewees was established
through discussions with supervisors, the Department of Conservation and Land
Management (CALM) and the wildlife tour operators’ questionnaire (Part I). During
initial contact interviewees they were asked to recommend any other potential
interviewees.
Interviewees were initially contacted by telephone or email and an appointment for the
interview was made. In most circumstances the interview questions were emailed prior
to the interview. Douglas (1985) believed the atmosphere and timing of the interview
could influence and affect the interviewee’s candour. Consequently interviews were
conducted at a time and place that was convenient for them. Interview sites ranged
from Hobart, Tasmania through to Darwin and Alice Springs, Northern Territory, and
in Perth, Western Australia. Due to the impossibility of arranging a meeting with some
persons six telephone interviews were also conducted. With the exception of the staff
of one national park the majority of managers/scientists approached were open and
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agreeable to being interviewed. When first approached the staff at Kakadu National
Park were hesitant about their involvement in this research before agreeing to be
interviewed. However upon the arrival of the researcher at Kakadu National Park at the
agreed time for the interviews consent was withdrawn.
After gaining approval interviews were audio-taped. Interviews conducted lasted from
15 minutes through to 1.5 hours. All interviews, where possible, were tape recorded
and transcribed at a later date as this allowed for greater interaction during the
interview. Four interviews were not recorded due to environmental constraints such as
wind or technical failure. In these circumstances detailed notes were taken throughout
the interview. At the end of each interview the interviewee was once again asked if
they knew of anyone else who would be appropriate to interview for this research. On
completion of the interviews a summary, along with personal reflections of the
interviews, was undertaken by the researcher which were later transcribed.
Interviews were conducted over two different time periods. The first interviews took
place between October and December 2002 while the second set took place from
September 2004 through to February 2005. A total of 29 people were interviewed. The
raw data collected from a previous honours study undertaken in 2001 by this
researcher (Rodger, 2001) were also used in the analysis. The questions asked were
similar therefore these earlier data were used to avoid reinterviewing the same
scientists and managers. These earlier data were obtained from 20 interviews
conducted with managers and scientists involved in wildlife tourism in WA. To ensure
consistency between the interviews, probes were used in the second set of interviews.
Probes are a way of getting additional information (Fraknfort-Nachmias and
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Nachmias, 1992). This resulted in a total 49 interviews being used for this study (Table
6.1).
Ta bl e 6 .1: In te rv ie w p articip ants

Organisation

Scientists

Managers

Total

Australian Antarctic Division (AAD)

2

Australian Wildlife Conservancy

1

2

3

Department of Conservation and Land
Management (CALM)

7

7

14

Charles Darwin University

3

CSIRO

2

3
1

1

3

6

Department of Primary Industries,
Water and Environment (DPIWE)
(including Nature Conservation and
Parks and Wildlife Services Tasmania)

3

Edith Cowan University

1

1

Murdoch University

3

3

Department of Infrastructure, Planning
and Environment (including NT Parks
and Wildlife Commission and Parks
and Wildlife Services)

4

5

9

Parks Australia North

1

2

3

Private Consultants

4

Total

29

4
20

49

The majority of scientists and managers interviewed were from government
organisations (Table 6.1). The government organisations housing both managers and
scientists predominantly hold responsibility for the conservation and management of
our natural environment including wildlife. These organisations all have a budget
allocated to science (see Appendix B). Interestingly, the Australian Wildlife
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Conservancy (a non-government organisation) in 2004 allocated 90% of their overall
expenditure to conservation programs (Australian Wildlife Conservancy, 2006).
A focused interview technique was used as this allowed interviewees the opportunity
to expand on their responses based on their personal experiences while still ensuring
structure to the interview (Frankfort-Nachmias and Nachmias, 1996). During the
interview all participants (managers and scientists) were encouraged to speak freely
about issues they thought important and relevant to the interview. As most
interviewees received the questions prior to the interview, with several preparing
answers, it allowed for a more relaxed atmosphere.
The interviews followed a fairly informal format with many questions being answered
prior to the question being formally asked. Respondents were given freedom in
responding to questions. The interviewer participated actively throughout the
interviews and often provided clarification. All interviewees appeared relaxed and
before commencement of the interview a consent form was signed. For telephone
interviews a consent form was faxed through prior to the interview. Participants were
also informed that they could withdraw from the study at any time.
In total 29 scientists and 20 managers across three states/territories were interviewed.
As the interviews were recorded and transcribed detailed data were collected providing
good detail (Becker, 1970; Maxwell, 2005) of managers and scientists perceptions on
science and wildlife tourism. Generalisation of results is probable as it is unlikely
scientists from the other states or territories would respond differently to the questions.
The decision to stop interviewing was based on theoretical saturation being reached,
meaning no new information was appearing from the interviews (Strauss and Corbin,
1990; Maxwell, 2005).
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Two sets of questions (see Appendix C and D) guided these interviews. One set of
questions was used for managers of wildlife attractions (Appendix C) while the other
set was for scientists (Appendix D) involved in wildlife tourism research. Both
addressed the research questions and objectives to investigate any barriers that may
hinder scientists from conducting wildlife tourism research. On completion of the
interview questions a pre-test was conducted (Yin, 1989) to test the structure of the
interview and ensure the final questions flowed smoothly. Two individuals with no
involvement in wildlife tourism were asked both sets of questions as well as two
academics from Murdoch University. The questions worked well and no major
changes were needed.
Managers Interview Questions
Interviews with the managers began with general questions about the wildlife
attraction they managed. They were asked about the type of wildlife which tourism
focuses on, the level of interaction with tourists and whether there have been any
noticeable impacts on the wildlife from tourism. If impacts from tourism were present
they were then asked how these impacts were managed.
The second section of the interview was the core of the interview and related primarily
to scientific research and wildlife tourism. Managers were asked whether scientific
research is being undertaken in wildlife tourism and if it is not, why not. Through the
interviews managers’ perceptions on scientists involvement in science and how they
would involve them in future research were probed. Managers were then asked about
the level of communication between scientists and themselves before being asked
about scientific monitoring. The final section of the interviews contained questions that
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obtained personal background information from the interviewees including how they
came to be in their current position and previous areas of work.
Scientists Interview Questions
These questions had similarities and differences to the managers’ questions. Additional
questions associated with science and the institutions where they work were included
because of the recognition of extensive debates about their possible influence on the
nature and practise of science (Lubchenco, 1998; Patterson and Williams, 1998). The
interviews began by asking scientists about their association with their current
organisation. Background information on how long they had been at their current
employment, as well as questions relating to funding within their organisations and
research priorities were asked.
The second section of the interviews related to their views on science. All were asked
about their understanding of science and to describe the essential characteristics of
science. Following on from this they were asked whether their view on science have
changed along with questions about the professional rewards of science. The last
question in this section asked scientists to explain how they feel scientific knowledge
advances?.
The final section of the interview related directly to wildlife tourism science. They
were asked about their involvement with wildlife tourism as well as how they came to
be involved in this area of research. They were then asked whether they perceive there
to be any barriers that hinder them from conducting wildlife tourism research.
Scientists were then asked whether their research was being used to manage impacts of
tourism on wildlife. The final question for scientists asked them what they believe the
future holds for wildlife tourism.
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6.2.2 Documentation
Documentation provided baseline information on how the different states and
territories wildlife attractions were managed and promoted. These were varied and
included scientific articles, management plans, annual reports, newspaper articles,
marketing material, tour operators’ guidebooks, visitor handouts and email
correspondence.

6.3

Analysing the Text

The key analysis method used for this research was discourse analysis to build theory.
This method, because it is exploratory, allowed for links between science and wildlife
tourism to be developed and examined. Discourse analysis allows the researcher to
closely examine the language in use to look for patterns. It allows for the exploration
and interpretation of the data (Wetherell et al., 2001). This method allowed access to
the ontological and epistemological assumptions behind comments made by scientists
and managers by allowing the researcher to reveal any hidden motivations or meaning
behind their text (University of Texas, 2005).
The data were analysed using QSR N6 (NVivo) software. This software was used as a
means of storing, retrieving, categorising and coding large amounts of text. NVivo was
developed particularly for qualitative research to provide the basis for the storing,
categorisation, and manipulation of data (Gibbs, 2002). Analysis of the emerging
concepts was done through coding and re-coding of the data with the help of NVivo by
the author. Codes are tools which label, separate, compile and organise the data
(Strauss and Corbin, 1990; Miles and Huberman, 1994). In qualitative research codes
are not pre-determined prior to analysis, instead they emerge from the data (Storer,
1973; Strauss and Corbin, 1990). The code adds information to the interview text
through a process of interpretation that simultaneously allows the text to be broken
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down into meaningful segments (MacQueen et al., 1998). The software allowed for the
data to be arranged into emerging concepts from the questions as well as the interview
responses.
Data were initially coded according to the questions asked, the participants’ location
and their classification as either scientist or manager. These codes were attached to
parts of the text to categorise and sort the data. Initial codes were more descriptive
highlighting common themes and unifying ideas that emerged from the interviews.
These codes were particularly helpful in gaining background information. For example
one code used for scientists’ interviews described scientists’ viewpoints on the future
of wildlife tourism while another for the managers’ interviews explained where
managers get their information from to manage the wildlife.
Through the coding and re-coding of the data, unifying themes start to emerge
(Charmaz, 1983). A second set of codes were used to investigate these. These codes
were selective and attempted to emphasise the emerging relationships further, while
beginning to describe any underlying issues (Strauss and Corbin, 1990). For example,
a number of codes were used to describe emerging themes on the barriers hindering
scientists from engaging in wildlife tourism science. Codes included ‘funding’,
‘occupation’, ‘methods’, ‘science and objectivity’ and ‘political’.
Pattern coding was then used to investigate these themes. This is the final step in
analysis and derives meaning from emerging themes. To classify or code what is in the
text is not enough, the patterns or the plausible whys need to be explored. Pattern
coding is a way of grouping emergent themes into more meaningful units of analysis.
On completion of coding the themes which had emerged were then grouped (Miles and
Huberman, 1994). For example, the themes relating to barriers hindering scientists
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from engaging in wildlife tourism were grouped and developed, further forming the
basic structure of this chapter and included perceptions of power as a barrier, is
wildlife tourism science a ‘real’ science?, and transdisciplinary research.
Miles and Huberman (1994) commented how it is sometimes difficult to follow how a
researcher goes from thousands of field notes to the final conclusions in which a few
vivid quotes are dispersed. This is achieved by conducting analysis as soon as the first
segment of data is collected and by the identification of themes, concepts and
relationships that emerge being continuously compared to the existing literature
(Eisenhardt, 1989). Coding allowed for new themes to be built and the opportunity to
expand on existing ones. Themes that emerged from the data identified with the
sociology of science literature, thus providing a structure for analysing and reporting
of data. Each of these themes is fully described using the results of coding. supported
by textual quotes from the interviews. These quotes were chosen to represent the main
themes that emerged through analysis.
Steps were taken to ensure the robustness and reliability of this research. To ensure the
researcher was able to assess the most important relationships (Eisenhardt, 1989) and
to avoid investigator bias (Yin, 1989) certain precautions were taken, as detailed
below. After completion of coding by the researcher several of the interviews were
given to work colleagues for them to code. Multiple coders are a way of assessing the
robustness and reliability of the coded data through agreement of codes (MacQueen et
al., 1998). The codes were then compared, defined and agreed upon. The researcher
then re-coded two interviews of which the results were examined by fellow coders for
consistency. These were found to be consistent and the researcher then re-coded all the
interviews.
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For this research data were collected and then compared to the literature ensuring data
collection and data analysis occurred simultaneously. The resultant theory is
empirically valid because of the close link between the theory building process and the
evidence (Eisenhardt, 1989). The constant reference to the study questions and analysis
being undertaken simultaneously with data collection ensured that the bias was
minimised.

6.4

Science and Wildlife Tourism

In this section the results and discussion are integrated. Managers and scientists
perceptions of barriers hindering the involvement of science in the management of
wildlife tourism are identified and discussed. The majority of interviewees seemed to
answer the questions openly with few constraints. At the beginning of the interviews a
few of the interviewees appeared apprehensive in their responses to particular
questions. However, this uneasiness tended to disappear as the interviews progressed.
Interviewees were asked a variety of questions about wildlife tourism and science
including one on their views on their definition of, or the essential characteristics of
science. It was these questions which caused many interviewees to stop and ponder
with comments such as “I saw that question. No idea what science is.…” another
“Yes, I read that question. I say I’m a scientist then what is a scientist?” while a third
asked “Do I have to answer that question?”. Several respondents tried to avoid
answering the question, told jokes about science, or skirted around the issue before
answering.
To begin, this section sets the scene exploring, using the interviewees’ responses, why
there is a need for science and monitoring before examining the diverse range of
definitions of wildlife tourism science given by managers and scientists. Following on
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from this, the barriers which hinder scientists from engaging in research, prevent
science from influencing management and restrict communication between managers
and scientists are identified and explored. The results and discussion do not cover the
responses to all the interview questions, only a sub-set. This is because the focus of the
analysis remains on addressing the research questions and objectives.
In the past, wildlife tourism has been incorporated under nature based tourism or
ecotourism. However more and more people are travelling to places solely for the
wildlife tourism experience these days. A good example of this is the whale shark
tourism industry which in recent years has increased in popularity: “I mean the main
industry that I’m involved in now is the whale shark industry which is basically
wildlife tourism and people will travel across the world to do nothing but that.”
(Manager).
Public awareness of Australia’s unique and diverse range of wildlife has increased. In
Australia there are a wide range of species which are now being highlighted for
wildlife tourism. However, for many years it has been reported that there has been
little research into the impacts of this tourism on wildlife (See Green and
Higginbottom, 2001; Braithwaite and Reynolds, 2002; Higginbottom, 2004; Rodger
and Moore, 2004; Newsome et al., 2005; Rodger and Calver, 2005). So why is there a
need for science and monitoring in the management of wildlife tourism? Managers and
scientists identified the following reasons:
1.

Only through science and monitoring can wildlife responses to human
interactions can be established:
So there is a large gap in the science … we don’t know what effect on
the individual animal exactly the interaction is going to have.
(Manager)

K.J. Rodger

Science and Wildlife Tourism

141

We’re strong on translocation and fox and cat control and feeding
regimes and vegetation monitoring … but there is very little that has
been done on behavioural studies and the impact of people and so on
except the Monkey Mia [dolphin-tourist] study. (Scientist)
2.

Monitoring allows for long term and short term changes to be identified:
We also have a monitoring program for woylies and possums [native
animals] out at Dryandra which happens once a year so that sort of
gives us a bit of a base line indication as to how they are going and
any effects of not only tourists out there but also drought or disease or
anything really that may affect the population. (Manager)
Well what we have found is that there’s been a steady decline in the
size of whale sharks. So that begs another question: why? I have got a
theory why, but it needs science to get into it. (Manager)

3.

Science and monitoring contribute to management of the industry:
Certainly … we support wildlife tourism research, I guess actively
support it because it’s very useful to us because we obviously need the
outcomes of that research to manage it properly. (Scientist)
Now people say ‘how do you know if it is right or wrong?’. Well it is
a matter of steps in place to minimise impacts but maximize contact.
We honestly don’t know in a lot of cases whether the consequences of
the condition we put in place but until we know conclusively then
they are in place. The only way to get conclusive facts is from
science. (Manager)

Science and monitoring can identify and highlight specific impacts upon the wildlife
and their environment, a vital process as many reactions are species and site specific.
Furthermore science and monitoring have the potential to build positive relationships
between government agencies, research bodies, operators and other stakeholders
(Richards, 1983; Committee for the National Institute for the Environment, 1994) all of
whom share a common goal of a achieving a sustainable wildlife tourism industry.
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6.4.1 What is Science?
Science is like a jellyfish when you try to pick it up you don’t know
what you’ve got. You try to pick up one bit and another bit is slipping
over the side. (Scientist)
There is no clear consensus as to what is science even amongst scientists themselves
(Wynne, 1991). Over the years science has been discussed and defined in a variety of
ways and from a variety of differing philosophical viewpoints. The results from the
interviews show this research to be no different. For one scientist science is the new
religion, or an alternative to religion:
I think science is probably a substitute for religion in a lot of ways.
People used to use religion as a way of explaining how the world
worked and what they saw and what they experienced. I think science
is probably the new religion in that for many of us and I guess myself
included it’s a more palatable bunch of theories to explain how the
world works than the religious bunch of theories. (Manager)
A diverse range of viewpoints of science from managers and scientists were found.
Generally interviewees tended to focus on the characteristics of science in their
responses rather than actually defining science. These included science as a method, a
tool for conservation, as knowledge, and as being reactive. This is similar to Rodger
and Moore (2004) who found science could be categorised as method and knowledge.
For many of the scientists interviewed the essence of science is its method, it is a
process for acquiring knowledge. One scientist remarked: “The scientific method.
Methodology.”. Although there has been criticism of positivism (which heavily relies
on the scientific method) most scientific disciplines including ecology and biology are
based on this ontology (Chalmers, 2000; Neuman, 2000). Therefore it is not surprising
that many of the scientists interviewed still view science this way. The following
interview excerpts reflect this view:
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I was brought up in the good old days when science was described in
the terms of experimental things and the scientific method and all that
by setting out hypotheses producing the ways to check your
hypotheses disproving if you can’t prove things. (Scientist)
Science is the process of testing hypothesises by some rigorous and
repeatable method. (Scientist)
Science gives us a set of methodologies that enables us to do that
quantification and cataloguing. (Scientist)
The scientific method involves empirical testing with controlled observations or
experiments resulting in hypotheses which are then tested further and found to be valid
or invalid resulting in reliable theories (Bauer, 1992). The scientific method is
accepted as the norm for scientific practice (Merton, 1973).
Science was also identified by several scientists as a tool to achieve knowledge for
conservation purposes and also as a political aide. Conservation of wildlife and their
environment has become a prime focus for these scientists. To achieve conservation
scientists felt the practice of science was an invaluable tool. Managers also felt science
could be defined as a political tool that could be used to justify decisions. For example:
Science has a means to achieve outcome, conservation outcomes. For
example with my sea lions data, I tried to gather data to help in their
conservation. (Scientist)
Science is a vehicle to drive, facilitate conservation. It is a tool.
(Scientist)
I mean my science is my tool, you can’t manage without good science
and so it’s a tool. (Scientist)
Unfortunately in our case, science is quite often used as a political tool
to justify a decision rightly or wrongly. (Manager)
Managers of wildlife attractions identified science as knowledge. Interestingly of those
scientists who also discussed science as knowledge for them a further distinction was
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needed. For them science was knowledge which involves its objectivity. Science
produces objective knowledge. For many years scientific knowledge has been
described as reliable knowledge as it has been proven objectively (Longino, 1996;
Wallington & Moore, 2005). Managers did not have the same focus on objectivity as
scientists, for them there was no need to discuss how the knowledge had been
obtained, as long as it was scientific. For example:
It has got to be objective. What is bad science? Bad science is
observations taken sloppily, conclusions being jumped to without
thorough reference back to the scientific principle of observation and
deductive logic and induction and experimentation so it’s careful
adherence to logic. (Scientist)
I would define science as obtaining knowledge to provide answers to
questions that you’ve got. (Manager)
Managers also referred to science as being reactive. To them this was an important
characteristic of science. It is seen as a necessity for providing knowledge for
management purposes however many felt that it comes about after a problem has been
identified. For managers although they see the need for science, some felt science takes
too long or in some cases raised more questions than it answered. Comments included:
So normally it tends to be fairly reactive type management. You start
to realize that there is a potential for a problem and so you then try to
give a management decision to overcome that problem and in doing
that you then think ‘oh I need to have some scientific basis for
justification as to why what I’m suggesting is the best way to go about
it’. That’s where you go ‘I wish I’d been doing this for the past 50
years, it’s too late now so I’ll just get it done or get a PhD student
come and do a study on it’ and that’s the way it works. (Manager)
The only way to get conclusive facts is from science. The trouble with
science is that by the time you find out it is too late. There is
numerous examples of that. (Manager)
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These differing characteristics of science from managers and scientists helps identify
(1) barriers which hinder scientists from engaging in wildlife tourism science and (2)
barriers preventing science from influencing management activities.

6.5

Barriers Hindering Scientists

The above section examined the differing definitions of wildlife tourism science given
by managers and scientists. This section identifies the main barriers hindering
scientists from engaging in wildlife tourism and barriers which have prevented science
from influencing management activities.
6.5.1 Perceptions of Power
For many of those interviewed the question was easy, requiring a simple answer.
Funding or a lack of funding is the reason – there is no funding for research therefore
scientists can not engage in wildlife tourism research. However when analysing the
data further it became apparent that funding was a symptom rather than a cause.
Instead barriers hindering scientists from engaging in wildlife tourism research
emerging from the data could be categorised as perceptions of power, disengaged and
objective science, current culture and societal values, as well as scientists normative
beliefs and methodology (Figure 6.2).
Although data from this research is classified into these categories it should be noted
that neither the data nor the categories are discrete. All these categories are interrelated
and reliant on each other.
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Fig ur e 6 .2 : In t er rel ated b ar riers h ind e ring s cien tists f ro m en g ag in g in
wild lif e to u ris m s cien ce

Power and its influence on science is not a new concept. Modern science has evolved
in a society which is effectively been dominated by particular social groups holding
power (Ziman, 2000). In the scientific community there is the power of the directors of
laboratories, administrators of funds, government agencies and heads of departments
who are all influential in what sciences should get funded. Power or, in this study, a
feeling of powerlessness was a barrier hindering the engagement of scientists in
wildlife tourism science.
Two factors contribute. The first is from scientists being disengaged and objective
while the second is a change in current culture and societal values (Figure 6.3). These
two together have contributed to scientists feeling a sense of powerlessness.
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It has often been said that natural scientists are too removed and disengaged from the
real world and that they have not involved themselves in the political process and also
ordinary society (Recher, 1998). The reason for their disengagement is because when
they have joined the political process their objectivity becomes questioned and their
credibility lost (Recher, 1998; Pouyat, 1999). For centuries the scientific community
has encouraged scientists to be disengaged and objective, to remain separate from
politics and society. Yet interestingly from the interviews, tensions between being
disengaged and objective like scientists ‘should be’ versus having no power and being
irrelevant emerged.
It appears where scientists have remained disengaged and objective it has resulted in
them having less influence or power over research funding, including its allocation and
even which areas need to be researched:
I don’t think that scientists are good enough communicators and are
not very politically wise so they don’t get in there and fight for the
need to do the science and because they’ve painted themselves out of
the picture by getting off and doing their own research and looking at
the number of hair follicles on the bum of a wombat, instead of being
in the mainstream of selling their services to people like me that have
a demand, saying ‘what science can I do for you this year’. Asking for
that information and getting in there and doing it and being involved
in the political fight and the budget money fight to be able to deliver
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those services. They have been on the sideline because they’ve been
happy to get off and do what they want. Now they are finding that as a
result of a new process they’re being marginalised they are not as
important as they perceive themselves to be because they haven’t set
themselves up for it. (Manager)
I think it’s a management issue and it’s really up to the scientists to
sell their services better and become more main-stream in what they
do and become relevant to management. (Manager)
Science is often thought of as having an aura of disengagement, independence and
objectivity. Furthermore, these ideas are often aggressively promoted and defended by
scientists themselves (Cortner, 2000). To be objective in the scientific community is a
sought after characteristic. If scientists are biased, irrational and emotional in their role
as a scientist then they may not be taken seriously (Mitroff, 1972).

Several of the

scientists interviewed commented on the importance of objectivity in science:
Science to me is all about understanding the processes objectively and
testing those processes in a systematic and scientific way. (Scientist)
Science is a way of operating that is relatively objective, the level that
we can produce is not regarded as subjective. (Scientist)
One outcome of scientists remaining disengaged and objective in their approach has
been them now having less influence in the allocation of funding for research:
The power in terms of achieving spending money where you want it to
spend, cause previously I only dare to say that money wasn’t spent in
the areas where there was a priority and even down to the district
manager level, personal preference had a lot to play in the way the
money was spent not necessarily the most efficient way of spending
money. (Manager)
I like the idea of science as being some sort of self-discipline which
requires you to act in a certain way, you can then talk about the stuff
in a coherent way and it’s a language but I don’t like the fact that
schools of thought in science dictates where the money goes and what
people do rather than some assessment of need and relevance. I find it
distressing when I see trends rolling out and you feel sometimes when
you apply for the money that you somehow have to connect yourself
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with that latest fad. If it’s competent and it’s got some value then it
should be enough without having to explain ourselves. (Scientist)
It’s all funding dependent so if something isn’t seen as important for
the department then it won’t get funded, it is very hard I mean we may
see a particular avenue for research as being really important for the
program but it may not get the funding. And year after year we’re
faced with budget cuts and sometimes I think research gets
overlooked, or the importance of research gets overlooked so there are
a lot of things we are trying to find out which don’t get discovered.
(Manager)
Funding in the scientific community is competitive and there is now a greater emphasis
on accountability (Turpin, 1997). Scientists feel a sense of powerlessness, they have
limited independence in the type of research they can conduct, as in many cases they
are reliant on others for their funding. They are therefore dependent on these people
seeing their work with the same importance that they do. As one manager commented:
So this now gives the Director of Parks and Services the power to
actually purchase services off science [CALM Science – the research
division within CALM] who are a provider …and we in effect choose
not to provide them [scientists] with any money if we choose.
(Manager)
One of the things we are trying to do and we have done in recent years
is try to get as much value out of our research for the dollar we spend as
we can. When I first came here we had a lot of researchers who used to
basically make their own projects up depending on what their interest
was. So what you had was a group of people, academic type people
basically pursuing their own topics at government expense. What we
now have is a project management system that tries to align what
research we’re doing with the many corporate objectives. (Manager)
This change in circumstances has resulted in several scientists seeing themselves as the
‘victim’, they feel it is not their fault the research is not being done, that they are not to
blame:
Because science is being high jacked by interests, political interests or
private interests or whatever, serving a vested interest. It is difficult.
(Scientist)
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Some politicians and bureaucrats don’t want to know the facts - just
makes life more complicated. Some bureaucrats and politicians think
that science chews up lots of money without getting results. That is
the case sometimes, but it is not necessarily all of the time. Politicians
are interested in spending public money to buy votes, there is not a lot
of vote buying in supporting science. (Scientist)
We don’t know. Increasingly it is political priorities. So increasingly
we’re working on an issue that’s a hot topic politically and has no
relevance to biodiversity. (Scientist)
There’s a certain political attitude that they don’t want to know
problems. There’s always the attitude that you have got to get this
industry established whatever industry it is, yes there will be problems
but once it’s going we can fix it. (Scientist)
Corresponding with scientists remaining disengaged and objective has been a change in
current culture and societal values. Culture and societal values can influence many
different areas, including the scientific community. Science is socially constructed and
what passes as facts in science is dependent upon social construction (Cortner, 2000
and Mitroff, 1972). In today’s society the allocation of funding to areas of research is
very much influenced by societal values and current culture. This approach takes a
more constructivist style with the awareness of societal influences:
So, its constantly changing, it’s misunderstood and to quote Wynne
‘we misunderstand what those misunderstandings are’. We, as
scientists, we think that we follow particular methodologies but what
we’re really doing is follow societal momentum that give us particular
frameworks and thoughts. (Scientist)
The act of science or scientific research is not simply the result of the preferences and
negotiations that have taken place in society but rather reflect society itself (Harding
1994). Science and scientific research examine the areas that society deem as
important. Society can influence decision makers about where funding for research
needs to go:
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To get cash, it is basically which area has the best public support and
that is reality within which we work. (Scientist)
So if you’re not getting out there and communicating your research,
captive breeding, looking after land whatever the case may be if you
haven’t got the public on side you can forget about it. (Scientist)
Research in Australia today is more responsive to market demands than it was in the
past (Turpin, 1997). Today’s current culture tends to show a shift away from research.
In the past researchers could access funding simply by appealing to society’s faith in
science. However, this is not the case anymore. Because scientists have remained
disengaged and objective not just in their research but also from the rest of the
community it has resulted in them having less influence over society.
There has been a societal shift in views of science over the last 60-70 years. The
outcome of this shift has been society having an increased disillusionment with science
and science based decisions. A combination of events beginning with Hiroshima in
1945 (Hersey, 1989) followed by Rachel Carson’s book, Silent Spring (1962)
highlighted public awareness and concern about the harm caused to the environment
by industry driven science and technology. These events highlighted how the
environment was vulnerable to human intervention including science with the outcome
being the general public no longer having complete faith in science and research.
In 1983, Don Doig discussed how there was plentiful funding in the past for research,
scientists encountered minimal red tape and research departments were forever
expanding. However in recent years there has been expanding involvement of federal
government in funding of research bringing with it increasing bureaucratization and
politicization (Doig, 1983). Scientists need to realise that their technical expertise is no
longer an important basis for influencing the allocation of funds for science. Funding
for science has changed with there now being a major focus on market-based
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competitive processes (Tisdell, 1997). In today’s society, allocation of funding is no
longer up to the scientists but decisions are commonly made externally:
Yes that’s a major problem, an increasing problem why more of the
work we do here is funded externally where other people are driving
priorities. (Scientist)
So it’s never the package, it’s always, and that’s not just money, it’s
easy to say money, but it’s not. The money is there invested, so
essentially it’s - the barrier is society’s expectation that you should be
able to do almost what it wants. (Scientist)
The data shows that scientists feel an ‘anti-research culture’ has emerged. Many of the
scientists interviewed felt research was no longer being encouraged:
Funding is just going down the drain as well, partly driven by the fact
that we have people running the system who don’t think science is
important, they don’t think that doing research is important. Good
evidence of that is the Natural Heritage Trust. If you made an
application to the Natural Heritage Trust for a project and you
mentioned the words ‘science’ or ‘survey’ and that would have a 99%
chance of being rejected. When we learnt this everybody wrote their
applications to make sure they didn’t put words like that in and they
fiddled around for years about what they really wanted to do. That’s
because people … hate scientists. (Scientist)
We actually don’t have a research section. Research being a word, we
can’t get funding for research, so we call ourselves a management
section. Research is a dirty word in state government. (Scientist)
The trend that we have at the moment is where less and less money is
available for science. Australia spends less than half of the OECD
average on science and technology research and development, than the
rest of the OECD countries at the moment, and the trend is
downwards and it is the same in biodiversity as it is in any other field
of science at the moment. (Scientist)
Managers also face pressure when it comes to science. Even where they realise the
importance of science external pressure discourages its use:
I guess from time to time our science is always compromised by a
lack of time and we’re always making short cuts because we want an
answer now. The minister wants an answer now or the decision
making process requires an answer now so you always make those
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compromises and because of lack of dollars you’re always making
compromises. So you may not necessarily end up with the best answer
and you’re always making do with second best. (Manager)
Money is always stretched there’s always interference in the decision
making process in terms of do you really need science, can’t you
make a decision without science. There is always pressure coming
from those that hold the pennies to either try and make a decision
without it. That’s part of the problem we faced over the year you
know, we haven’t done the science and as a result we’ve made some
bad decisions. I’ve got to admit it we’ve made some really bad
decisions. (Manager)
Beckwith and Moore (2001) found ‘managerialism’, due to its short term political and
economic focus along with need for quantifiable performance indicators, does not aide
biodiversity conservation.
There is also more pressure on scientists to validate the need and importance of science.
Concern has been raised that science is not responding adequately to the many
challenges of our times (Gallopin et al., 2001). To receive funding for research the
scientific community these days needs to ensure they have societal support. If sciences
are seen as being incapable of solving problems they will lose public and political
support (Pouyat, 1999). The investment in science is predicated by the expectation of a
return of knowledge to society. Society has supported science in the past because it has
brought benefits and because of this, more now is expected of science (Lubchenco,
1998). Scientists feel the major outcome from these changes in current culture has led
to them needing to be able to prove their results are needed by industry and society.
They feel the respect for just being science is no longer, instead relevant outcomes to
practical problems are now needed:
The community sees science as a means of making money to support
industry. Its technology and there is a feeling in the community that
you shouldn’t be wasting tax payers money or doing certain scientific
things unless there is a clear outcome at the end of the day which is
going to enhance industry, enhance the economy. (Scientist)
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…at a level which the Australian Government is pushing. More and
more science is there to solve problems, to create new innovations and
to solve problems for industry and to develop new industry. To be
seen, if you like, as a handmaiden of fiscal policy rather than as part of
cultural and education policy. (Scientist)
Correspondingly when scientists and managers were asked how or why past scientific
research into wildlife tourism was undertaken, in several circumstances it was because
of societal pressure:
You had a lot of stakeholders saying we need science, do something
about it. So we progressed. The minister declaring it to be fauna that
then brought it under the umbrella of the legislation that then gave us
the tools and the tool box to start regulating behaviour on [whale]
sharks. (Manager)
I strongly suspect that one of the reasons was you couldn’t get away
without applying some science to it [Macquarie Island, sub-Antarctic
island] because there were so many people out there studying and
everyone has a little self-interest. Whereas most places no one is
interested. (Scientist)
Turtles are a good example [of wildlife tourism science] where due to
an obvious increase in people pressure coming to see turtles during
their nesting season it has become an attraction in its own right. We
now know that there is a requirement to implement some sort of
management strategies underway so that is the stuff we are working
on at the moment developing codes of conduct, interpretive facilities
and all those sorts of things to try and make sure it is managed before
it gets out of control. (Manager)
Past research into wildlife tourism was often conducted on ‘special’ areas or species
which appeal to society. Managers and scientists felt pressure was placed on funding
agencies to ensure research is undertaken:
There is a lot more of it [wildlife tourism science] being done in the
Antarctic because that’s high profile and they’ve got money.
(Scientist)
Selected places, it’s the places with the money, world heritage areas.
A classic example is … he’s the world heritage zoologist and he could
probably reel off 150 projects that have occurred in the last sort of
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decade. Yet you go to the state run parks and there might be a dozen.
That’s basically the difference. (Manager)
Well you need to speak to … he only works with pythons and his
biggest constraint is a lack of funds and perceived image. People just
don’t want to give money to snakes and reptiles but they are quite
happy to give money to cute and furries, well they used to be - not any
more. (Scientist)
This raises concerns for areas or species which are not deemed as special or important
by society:
Unless something is threatened you can’t get any money and are
unable to do things by guarantee so common species it might be
trouble for basic bread and butter ecology because we know almost
nothing about. (Scientist)
An outcome of these changes scientists feel has been a decrease in the advancement of
scientific knowledge resulting in a dumbing down of science:
The scientific knowledge of tourism is hardly advancing at all because
there is no research and development. There is no question that it is
research and development. That becomes the problem because right
now every time someone leaves here they are not replaced. They
cancel positions. I was talking to my boss the other day and said what
would happen if I resigned and he said they would just cancel my
position. (Scientist)
We used to have a requirement - a long time ago our boss decided
everyone is going to have to publish one refereed paper a year whereas
now if you stick you hand up and say I’ve published a refereed paper
you’d probably get the shit kicked out of you. You would be scorned
by senior management saying ‘what’s the relevance of that?’. It is the
dumbing down of the department. It is no longer the slightest
requirement. I could spend the rest of my life here and not publish
anything and it wouldn’t make the slightest difference. Senior
management think of it as a good thing because we’re obviously not an
academic place. It is not an issue of capability but an issue of dumbing
down. (Scientist)
This study explores the outcomes of scientists remaining disengaged and objective in
their approach to science in the past. This disengagement has resulted in a perception
of powerlessness and decreased influence over the allocation of funding. From
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scientists perspective society today has the power to influence which areas are
researched and which are not.
6.5.2 Is Wildlife Tourism Science a ‘Real’ Science?
The paradigmatic position or world views of science held by scientists can influence
their research. This is important because normative beliefs of the scientific community
can influence what science is undertaken or desired. As one scientist commented: “In
other words what I’m trying to say is that I guess, I do things because I’m trained as a
scientist I do things because I’m committed to a particular world view or and science
comes in and out of that”. Scientists normative beliefs on science guides the way they
undertake their work:
So people enter this club which has got revolving doors on it and
reasonably fluid boundaries but you enter this club if you behave in
particular ways, if you are able to convince the rest of this club that
the work that you have performed conforms with their standard
approaches and is communicated in a way that conforms with their
standard communication practices then arguably you call it science.
(Scientist)
It’s a subclass of people in society who work or who accept a particular
framework of thought and I think that the framework of thought that is
that knowledge, a particular type of knowledge, they say this is how
that knowledge is acquired and if it deviates from that it is not science.
(Scientist)
So we need the science to help us there and I guess it touches on one
of your questions about how do you define science, and I think from
my point of view I have a very broad definition of science and I guess
that has been a problem in CALM in that our scientists have defined
science fairly narrowly. (Manager)
Scientists approach their work from differing philosophies. “Ones” epistemological
beliefs guides “ones” theoretical perspective which in turns influences which
methodology and methods one follows (Crotty, 1998). As one scientist surmised:
So, on the one hand you can say that science is pursuit of a particular
methodology but on the other hand you can say that scientific activity
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is pursuit of a process that is generally accepted by people who class
themselves as scientists. (Scientist)
Both managers and scientists identified wildlife tourism science as a ‘club’ or research
area which scientists are not keen to join. For some of the scientists their reasoning
was there were other areas relating to the natural environment which were of greater
importance than wildlife tourism. As one scientist commented:
Essentially it’s to say ‘look, we would love to do some research on the
effects of the tourist on the population of whatever species’ but on the
big scale of things we need to find solutions to the mimosa problems
[Mimosa pigra, a weed threatening Kakadu National Park]. For
example we need to get fire regimes in order because fire regime is
crucial. Bushfires, if we could just find one way of educating the
population to burn a bit less each year we would make a big
contribution to greenhouse gas. Feral animals, I think last year we shot
30,000 donkeys in the Victoria River district and we are not even
keeping up with the population. (Scientist)
On closer examination of the interviews it became apparent that the normative beliefs
of the interviewed biologists and ecologists in many cases were not supportive of
wildlife tourism science. Both managers and scientists identified this:
So there hasn’t been willingness from this side of the fence for science
to get involved [in wildlife tourism science], I’m very surprised by the
low number of scientists that want to be involved when it is just going
begging and those who have had a go haven’t done a lot at all.
(Manager)
Do not think it [wildlife tourism research] is important. Number of my
colleagues, say to them we want you have some stuff to do with
tourism and Oh no! (Scientist)
Scientists can be dismissive and critical of areas that are not relevant to them
(Committee for the National Institute for the Environment, 1994). Several of the
scientists interviewed did not see the importance of research into the management of
wildlife tourism:
I think that wildlife tourism has a certain need for a basic knowledge
and information to work on but I don’t think there needs to be a very
strong involvement by science and research personnel. (Scientist)
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There’s a lot of work to be done to promote better management in
these areas [protected areas] without worrying about tourism.
(Scientist)
Currently few scientists are attracted to research into wildlife tourism and an
explanation of this is summed up by one scientist who commented: It’s not something
you would immediately connect with some of the fundamental questions in ecology if
you saw yourself as an ecologist. Research examining the impacts of tourism on
wildlife does not fit with ecologists and biologists normative beliefs of what science is
or should be. As one scientist stated: “No it is not seen as real science frequently”.
This is despite the need for scientific research in this area:
I wouldn’t say that I’m aware of any scientists who’ve got a big
interest in that sort of tourism-ecology matrix although it is a big area
of interest and I know that internationally it is probably where
sustainable tourism is going to come out of and we do need a body of
scientists who are the kind of watchdogs. (Manager)
The following section explores reasons why this dismissive and negative view of
wildlife tourism science has developed and how this acts as a barrier to scientists.
Tourism and wildlife tourism are connected, in part, due to the word ‘tourism’. It
emerged from the data that ecologists and biologists have a preconceived ideas about
what this research involves because of the word tourism. For ecologists and biologists
tourism and science are not seen as equals. In particular managers identified how
scientists are not keen to engage in research involving tourism:
Not to my knowledge, I don’t know that scientists have got that sort of
tourism agenda. They tend to investigate purely on the basis of the
facts involved and then the analysis of how it relates to tourism is
usually left to other people but as far as analysing specifically the
effects of tourism I think there doesn’t seem a big pool of interest...
(Manager)
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I think because this park is a world heritage park the natural and
cultural values the scientific world tend to see the park more as a
outstanding example of those things and that the tourism industry is
more a kind of intrusive annoyance. The tourism industry sees the
park as a national park to visit whereas the scientific community sees
tourism as merely a nuisance intrusion and so it hasn’t properly
married up yet I don’t think (Manager)
Now we have a science based marine … [section] and they look at
area management and they look at the overall ecosystem rather than
what’s within the system that people are interested in. They
[scientists] tend to not make the connection that we aren’t managing
the environment, we are not managing the marine mammal or
wildlife, we are managing people or their behaviour in those places
around those species. They tend to have a purist view of what’s
important and what’s not important, and I have heard scientists say it
is not important to consider what people think or want to do. Well if
you don’t control them then they will run amuck and ruin everything
you are trying to do. (Manager)
Wildlife tourism science involves a combination of ecological and biological practices
tied in with social science. Both the ecological and human dimensions need to be
understood (Duffus and Dearden, 1990; Reynolds and Braithwaite, 2001). Several of
those interviewed felt ecologists and biologists are not engaging in wildlife tourism
science because of their lack of ability and desire to tie their work in with the social
sciences:
Now that has changed and I’m just adding to that that scientists have
not necessarily treated our areas of science [social science] with the
same level of priority or importance that we perhaps attach to it and
the fact several years ago we suggested to …, … to consider that we
put forward a proposal that there should be social science component
to the science division and they should fund that adequately, treat it
equally to the other areas of science and it was rejected outright
because they were protecting their vested interest. It’s only now - how
long since … worked in this section; six years I guess, five or six
years - that we’ve actually got back to the position where we now
have, well we haven’t got it yet but we’re getting close, well it’s pretty
much there. (Manager)
We have to explore reasoning why wildlife tourism research is a
relatively new phenomenon. I think the reasons why it is a new thing is
that traditionally biologists and ecologists have been hindered by their
lack of social scientists. (Scientist)
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When you look at the areas of science and faculties within the
universities that students come from that are looking at ecotourism.
They are often coming from the social sciences departments they are
coming from even psychology which tends to have quite a different
mind set from the traditional biological, ecological sciences. I’m not
sure whether that is necessarily a bad thing but I think it does often
lead to situations where the traditional scientist, the biologist scratch
their heads and think ‘this is mumbo jumbo’. (Scientist)
Why wildlife tourism science is not seen as ‘real’ science can be in part be explained
by the division in science between what are referred to as the hard and soft sciences
(Storer, 1966, Cassell, 2002). ‘Hard’ and ‘soft’ are terminology used to characterise
the differing branches of science. ‘Hard’ science is often associated with positivistrealism approach to science involving empirical testing with repeatable and
quantifiable experiments. It is commonly considered superior to soft science (Cassell,
2002). In most cases, wildlife biologists and ecologists still tend to come from a
positivistic-realism point of view. These scientists believe themselves to be
independent of what they are examining and because scientific knowledge has gone
through the scientific process it is seen as superior to other forms of knowledge. For
these scientists the validity of their work as well as their professional recognition and
rewards are achieved from their scientific methodology and the peer review of their
work.
‘Soft’ science on the other hand, is associated with constructivism-relativism and often
involves the social sciences. For soft science the level of rigour has been questioned in
the past (Cassell, 2002). This is because soft science is perceived to be subjective
rather than objective and takes into account personal values. There is also little
professional recognition and rewards for the social sciences in comparison to the hard
sciences. It is seen to be less scientific than hard science (Cassell, 2002). Ecologists

K.J. Rodger

Science and Wildlife Tourism

161

and biologists perceive wildlife tourism science as soft science due to its social
component (Figure 6.4).

Not Real science
Soft Science:
• Social sciences
• Subjective
• Little
professional
recognition/rewards
• Observational
–
subject to subjective
interpretation

Wildlife Tourism

Real science

Ecology, Biology

Physics

Hard Science:
• Objective
• Professional
recognition/rewards
• Experimental
• Valid science

Fig ur e 6 .4 : Eco lo g ists a nd b io logists p e rc ep t ion s of soft an d h ard
scienc e

The traditional viewpoint of science involves quantification and mathematics because
then hypotheses can be outlined and tested using numbers (Bauer, 1992). This in turn
tends to rate the differing branches of science from hard to soft. Biology is seen as less
scientific than chemistry while physics becomes the epitome of science (Bauer, 1992).
Ecologists and biologists perceive wildlife tourism science, as it often involves the
social component of wildlife and human interactions, as less scientific and therefore
less satisfying:
I think too there is another slight impediment, it’s a little bit more
abstract and that is that it’s very, very its sometimes very uncritical
science and that’s not as satisfying as real science. (Scientist)
Many of the scientists interviewed felt wildlife tourism science to be subjective rather
than objective. This is because it includes a human aspect as a part of the research. The
scientific community feel that the integrity of science is only upheld when the practice
of science is not influenced by subjective values (Wallington & Moore, 2005):
In a lot of cases what you’re looking at is a subjective assessment of
either the response of the animal to the interaction or a subjective
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assessment of people’s attitudes to the experience they’ve had on the
basis of whatever information has been provided. Science likes to be
objective rather than subjective. (Scientist)
Yet the idea of objective science is a myth (Cortner, 2000; Wallington & Moore,
2005). Although it has been accepted that science can not always be objective and is
open to values and bias (Calver et al., 1998; Franz, 2001) the data illustrate that not all
scientists have accepted this idea. To some, the practice of science still involves
objectivity. Yet in reality scientists are not disengaged players dispensing objective
truth, instead they can be biased, irrational and emotional. As one scientist
commented:
What I mean by that is there may be some scientists who want to push
a particular view and therefore they may take on board all of the
available evidence for a particular situation. So you get a scientist
saying this is the way it should be but there is other work that says well
that if they actually introduced that into their argument it would
weaken their argument. (Scientist)
In the past the level of rigour for soft science has been questioned. This is in
comparison to hard science where error and sloppiness are easily detected (Storer,
1966). This led to those ecologists and biologists interviewed raising concerns with the
validity and rigour of this type of research:
The fundamental difficulty with monitoring is that you don’t know
what the natural situation is and you don’t know the extent to which,
even come quite close to populations in close geographical sense are
increasing and decreasing from all sorts of other reasons; this lot may
be feeding over there, this lot may be feeding there, the food there may
be very much better than the food there, year in and year out. Some of
the real problem is that we jump to conclusions and that I think is
doing science a disservice, and that’s my real difficulty with wildlife
tourism. (Scientist)
At the centre of the social dynamics of science is professional recognition (Storer,
1966). This concept contributes to why this area of research is yet to be accepted by
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the scientific community as a valued area of research. Scientists seek professional
recognition which in many cases is a formal acknowledgement by ones peers that they
have contributed to their field. Furthermore, a substantial scientific reputation leads to
increased research funds. Certain types of science such as hard sciences are more
inclined to give professional recognition than others. When examining the impact
rating of science journals compared to social science (including tourism) there is a vast
disparity. The journal Science currently has an impact rating of 31 compared to
Tourism Management’s .560. The impact rating of Society and Natural Resources
which publishes a mixture of articles including wildlife tourism has a rating of 1.339
(Journal of Citation Reports 2006). Wildlife tourism science, seen by some scientists
and managers as an emerging discipline, does not appear to gain high professional
recognition:
There are the very definite academics that do things for academic
purposes and there is a large amount of academic snobbery too and
wildlife tourism I would imagine that is something that wouldn’t be
high on some people’s list of things to get involved in a big way.
(Scientist)
So I’ve got myself on a path where in academic terms I’ll never be
regarded as particularly good and that worries me at times, well it
used to but it doesn’t now but I’m in a position as director … I must
be recognized as something, I don’t quite know what it is but and our
group is recognized as doing good stuff that people want without
being popular, we do stuff that is relevant and useful so scientific
achievement. (Scientist)
In conclusion, the normative beliefs about what is real science can be highlighted as a
barrier hindering scientists from engaging in wildlife tourism science. For many
ecologists and biologists, wildlife tourism science is not viewed as a real science.
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6.5.3 Transdisciplinary Research as a Barrier
The methodologies used by ecologists and biologists to study the behaviour of wildlife
are integral to understanding potential impacts from tourism (Calver, 2005). However,
this needs to be tied in with the social sciences to successfully manage the wildlife
tourism industry (Newsome et al., 2005). Wildlife tourism science requires
collaboration and a transdisciplinary approach. These allow for the gap between
science and management to be bridged through communication and collaboration
within scientific disciplines, between scientific disciplines as well as between science
and management. Brown (2003) identifies a need for a pluralistic knowledge, values
and worldviews. She argues conservation research is a social and political as well as
economic, ecological and environmental process, a multidisciplinary approach (Brown,
2003).
Several respondents stated that with the environment being such a complex system a
greater interdisciplinary, perhaps instead of a multidisciplinary, approach is required
by scientists:
But I think an interdisciplinary approach, rather than having each of the
little groups have their own scientists I think a lot can be said for so
called critical masses of scientists.
However, this type of research can be difficult to undertake with many not achieving
potential outcomes (Cullen et al., 1999).
Wildlife tourism science needs to be transdisciplinary. Many of the scientists
interviewed felt research into wildlife tourism needs to be approached from a variety of
disciplines with scientists collaborating with one scientist commenting “I can’t
imagine any other way”. Yet this transdisciplinary approach was found to, in part,
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contribute as a barrier hindering scientists from engaging in this area of research due to
the difficulties with collaboration. As one scientist commented:
One of the things that everyone goes on about is networks and
collaborations etc. I don’t think it’s ever been adequately programmed
or accounted just how much work that involves. I don’t think [other]
people understand that collaboration is bloody hard and I don’t think
people recognise that. (Scientist)
Wildlife tourism has been said to inherit traditions including aspects of ecology,
biology, physiology, psychology and other aspects of social science research including
tourism. As wildlife tourism is not the domain of either ecologists/biologists or social
scientists they must instead collaborate into one (Braithwaite and Reynolds, 2002).
However, scientists perceived this type of research to have difficulties as there are
often differing agendas:
The sorts of scientists who are going to get the opportunity to do it
[transdisciplinary research] or be invited to do it [transdisciplinary
research] I find they already have a political agenda that they want to
promote. For example, studying the impacts of tourism on one
particular species. I find that a bit bizarre from a scientific perspective.
(Scientist)
They have a tendency for a specialist in the biology not to push too
hard on the social and someone who is talking about the social side of
it not to push too hard on the biological and then for them not to push
too hard within their own discipline because they say we’re also trying
to do this other stuff and that might be quite good but I don’t know so
you tend to end up with a pretty weak assessment. (Scientist)
Rather than sticking to the facts as scientists should, well my view of
what scientists should do, people have an agenda that they want to
promote even if the data doesn’t support it. (Scientist)
A transdisciplinary approach to research has coincided with a change in the type of
projects being offered. In the past, money used to be available for long term projects
(Doig, 1983). Today there is a growing trend for funding of short-term projects:
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Funding is a barrier because as we all know there’s not much money
to go around with all the projects and it is really hard to get a
comprehensive sort of thing going. There is a lot more money being
awarded for bits and pieces projects because they don’t cost much and
that’s very frustrating or funding for the first year of a three year
project. (Scientist)
For wildlife tourism to be managed successfully transdisciplinary work is needed, an
engagement of the ecological/biological, social sciences and management. However
with this type of research come certain challenges which need to be identified and
addressed to ensure these collaborations achieve their full potential.
6.5.4 Recent Shifts in Opinion Regarding Wildlife Tourism Science
In recent years there has been an increase in scientists engaging in wildlife tourism
science. A few of the scientists interviewed were heavily involved in wildlife tourism
and this section examines how and why they became involved. To solve the complex
issues relating to current society, including the impacts of tourism on wildlife, a
different type of science is required. It needs to be transdisciplinary, participative and
context-sensitive in that it aims to produce knowledge from real problems. It has been
suggested that this could lead to an institutional split of science into an academic
branch and a managerial, public policy branch (Haag and Kaupenjohann, 2001).
In the past, research has focused on other areas. This is because many scientists and
managers felt there to be other more urgent areas that needed to be investigated before
wildlife tourism. When one manager was asked whether wildlife tourism research was
needed his response was:
It’s far better putting that money into weed control and feral animals
because you know it’s like this: here’s your impacts of tourism [down
the bottom] and this would be your impacts from weeds, feral animals,
fire [up high].
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When asked what might change this perception and raise the importance of wildlife
tourism science amongst biologists and ecologists one scientist suggested a ‘disaster
or major accident”. Yet interest in Australia in wildlife tourism science appears to be
increasing without the need for a disaster:
I think now days yes and increasingly so [interest in wildlife tourism
research]. Wildlife tourism is, relatively speaking, a new thing
compared to traditional ecology and biology research. It is relatively
new, even though it is big and there are some situations that have been
going on for an awful long time it has always looked ok. But people
have looked at it more closely recently as maybe the data sets on
general wildlife have actually expanded. (Scientist)
In recent years in Australia there has been a dramatic increase in the number of
university research centres, nearly 600 have been established over the past decade
(CRC) (Turpin, 1997). From 2000 through to 2004 the Sustainable Tourism CRC
funded a research program addressing the key issues in wildlife tourism
(Higginbottom, 2004). This research examined the negative and positive impacts of
tourism on wildlife, captive wildlife tourism and the economic values of wildlife
tourism. Several of the scientists interviewed, who are currently involved in wildlife
tourism research, have received funding from these centres:
For example when the proposal for the Tourism CRC was first being
put together … was going to be a core partner and I was invited to put
together a wildlife based tourism type project to go into it. (Scientist)
Coinciding with this increase in funding a small number of scientists and managers
attitudes towards wildlife tourism science were changing:
I think there is a heap of people out there [who] are fired up ready to
go, they just need the resources to go out there and do what they have
got to do. I think historically, and this is not a contrived thing, but
historically perhaps the research wasn’t all that tailored towards
management in terms of value threats but that problem has
evaporated. (Scientist)
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I think gradually people are starting to realize that the tourism industry
is probably the reason why a lot of ecological stuff gets funded and so
I think the next generation of scientists who are probably in their mid
teens to 30 now will be a more sort of switched on group in terms of
that sort of matrix. (Manager)
The realisation of the need for wildlife tourism science is endorsed by a small but
increasing number of scientists becoming involved:
I’m certainly finding that with the number of applications we’re
getting for these grants there are obviously a lot of researchers who do
want to get into it, an increasing number because wildlife tourism is a
growth industry so there is nothing like something that is on the up
rise to get people interested. (Scientist)
I think there is a need to have a scientific basis for managing wildlife
tourism and it is something that has largely been neglected. But given
the increasing numbers of people there is a great need for this tourism
impact science. I think we as a department have to look at how we are
going to develop that. (Scientist)
Interestingly, of those scientists engaged in wildlife tourism research their motivation
for doing so appears to be personal rather than professional. They raised the
importance of achieving practical outcomes that contribute to conservation and
management:
There is personal gratification but the other one is that, particularly if
you are working in human animal interactions type of field you have
got an opportunity to make a difference, you know influence
management systems and how things can be done better in the future.
(Scientist)
Yes, it is my passion. (Scientist)
Wildlife tourism science requires scientists to combine social sciences with the
ecological/biological:
I think it is [wildlife tourism] potentially a big area. I think the key is
we need to understand not only the response of the wildlife to
increasing numbers of people but also the way in which people want
to view and interact with them. (Scientist)
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I think the best results are a marriage of two but that can be difficult
because tourism people are traditionally trained in social sciences and
biologists, ecologists tend to not be trained in social sciences. So
people like me try and marry the two together. (Scientist)
When asked whether they felt there was professional recognition for their area of
research their responses suggest this was slowly changing. Professional recognition is
possible but only if it is tied in with the ecological and biological principles of science.
As one scientist commented:
Yes, I think I will be respected, I think the respect as a wildlife tourism
researcher is because I seek to employ biological principles and
ecological principles in the research. It is a marriage of tourism and
biology and ecology. (Scientist)
Interestingly, for those currently involved in wildlife tourism science a barrier they
face is not from institutional pressure but from the difficulties of the research itself:
But in terms of institutional structures, I have never felt hindered from
doing this type of research. It is the scientific problem that would be a
hindrance, the complexity of the problem. (Scientist)
Overall change is slowly occurring. More scientists are showing interest in research in
wildlife tourism. This coincides with increased funding being available for this type of
research. However, at this stage most scientists appear to be involved for personal
rewards rather than for professional recognition.

6.6

Science and Management

Communication is an important and vital component of science. Yet, as has already
been reported, in many areas scientists are not always good at communicating their
findings to non-scientists. This research highlighted two main barriers preventing
science from influencing the management of wildlife tourism. The first is the more
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obvious of the two and is a lack of actual science being undertaken, while the second
barrier was a lack of communication between scientists and managers.
6.6.1 Lack of Science
To achieve ecologically sustainable tourism activities including wildlife tourism
managers need scientific knowledge on which they can base their decisions. Yet until
recently little science and monitoring in relation to wildlife tourism was being
undertaken:
There is no doubt that at Monkey Mia the impact of people the same
with the whale sharks, dugong watching and whale watching, the very
presence of people is no doubt having an impact on behaviour and can
be quite destructive and that is an area where we know very little
about. (Scientist)
From the point of view of ‘is this tourism going to impact on the
animals’ we’ve really got no idea basing that on no science (Manager)
A result of this lack of science and monitoring in wildlife tourism has meant managers
were unable to base their decisions on science and monitoring:
From the point of view of how we look after the animals, there doesn’t
tend to be a lot of information on that aspect, and most of the
management is just a ‘leave them alone’ management and we do very
little monitoring and without monitoring you don’t know if you have a
problem or not a lot of the time. (Manager)
I guess at the moment we are not using any science and research
findings to manage it and most of our management decisions are based
on anecdotal information and old sciences tucked away in files
somewhere. (Manager)
This situation is currently changing with more scientists now becoming involved.
What is needed now are ways to ensure these new findings are communicated to
managers to be used in the decision making process.
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6.6.2 Lack of Communication
Epistemological and institutional differences between scientists and managers present
a challenge to its management. Wildlife tourism problems are often complex and
require transdisciplinary approaches for learning, understanding, decision-making and
problem solving. This means building bridges between epistemological and
institutional differences. One of these bridges that needs close attention is
communication between scientists and managers.
If science is to contribute to the management of wildlife tourism then its findings need
to be communicated to managers (Rodger and Moore, 2004). Almost all those
interviewed (scientists and managers) highlighted the importance of communication:
Essential, all of the goals and objectives that have been set they can’t
be achieved without communication. It involves it at every level, it
governs decisions, it affects research partners, the community, and
people etc. (Manager)
Well I mean if it’s not communicated there is no point doing it.
(Manager)
My old professor … used to say ‘no scientific work is completed until
it’s published’. (Scientist)
Findings can be shared through a variety of ways including publications, conferences,
seminars, forums or even just in-house meetings or reports (Cullen, 1990; Horwitz and
Calver, 1998; Rodger and Moore, 2004). This knowledge is used by managers so they
can base their decisions on credible information (Cullen, 1990; Committee for the
National Institute for the Environment, 1994; Cullen, 1997; Horwitz and Calver, 1998;
Rodger and Moore, 2004). Yet nearly every scientist and manager commented on the
lack of communication associated with current research.
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A lack of communication between scientists, decision makers, managers and the
general public has been reported widely (see Gilbert, 1976; Cullen, 1990; Committee
for the National Institute for the Environment, 1994; Brosnan, 1995; Cullen, 1997;
Horwitz and Calver, 1998; Calver and King, 1999; Gray, 1999; Rodger and Moore,
2004). In wildlife tourism many of the managers feel that scientists are not sharing
their findings:
There is another guy doing a similar work to you but a student from
…, he came along to do some work on interaction with … and people.
Now I have never seen any work come out of that at all. (Manager)
I think it’s true of all biological sort of science organisations is an idea
of data collection, just accumulating huge data bases of the
information and it just sits there. (Manager)
Scientists were also aware that communication is an area of concern which needs more
attention. Scientific knowledge is communicated through the process of publication
where findings are required to go through the peer review process so the methods and
results stand up to scrutiny. This ensures the validity and credibility of the work
(Horwitz and Calver, 1998; Calver and King, 1999). However, scientists also
recognised the importance of communicating their findings to managers. This was
noted as a weakness by several managers:
Another weakness is disseminating the information to other sections
of CALM now that’s quite a major problem and one way out is to
publish, but a lot of the guys here publish quite regularly both in
scientific journals but that still doesn’t make its way out to the guy on
the ground and I think that is one of our major weaknesses is actually
getting the information, putting it into a form that most people can
understand and then going and presenting it to the districts. (Scientist)
An easy answer as to why science was not being communicated tended to relate back
to the environment within which scientists work. Due to changes in funding scientists
felt there was less time to undertake work and as a result communication of their
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research findings was part of the research which was being ‘overlooked’. Instead they
were chasing funding for new research:
Yes, certainly the level of publishing isn’t as high as I would like to see
it but part of that is the system that we’ve gotten ourselves into. You
need to start new projects in order to get funding and so there is this
continuous pressure on actively pursuing money which are new
projects and not getting the money to continue the one that is still
ongoing. (Scientist)
However other barriers were identified. Overall three main barriers emerged
explaining this lack of communication between scientists and managers. The first
barrier is a lack of awareness by scientists on the findings needed by managers. The
second is different perceptions held by scientists and managers on what research was
being undertaken. The third reason, tied in closely with the second reason, was the lack
of ability by scientists to communicate their research findings to managers in a format
that is relevant to their work. All three barriers are interrelated.
The first barrier highlights a lack of awareness by scientists on what needs to be
communicated. Several of the scientists interviewed felt their work was only for
conservation purposes rather than wildlife tourism management. They therefore felt
there was no need for them to communicate their findings to managers involved in
wildlife tourism. As one scientist commented:
I am a scientist basically working in areas of nature conservation
which doesn’t mean I have had much to do with wildlife tourism. I
have been involved in research in wild animal population in nature
conservation areas in [this state for] over 20 years and I guess that
there’s a link with wildlife tourism in that the information that I’ve
been able to gather has been available generally for people who want
to do wildlife tourism. (Scientist)
Yet in many circumstances managers are trying to use the knowledge gained from this
research to manage wildlife tourism as it is all that is available:
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I think that is the same with wildlife stuff, you have knowledge of this
species and some of the stuff on there would be ‘it breathes at the rate
of 3000 breaths a minute and uses up so much oxygen’ and all that
stuff which is no help to us whatsoever. We need some more
knowledge of how to manage our bits of bush so these animals survive
so, you may know that they occur in this vegetation type but you don’t.
(Manager)
Scientists seem to be unaware that managers want the information. As one manager
commented:
…we know there is lots of people out there doing work, doing work
that may be of value but getting hold of that information is hard
(Manager)
The second barrier identified different perceptions held by managers and scientists
regarding the type of research being undertaken. Many of the managers believe
scientists are conducting what they view as ‘pure’ science rather than applied science:
There doesn’t tend to be a lot of applied science, there tends to be more
pure or fact finding type science and sometimes that makes it hard to
translate that. (Manager)
Our science has been focused on to some degree, on pure science rather
than looking at applied science and I’d like to see more of the resources
applied to applied science by answering questions that are immediate
and current. (Manager)
Although many scientists see the need for pure science, most felt that their place of
employment and the majority of their research was applied:
You look at science done in my department, its 100% applied, we don’t
do science that is not in demand in terms of the application. (Scientist)
From my perspective working in a conservation agency the science is
typically applied and so it is getting baseline data, population
monitoring and long-term trends and a lot of what we do is
understanding the nature of the interaction so that we can mitigate it so
its very applied research, we don’t do pure research. (Scientist)
I’ve got the delegation to make the choice about what we fund and
what we bid but they accept strong direction and it is usually about
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doing stuff that people want, people want stuff that is very applied. We
as a group are committed to applied stuff. (Scientist)
An outcome of these differing perceptions is managers believing scientists are
conducting research which is of limited relevance to them.
Differing perceptions on what the research actually entails and involves contributed to
the third barrier. The third barrier highlights the difficulty scientists have in translating
their findings into easily understood relevant formats for managers (Committee for the
National Institute for the Environment, 1994; Cullen, 1997; Calver and King, 1999).
Several scientists were aware of a problem in this area:
I don’t know about it being a major problem, but it certainly is a
problem. The deficiency of a lot of science is that is done and a lot of
scientists who do it just don’t have the ability to go the next step and
‘popularise’ it. Some of us have that and some of us don’t. You can’t
expect everybody to have that interest or talent. (Scientist)
I think some of them don’t know how to communicate their findings,
some of them can’t take that step of ‘I need to sit down and write this’
whether it be in a colloquial form to go in Landscope [agency
conservation magazine] or something like that or whether it be in a
scientific paper, they never ever get any of their information out so it
tends to sit with them. Some of them are also very concerned about
their jobs. It is a protection mechanism ‘I will have this job if I have
this knowledge and if no other bastard has this knowledge then no
other bastard will have my job.’ Some just don’t like to share.
(Manager)
Yes, it is fundamental. I reckon that is actually a deficiency of the
system at the moment, has been since I have been in the game. The
ability of scientists to communicate in plain speak what they are doing,
why they are doing and why it is relevant. (Scientist)
Scientists need to explain what science has to offer (Gray, 1999). Managers from a
scientific background are more inclined to incorporate scientific knowledge into their
management decisions. Managers who come from a non-scientific background do not
always see the relevance of science (Cullen, 1990; Committee for the National Institute
for the Environment, 1994). Yet to manage the industry these findings need to be
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communicated in a relevant format for managers otherwise they will be unable to use
the information. Scientists need to be able to communicate their findings in laymen’s
terms, free of scientific jargon (Committee for the National Institute for the
Environment, 1994; Jacobson, 1997). In contrast, Pouyat (1999) raised the idea that
scientists believe that they know how to communicate and that non-scientists are the
ones who need to be educated on how to receive their information.

6.7

Conclusion

In summary, both scientists and managers highlighted a need for increased wildlife
tourism science and monitoring. For scientists and managers, wildlife tourism science
had a variety of definitions including as knowledge, as a reactive science and as a tool.
Barriers which hinder scientists from engaging in research included the scientists’
perceptions of power as a barrier. Through scientists remaining disengaged and
objective it has resulted in less power over funding allocation which has coincided
with changes in current culture and societal values. It is unsure if this barrier is
relevant to only the natural sciences or whether it is wide spread throughout the
scientific community. Furthermore, from the data it can be seen that the dominant
scientific paradigms held by many biologists and ecologists result in them not viewing
wildlife tourism science as a ‘real science’. This in turn discourages them from
undertaking this type of research. However, these barriers have decreased in recent
years as more scientists engage in wildlife tourism science.
A lack of wildlife tourism science and a lack of communication emerged as significant
factors preventing science from influencing management of wildlife tourism activities.
Science as communication was highlighted as a vital component of science.
Communication of scientific knowledge between scientists and managers was found to
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be restricted because of three interrelated barriers including a lack of awareness by
scientists on what needs to be communicated, different perceptions held by scientists
and managers on what research was being undertaken and the lack of ability of
scientists to communicate their research findings to managers in a format that is
relevant to their work.
The findings in this part of the study set direction for the case study analysis covered in
Chapter 7 and 8. Having explored the dominant scientific paradigms in the natural
sciences and identified the barriers hindering scientists from engaging in wildlife
tourism science, a case study was selected where wildlife tourism science was
conducted. The following chapter uses actor-network theory to describe and analyse a
wildlife tourism attraction where management is being guided by wildlife tourism
science and monitoring.
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PART V: SCIENCE AND WILDLIFE TOURISM:
USING ACTOR-NETWORK THEORY TO
DESCRIBE THE LINK
Chapter 7

The Development of Wildlife Tourism Science in the
Sub-Antarctic/Antarctic Region
The previous chapter examined current scientific paradigms influencing wildlife
tourism science as well as managers and scientists’ perceptions of barriers hindering
scientists from engaging in wildlife tourism research. The focus now shifts to describe,
using actor-network-theory as a method, how and why wildlife tourism science was
undertaken in the sub-Antarctic/Antarctic region (Figure 7.1).
Chapter 1: Introduction
Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor-network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network

7.1:

Methodology

7.2:

Researching the problem

7.3:

Formation of the wildlife
tourism science actornetwork

7.4:

Disbanding of the wildlife
tourism science network

7.5:

Summary & conclusion

Chapter 9: Conclusion and implications

Fig ur e 7 .1 : An o u tlin e of thesis an d st ru ctu r e o f Ch ap te r 7
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Actor-network theory was chosen for this thesis because it is a method which can
analyse the relationships between non-humans and humans, natural and social
relationships in the production of scientific knowledge. Actor-network theory has been
described as “material semiotics” or “relational materiality” because it extends the
semiotic insight from language to include all materials (Law, 1999). This chapter
examines the key actors and intermediaries who were involved in the development and
uptake of wildlife tourism science in the sub-Antarctic/Antarctic region.

7.1

Methodology

As mentioned in Chapter 3 actor-network theory, also known as the sociology of
translation (Callon, 1986), developed within the sociology of scientific knowledge.
This body of work was developed by Bruno Latour (Latour, 1983; Latour, 1986;
Latour, 1987; Latour, 1996), Michel Callon (Callon, 1986; Callon, 1986) John Law
(Law, 1986; Law, 1994; Law, 1999; Law and Hassard, 1999) and more recently
Murdoch (1995, 1997, 2001), Bell (2003) and Jakku (2004). Actor-network theory
proposes a radical constructivist semiotic approach advocating human and non-human
entities should be treated equally for purposes of analysis (Ashmore et al., 1994). For
actor-network theory scientific knowledge is a social product and contributes to the
examination of power and the mechanics of power in science and technology (Callon,
1986). Science and power are inextricably linked together (Latour, 1987; Fountain,
1999).
Actor-network theory is an analytical and theoretical framework which was developed
through empirical work, examining how scientific experimentation and technological
developments occur. It is concerned with the processes by which scientific disputes
become closed, ideas accepted and tools and methods adopted. This theory rejects
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distinctions between science and technology. Instead it explores and follows the
strategies actors use to mobilise allies, as well as resources, which ultimately results in
the construction of heterogeneous networks (Garrety, 1997). It examines how these
networks result in science being “black boxed”, meaning it becomes a well established
fact (Latour, 1987; Van House, 2001). For actor-network theory the “…appropriate
method for examining science is not to start with particular assumptions about nature
or scientists but, instead, to follow and describe what scientists actually do, i.e. their
interactions with other actors, both human and non-human, that they seek to enrol”
(Fountain, 1999 p.344).
There are three main principles which form the backbone of actor-network theory’s
methodological approach. These include the principles of agnosticism, generalised
symmetry and free association.
Agnosticism
For actor-network theory neither nature nor society can explain the causes or effects of
science. Agnosticism is the requirement of impartiality regarding the actors which are
involved in the network (Arksey, 1998). This principle highlights the importance of
the researcher remaining impartial, not only about the scientific and technological
arguments used by the actors but also about the actors themselves. The actors must not
be judged or censored when they talk about themselves, or the social environment.
The outcome being that no point of view is privileged and as well no interpretation is
censored (Callon, 1986).
Symmetry
This notion of symmetry was instigated in the sociology of science by David Bloor
(Bloor, 1976; Law, 1994). The principle of generalised symmetry balances the
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principle of agnosticism as it continues the idea of equivalence between human and
non-human actors (Frickel, 1996). This principle asserts that everything deserves to be
explained. This notion can further be expanded on as Law (1994 p.9) stated
“…everything you seek to explain or describe should be approached in the same
way”. This is needed for two reasons – 1) so you do not start the investigation by
privileging anybody or anything; and 2) so you do not assume that there are any
classes of phenomena that do not need to be explained (Law, 1994).
Free Association
For this principle “The observer must abandon all a priori distinctions between
natural and social events” (Callon, 1986 p. 200); no boundary must exist between the
two. Actor-networks can consist of a wide variety of social, natural and technological
elements and a wide variety of alliances (Callon, 1986). This means that actornetworks are made up of hybrids (Latour, 1993), the interaction of heterogeneous
elements as they are shaped and formed into networks where separation of these
elements is difficult (Callon, 1986). This relates to the principle of symmetry as
neither the social or the technological positions are considered to be privileged
(Latour, 1986).
In summary, these three principles of agnosticism, symmetry and free association in
actor-network theory aim for impartiality by the researcher towards all actors.
Irrespective, of whether they are human or non-human. It also makes no distinction
between the social, natural and technological (Tatnall and Gilding, 1999).
7.1.1 Main Concepts of Actor-Network Theory
Actor-network theory examines the mechanics of power through the construction and
maintenance of networks (both human and non-human) (Figure7.2). Actors become
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involved in networks through the process of translation. Callon (1986, p. 25-26)
described translation as:
Translation builds an actor-world from entities. It attaches
characteristics to them and establishes more or less stable relationships
between them. Translation is a definition of roles, a distribution of roles
and the delineation of a scenario.
Actor Human & non-human
actors

Actor Network Heterogenous
network of aligned
interests

Translation Creation of an actornetwork

Fig ur e 7 .2: T h r ee pa rts to a ctor n et w o rk th eo ry

An important text in the actor-network theory literature is Latour’s (1983) study of
Monsieur Pasteur’s scientific career in 1881 and his successful enrolment and enlisting
of outsiders into his study into anthrax disease. Latour (1983) highlights how Pasteur
convinces other actors that it is his work, and his work alone which will provide a
solution to this disease. Michel Callon’s study of a scallop industry in St Brieuc Bay
(north western France) flowed on from this and introduced and defined words such as
translation, enrolment, interessement, and obligatory passage point (Callon, 1986) (see
Appendix E). He developed an actor-network account of marine biologists and their
strategy to enrol the local fishermen, the scallops (Pectun maximus) and scientific
colleagues in an attempt to preserve a population of scallops. This example illustrated
how the actor-network, which was constructed by the three researchers, failed once the
other actors dissented from the network (Callon, 1986; Woods, 1997). Most
importantly this study highlighted how power is in the relations, not in the actors
themselves.
The actor-network theory approach looks at the transformation of heterogeneous
networks into aligned networks (Law, 1991) which can be made up of people,
K.J. Rodger

Actor-Network Theory and Wildlife Tourism

183

organisations, machines, animals and more. It examines how the networks emerge,
who or what it involves, how they came to be, how they are maintained and how they
compete with other networks. Furthermore, it explores how actors enlist other actors
into their viewpoints to join their network (Latour, 1996) (Figure 7.3)

1. Problemisation
Focal actor/s
identifies interests

2. OPP
Obligatory passage
point defined by
focal actor

3. Interessement
Convincing other
actors to accept
definition

6. Black-box
Ideas become
entrenched

5. Mobilisation
Principal actor
represents the
network

4. Enrolment
Other actors accept
interests defined by
focal actor

Fig ur e 7 .3 : Th e ele ments of tr an slatio n (r ef er to A p p en dix E fo r
d efinitio n of ter ms )

Actor-network theory is based on a large number of concepts including actors,
networks, intermediaries and the phases of translation. A glossary of the terminology
is provided in Appendix E.
After networks have been formed they may become unstable (Callon, 1986).
Translation is an ongoing process as it is never permanent and may fail in some
circumstances. The entry of new actors, the departure of existing actors or changes in
alliances can result in the ‘black-boxes’ (Callon, 1986) being reopened and the
contents reconsidered (Tatnall and Gilding, 1999). A network only becomes strong
and durable due to the bonds which hold it together because it is comprised of a
number of simplified networks. The network relies on the maintenance of these
simplified networks for its continued existence. If not regularly maintained the
network can break down, due to actors dissenting, and even reform in a different
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configuration or as a different network (Callon 1986; Woods, 1997; Tatnall and
Gilding, 1999).
7.1.3 Critiques of Actor-Network Theory
I will start by saying that there are four things that do not work with
actor-network theory; the word actor, the word network, the word theory
and the hyphen! Four nails in the coffin. (Latour, 1999, p. 15)
Actor-network theory was popular and successful in the 1980s and 1990s. Although
developed within the sociology of scientific knowledge it is now recognised in a
variety of different areas of science studies (Ashmore et al., 1994; Law, 1999; Bruun
and Hukkinen, 2003). In the past actor-network theorists used to concentrate on case
studies where the scientists were the ‘heroes’ however this theory has now been
applied to cases involving politicians, lobby groups, medical science, policy,
sustainability and geographical mapping (Woods, 1997; Arksey, 1998; Harwood,
1999; Manning, 2002; Bell, 2003). The reason for its broad application is it examines
the construction of alliances and the mobilisation of resources therefore it is a useful
tool for the study of many issues from a new perspective.
It was successful, in part, because it developed a methodology for heterogeneous
networks by the inclusion of human and non-human actors. Even though the idea of
symmetry between human and non-human actors underlies the methodological
principles of actor-network theory, it is also this component which has been subject to
much criticism. Collins (1983) argued that it is intellectually, as well as, morally
problematic for there to be no distinction between the way humans act and the
behaviour of non-human actors.
Concern over the concept of strategic ‘heroes’ at the expense of “others” along with
the lack of attention to issues of complexity have resulted in further discussion and
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development of actor-network theory (Law, 1999). Lee and Brown (1994) critiqued
the theoretical and political implications of actor-network theory. To them, the
application of generalised symmetry suggests that the interests of all actors are being
represented in actor-networks while denying the possibility of representing interests
that are not enrolled. This results in the possibilities and alternate ontologies of
‘others’ who are on the outside of the actor-networks being ignored. However the
reality is when dealing with power relationships, as actor-network theory does (Bruun
and Hukkinen, 2003), those who are on the outside or peripheral are often ignored.
It is possible to overcome some of the concerns associated with actor-network theory
by viewing it in a certain way which includes “omitting some of its key philosophical
and methodological foundations” (Bruun and Hukkinen, 2003 p. 103). For Bruun and
Hukkinen (2003) the key notions of actor-network theory are action and agency while
the network allows for actors to be in a capacity to act. Therefore it is the power of
actors which is a central theme to actor-network theory. Even though humans and nonhumans need to be studied differently they both still contribute to the network. The
power of the network comes not from individual actors’ inherent power but from the
power of the associations when they are made between human and non-human actors
(Woods, 1997).
Further criticism of this theory included the belief that it does not consider sufficiently
the way science can often be shaped from what Frickel (1996 p.32) calls those “from
above”. Actor-network theory does not take into account the institutional forces which
can guide the development of science. By highlighting what scientists do rather than
what they don’t, what goes on outside the laboratory is ignored. But this is often where
fortunes, decisions and future research developments rise and fall (Frickel, 1996). This
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research aims to overcome these concerns by examining the structure and mechanisms
of power which operate within an institution by considering scientists role as actors or
their influence on other actors in this analysis.

7.2

Researching the Problem

Case study research was applied in this part of the study. It is an empirical inquiry
investigating contemporary phenomena within real life context particularly when the
boundaries between the two are not clear (Yin, 1994).This part of the research
questions ‘how’ and ‘why’ wildlife tourism science was instigated in the subAntarctic/Antarctic region. As the researcher had no control over the events or
outcome and the events under investigation are contemporary, a case study approach
was decided upon (Yin, 1989). Case study analysis is an appropriate method
particularly for new topic areas (science and wildlife tourism) and also because it
relies on discovering and building explanations through data collection and analysis
(Eisenhardt, 1989; Neuman, 2000).
Random sampling was not necessary or preferable for selection of the case study. Case
studies are used to accomplish various aims to; provide a description; test theory; or
generate a theory (Yin, 1994). This study aimed to generate knowledge or patterns
from the case study evidence. The main criteria that needed to be satisfied in selecting
a case study for this study included:
•

the wildlife attraction needed to have scientific research into wildlife tourism
impacts being undertaken for approximately ten years or more; and

•

management of this wildlife tourism attraction was guided by the outcomes of
this science. Wildlife tourism to the sub-Antarctic/Antarctic region was chosen
as a case study for this research because it fitted both these criteria.
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7.2.1 The Sub-Antarctic/Antarctic Region
Antarctica, which is centred on the geographic South Pole, covers approximately 50
million square kilometres (Figure 7.4) including the surrounding Southern Ocean
(Kriwoken and Keage, 1989). It is estimated that 98% of Antarctica is covered with a
thick layer of ice. It is considered to be the highest, driest, coldest and remotest of all
the continents (Bauer, 2001). This region, including the sub-Antarctic islands, is made
up of diverse ecosystems ranging from vast oceanic regions through to vast amounts
of ice areas to the ice-free sub-Antarctic islands (Australian Antarctic Division, 2000).
Governance of Antarctica is a complex issue and falls under the Antarctic Treaty
System (ATS). In 1961 there were 12 signatory nations to the ATS but this has
increased over the years to 43 nations which represents two-thirds of the world
population (Maher et al., 2003). Australia who has claimed national sovereignty in the
Antarctic helped to broker the ATS which established governance for this area as no
country has ownership. The ATS was officially passed on June 23, 1961 (Wikipedia,
2005). Australia has claimed 42% of Antarctica as sovereign territory and has had a
continuous presence in this region since 1947 (Figure 7.4). Islands in the sub-Antarctic
region such as Macquarie Island, Heard Island and McDonald Island are also part of
Australia (Commonwealth of Australia, 1997).
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Fig ur e 7 .4 : M ap o f An ta rcti c high ligh ting te rrito ri al clai ms ©
Au st ralia n A n tar ctic Division

To support the Treaty the Protocol on Environmental Protection to the Antarctic
Treaty (The Madrid Protocol) was negotiated. This is an agreement between ATS
nations focusing specifically on environmental management including regulations,
impacts, protection, and adverse effects on the environment (Maher et al., 2003). This
protocol was originally drawn up in 1991 but was not ratified until Japan finally
signed in 1998.
Australia has a long history of conducting scientific research in Antarctica. The first
Australian National Antarctic Research Expeditions (ANARE) in the late 1940s
established bases on Heard Island and Macquarie Island (sub-Antarctic islands). In
1954 the first Australian station was established in Antarctica, aptly named Mawson,
and since then Davis and Casey have been added along with a permanent station on
Macquarie Island (Australian Antarctic Division, 2000). The Australian Antarctic
Division (AAD) was established in 1948 by the Commonwealth Government to
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administer and provide logistical support for Australia’s expeditions while maintaining
the four permanent research stations and managing, as well as undertaking, the
scientific research programs. The AAD, based in Hobart, Tasmania sends
approximately 500 people south each year, of which 80 will spend the winter based at
the research stations (Australian Antarctic Division, 2000).
7.2.2 Tourism, Wildlife and the Sub-Antarctic/Antarctic Region
In the past whalers, scientist explorers and government expeditions have been the
main visitors to the Antarctic. Despite a reputation of remoteness and wilderness, or
perhaps because of this reputation, tourism to this area including the sub-Antarctic
islands is growing at an ever increasing rate (Enzenbacher, 1994; Giese et al., 2001;
Maher et al., 2003; Bauer, 2001). Tourists travel to Antarctica predominantly by boat,
but once there use a variety of transportation, including helicopter, zodiacs, and oversnow vehicles, before approaching the wildlife as close as permissible by foot
(Australian Antarctic Division, 2004a).
Modern ship based tourism to Antarctica began in 1958 (Headland, 1994) and other
tour operators followed. By the late 1980s there were a minimum of four ships
operating in Antarctica. By 1992/93 this had increased to 12 ships ranging in capacity
from 38 passengers up to 530, and the total number of passengers carried over the
season was 6,460 on a total of 60 cruises (Splettstoesser and Folks, 1994). This had
increased to over 27,000 visitors (including ship and land passengers) by 2005
(IATTO, 2006) (Figure 7.5). Future projections for tourism indicate that visitor
numbers could reach 1.5 million tourists per season by 2010 (Australian Antarctic
Division, 2004a).
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1992-2007 ANTARCTIC TOURIST TRENDS - Landed
[Includes Ship and Land-based passenger numbers. 1997-98 onwards includes
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Figure 7.5: Tourist trends to Antarctica 1992-2007 (not including scientists IAATO,
2006)

The majority of visitors (including tourists and members of expeditions) to this area
are seeking close interactions with the wildlife (Australian Antarctic Division, 2004a).
The special attraction of Antarctic is most of the wildlife species do not occur
elsewhere. It is a unique juxtaposition of landscape and wildlife (Tisdell and Wilson,
2004). Most visitors seek interactions with breeding groups of seabirds and seals. A
survey undertaken in 2003 of tourists joining a cruise ship to Antarctica found 94.2%
of respondents were interested in viewing Antarctic wildlife with there being most
interest focused on the penguins (Tisdell and Wilson, 2004).
With the increasing visitor numbers (tourists and expeditioners) came a growing
concern their activities could impact on the fragile Antarctic environment. As visitors
to the Antarctic region tend to concentrate their visits to only a few places, this raised
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concern about the possible negative impacts this may have on the fauna (Giese, 1996;
Mason and Legg, 1999).
In the mid 1990’s little scientific knowledge was available on the short and long term
impacts of tourism on the physical environment of Antarctica including the wildlife
(Mason and Legg, 1999). The desire of humans who were travelling to this region to
interact or study the wildlife, in particular penguins due to their popularity, raised
questions on how human activities need to be managed to protect the environment.
Despite there being a general understanding and anecdotal evidence on how humans
can impact on birds, management agencies at this time were constrained by a lack of
specific and scientifically rigorous knowledge (Giese, 1996). In particular, knowledge
on how to manage human interactions with the wildlife, including the penguins, was
lacking (Australian Antarctic Division, 2004b).
Penguins were the focus species for the wildlife tourism science network because:
… we have a better handle on their numbers and trends than any other
species. They are conspicuous and obvious part of the Antarctic
environment. They are something that people readily identify with and
it is something that we can argue convincingly in terms of either
having an impact or being concerned about impact. The penguins, and
particularly the Adélie penguins in the Australian sectors and species
like gentoos and chinstraps have been selected simply because we
have got in some cases 30, 40, 50 years worth of data on their
distribution and abundance. (Scientist)
All penguin species (17 in total) are found only in the Southern Hemisphere, and for a
number of species the greatest numerical concentrations can be found on Antarctic
coasts and sub-Antarctic islands. Only four breed on the Antarctic continent (Antarctic
Connection, 2005) including the Adélie (Pygoscelis adeliae) and Emperor
(Aptenodytes forsteri) penguins, which breed on the shores of Antarctica, and the
Chinstrap penguins (Pygoscelis antarctica) and Gentoo penguins (Pygoscelis papua)
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(Australian Antarctic Division, 2005). Due to their large numbers (as an example there
are approximately 2.5 million pairs of Adélie penguins and 7.5 million pairs of
chinstrap penguins) and uniqueness, penguins are often the main focus of tourists and
expeditioners visiting the region (Tisdell and Wilson, 2004).
The status and trends for these four penguin species varies. In a review undertaken in
1997 by the Bird Biology Subcommittee of the Scientific Committee on Antarctic
Research (SCAR) it was reported Adélie (Pygoscelis adeliae) and Chinstrap
(Pygoscelis antarctica) penguins were showing an overall decrease in population
compared to a decade ago. Accounts from the Australian Antarctic Territory indicate
Adélie penguins have remained stable except at sites subject to frequent visitation.
Populations for the Gentoo penguin (Pygoscelis papua) were fluctuating largely, while
colonies of the Emperor penguin (Aptenodytes forsteri) were stable (Woehler and
Croxall, 1997).
Penguins are flightless birds with some spending up to 75% of their lives at sea.
However, all breed on land or sea-ice which is attached to land. Penguins on land have
no natural predators and often have no fear of humans (Antarctic Connection, 2005)
but their breeding takes place on land making them very vulnerable to disturbance. In
1991 several tourism operators recognised the potential environmental impacts
increased tourism could have and developed guidelines for regulating tourist
behaviour. The tour operators joined together to form the International Association of
Antarctica Tour Operators (IAATO) and now ensure appropriate practise including
guidelines for wildlife watching (IAATO, 2006). However, in the beginning these
guidelines were based on a precautionary approach rather than scientific knowledge
(Landau, 2001).
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Even though the majority of tourism takes place on the Antarctic Peninsula (which is
not a part of Australian sovereignty) the AAD still felt there was a need to begin
examining the effect on increased visitor numbers on wildlife. Antarctic visitors,
whether they be tourists or expeditioners, are seeking interactions with breeding
groups of seabirds (Giese and van Polanen Petel, 2001). Therefore, the AAD
established a research program into the disturbance of wildlife by humans in 1995
(Australian Antarctic Division, 2001). Much of their early research focused on the
effects of visitors on penguins including approach distances (Giese, 1996). This was
due to both the popularity of penguins to visitors and the lack of knowledge on what
effect increased interactions were having (Figure 7.6).

Fig ur e 7 .6 : To u rists inte ra ctin g with p en guin s in A ntar ctic a

The Australian Antarctic Division (AAD) categorised this area of science as humanwildlife interactions rather than wildlife tourism science. Their reason for this was it
was felt there was no difference between tourists interacting with wildlife and
expeditioners interacting with wildlife. Nearly three times as many people visit
Antarctica as tourists compared to research programs however most tourists only visit
for a short period of time at specific locations. This differs to the research programs
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who have established permanent stations, mostly in the ice free areas staffed by
personnel all year (Australian Antarctic Division, 2001). All have equal ability to
impact so no distinction was made between the two. However, to ensure uniformity in
thesis research into human interactions with wildlife will be referred to as wildlife
tourism science.
This study focused specifically on the development of wildlife tourism science
beginning in 1995 through to 2004 in the sub-Antarctic/Antarctic region. For
approximately ten years scientific knowledge on the impacts of humans on penguins
as well as other species has been produced from research in the subAntarctic/Antarctic region (see Engelhard, 1996; Giese, 1996, 1998; Woehler and
Croxall, 1996; Giese and Riddle, 1998, 1999; Engelhard et al., 2002; Holmes et al.,
2005; van Polanen Petel, 2005; Holmes et al., 2006). The overall aim of the research
was to provide quality information for the development of scientifically based
guidelines for managing interactions between people and the wildlife, in particular
penguins (Giese et al., 2001). Furthermore, over the same time period the Australian
Antarctic Division Human Impacts Research Program included sub-themes aimed at
investigating and understanding the possible effect of humans on wildlife in this area
(Australian Antarctic Division, 1994).
The knowledge gained from the research was then taken up by the AAD for the
development of management plans:
Getting back to your question about having my data used to advise
management then, yes in the sense that I have been involved in
drafting management plans and or revising existing management plans
for several areas in Australian precinct. For example, I was primarily
involved with the Fraser Islands which is 16 kilometres off shore from
Casey. They contain the largest breeding population of southern giant
petrels in the Antarctica continent. There is feedback from the census
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survey and monitoring work back into the system in terms of
providing a mechanism or argument or leverage for management. At
least consideration [of results from research] and in some cases
outright management regimes for those areas. (Scientist)
Furthermore guidelines on distances to be maintained between humans and wildlife
were developed as well as codes of conduct for pedestrian visits to wildlife breeding
locations. On the basis of the research the AAD recommended greater distances
between helicopters operating in locations with breeding wildlife (Australian Antarctic
Division, 2004b).
7.2.3 Finding and Interviewing the Actors
Actors can be divided into human or non-human. Interviews were conducted with
human actors involved in wildlife tourism science in the sub-antarctic/antarctic region,
in particular those actors whose research focused on penguin-human interactions. The
main procedure to identify participants was purposive (Maxwell, 2005) therefore
actors who could provide insight into this case study were asked to participate. Once
again a snowball sampling strategy was used to identify interviewees (Babbie, 1975).
At the end of each interview the interviewee was asked if they knew of anyone else
who would be appropriate to interview for this research. Interviews were conducted
until theoretical saturation had been reached (Strauss and Corbin, 1990; Maxwell,
2005) meaning further interviews were not contributing new information.
Those interviewed were employed by Government organisations including the
University of Tasmania, the Australian Government Antarctic Division and Tasmanian
government departments including the former Department of Primary Industries,
Water, and Environment (Nature Conservation Branch) as well as the Department of
Tourism, Parks, Heritage and the Arts (Parks and Wildlife Services Tasmania) (Table
7.1). To make initial contact with potential interviewees an email was sent which was
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then followed up by a phone-call. In all but two cases interviews were conducted in
person in Tasmania.
Ta bl e 7 .1 : G ro u p in g of inte rv ie w e es by empl o yme n t at th e ti me of
d ev elo p in g net w ork

Organisation

Location

Managers

Scientists

Total

University of Tasmania

Hobart

N/A

3

3

Australian Antarctic Division

Kinston

2

6

8

Nature Conservation Branch
Tasmania

Hobart

N/A

3

3

Parks and Wildlife Services
Tasmania

Hobart

1

N/A

1

3

12

15

Total

All these organisations have the primary focus and responsibility of managing the
environment or undertaking research in the sub-Antarctic/Antarctic region.

The

University of Tasmania has developed a strong research program in relation to the
Antarctic and works closely with the AAD (University of Tasmania, 2005). Parks and
Wildlife Service along with the Nature Conservation Branch collaborate with the
AAD while also having a strong involvement in the sub-Antarctic islands, including
Macquarie Island.
As before, a focused interview technique was used because it allowed interviewees the
opportunity to expand on their responses based on their personal experiences while
still ensuring structure to the interview (Frankfort-Nachmias and Nachmias, 1996).
During the interview all human actors were encouraged to speak freely about issues
they found important and relevant to the interview. The majority of participants were
interviewed at their work places. Interviews conducted lasted from 30 minutes through
to 2 hours. With participants’ permission all interviews were tape recorded and
transcribed at a later date as this allowed for greater interaction during the interview.
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Notes were also taken during the interviews. Four of the participants were guarded
with their responses while the interviews were being recorded and hinted for the
dictaphone to be switched off. Once the dictaphone was switched off they freely spoke
their views and were more forthcoming with their personal opinions and viewpoints.
Human and non-human actors were identified from the interviews and documentation.
The interviews were supplemented by documentation including journal articles, policy
documents, tourism brochures, press statements, as well as a variety of reports
including the Australian National Antarctic Research Expeditions (ANARE) strategic
plans. Any public domain text with relevance to this research project was analysed. In
some cases the text documents, such as the ANARE Strategic Plans, were regarded as
actors in this network.
7.2.4 Questions
Participants were categorised according to their position as either scientist (conducting
science and research) or decision-maker (this included those employed in management
and policy). Two sets of questions (see Appendix D and E) guided the interviews.
Both addressed the research question of describing how a successful natural science
program directed towards wildlife tourism science and its translation to management is
achievable. On completion of the preparation of the interview questions a pre-test was
conducted (Yin, 1989) to test the structure and ensure the final questions flowed
smoothly. Two individuals with no involvement in wildlife tourism were asked both
sets of questions as well as two academics from Murdoch University. The questions
worked well and no major changes were needed.
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Decision-makers Interview Questions
The decision-makers were asked eleven questions (Appendix F). Interviews began
with general questions about their current position as well as their involvement in the
sub-Antarctic/Antarctic region including how they became involved and why they
remain involved if they were. Following on from this the questions started to focus on
wildlife tourism science, in particular research on penguin-human interactions. This
part of the interview asked about strengths and weaknesses of previous and current
research. The final part of the interview related to communication and asked how
research findings were communicated to them. The final question related to whether
there was a need for future wildlife tourism research.
Scientists Interview Questions
The interview questions for the scientists were identical to the questions for decisionmakers, (Appendix G) with the exception of the question on communication. Similarly
to decision-makers, scientists were asked how they became involved in the research,
why they remain involved, as well as the strengths and weaknesses of the research.
The communication question asked scientists if they communicated their findings and
if so, how did they communicate this to decision-makers as well as the general public.
7.2.5 Analysing the Data
The key data analysis method was discourse analysis to build theory using QSR N6
(Nvivo) software for qualitative research as used in Chapter 6. Analysis focused on
interviewees’ words, actions and the documentation to gain an in depth understanding
of the research topic (Maykut and Morehouse, 1994). Excerpts from the data are
presented in the results and discussion in order to let the human actors speak for
themselves where possible (Maykut and Morehouse, 1994).
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7.3

Formation of the Wildlife Tourism Science Actor-Network

The approach to the following analysis is similar to Callon and explores the
relationships between the different actors by examining the four stages of translation
including problemisation, interessement, enrolment and mobilisation (Callon, 1986;
Woods, 1997).
7.3.1 Problemisation – Identifying Actors and Establishing the Wildlife
Tourism Science Actor-Network
Problemisation is the first step in establishing an actor-network (Figure 7.3). This part
defines the nature of the problem and identifies the actors, both human and nonhuman, involved (Law, 1986). Actor-network theory is concerned about the pursuit of
ideas; how an idea is conceived and then developed with or without resistance by the
actors involved (Woods, 1997). To begin, the various actors and their relationships in
the actor-network need to be identified (Martin, 2000). The relationships between the
different actors which are developed through the translation process contribute to our
understanding of why some networks are successful and others fail. However one
needs to remember that the actors within the network discussed here are not single
units, many of them overlap with other networks simultaneously which are outside of
the scope of this thesis.
To achieve the goal of instigating and developing wildlife tourism science in the subAntarctic/Antarctic region the relevant actors needed to be identified. The wildlife
tourism science network included a mixture of human and non-human actors (Table
7.2). These actors were classified as active or passive in the formation of the network.
Human actors can consist of individuals or groups of humans. The non-human actors
identified in this network included the penguins, Antarctica and the ANARE Strategic
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Plans while the human actors were the wildlife tourism scientists, the Antarctic
Science Advisory Committee (ASAC) and scientific colleagues.
Ta bl e 7 .2 : A cto rs id en tified in th e wild lif e t o urism sci enc e net wo rk

Actor

Human or Nonhuman

Active
Passive

Penguins and Antarctica

Non-human

Passive

Wildlife Tourism Scientists

Human

Active

Scientific Colleagues

Human

Active

ANARE Strategic Plans, AAD

Non-human

Passive

Antarctic
Science
Committee (ASAC)

Human

Passive

Advisory

or

The principal actor in this network was a small group of scientists who felt there was a
need to undertake research into the effects of human-penguin interactions. To maintain
consistency throughout this thesis this group of four scientists (the principal actor) will
be referred to as wildlife tourism scientists. These scientists came from different
backgrounds including bird ecology and sea bed ecology. They were either directly
employed by the AAD or being funded by a grant scheme from the AAD. Their aim
was to advance scientific knowledge on possible impacts from human-wildlife
interactions focusing in particular on penguins.
Although they play a role in this actor-network, managers and tourists or tourism to
the sub-Antarctic/Antarctic region were not included as actors. As noted earlier, there
are many different actor-networks taking place simultaneously with actors being
involved in a number of networks at the same time. After analysing the data it was
surmised that managers were not an actor in this particular case, rather their presence
was used as a tool to enrol the other actors into the network. Similarly tourists play an
important role in the network, however not as an actor. Instead tourists or the
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increased presence of tourists where used as an intermediary, or as a tool to convince
the other actors of the need for wildlife tourism science. Tour operators were also not
identified as a key actor in this network because of their limited presence in the
Australian parts of the sub-Antarctic/Antarctic region. Additionally, the wildlife
tourism scientists from the AAD were conducting much of their research in an area
dominated by expeditioners. So, although the bourgeoning commercial tourism
industry was one of the reasons for the development of wildlife tourism science in
general, the actual wildlife tourism science actor network developed in an area with
very little tourist presence. It was the scientific expeditioners who instigated research
into their interactions with the penguins using the tourists, operators and managers as
tools to enroll the other actors.
The success of problemisation relies upon the principal actor defining the issue in such
a compelling way it ensures the other actors accept their definition of the problem
(Callon, 1986; Woods, 1997; Arksey, 1998). Problemisation for this network involved
wildlife tourism scientist becoming concerned about the possible negative effects of
human-wildlife interactions in the sub-Antarctic/Antarctic region. Much of the human
activity occurs on key sites for the wildlife (for example breeding sites) and the effect
of this was unknown:
Antarctica tourism was increasing, expeditions to visit wildlife
were increasing and we needed to understand what impact this
could or would have. Wildlife is vulnerable to start with so we
needed to study the cause and effect of tourism. (Scientist)
We have an increasing human presence and I no longer make a
distinction between commercial and research visitors because it is
totally artificial. There is an increasing human presence on the
Antarctica continent. Less than 2% of the Antarctica continent is
ice free. Those areas are the areas most attractive to the wildlife,
particularly to the birds for breeding but also for roosting and end
of season molting. (Scientist)
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The wildlife tourism scientists wanted to instigate and develop scientific research to
quantify what effect these interactions were actually having. As there had been
previously very little scientific knowledge on the possible effects of humans on
wildlife no answers were available to this question.
For human wildlife interactions there are a number of obstacles to identifying the
impacts. Frequently the baseline data is lacking, therefore making it difficult to
compare wildlife behaviour during interactions, with behaviour prior to its
commencement (Newsome et al., 2005). Also, it is difficult to determine which
impacts result from human activity and which are in fact just natural variability. With
such potential complexity of interactions in the ecosystem it can be difficult to
pinpoint those components which contribute to observed impacts (Vaske et al., 1995).
Furthermore, factors such as species, age, breeding condition, level of habituation can
influence how an individual animal will respond to human interactions (Vaske et al.,
1995; Hughes, 2004; Newsome et al., 2005). Consequently, management of the effects
of human disturbance on penguins remained constrained by a lack of scientific
knowledge (Giese, 1996). All these factors resulted in wildlife tourism scientists
attempting to construct and disseminate knowledge on the response of disturbance on
the behaviour, physiology and long term reproduction of penguins (Giese et al., 2001).
If the wildlife tourism scientists were to achieve their aim of undertaking wildlife
tourism research they needed to construct the problem in a certain way in order to
engage the interests of other actors to be in line with their goal - the obligatory passage
point (OPP) (Figure 7.3). In this case, the group of wildlife tourism scientists needed
to have established their goals and interests as the essential step resulting in the
formation of an OPP (Woods, 1997) (Figure 7.7).
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However, for wildlife tourism science network to eventuate it was not the wildlife
tourism scientists which needed to become “indispensable in the network” (Callon,
1986 p.204) but rather their scientific research. To achieve this both the human and
non-human actors in this network needed to be determined and defined in a way that
the proposal for the instigation and development of wildlife tourism science would
eventuate (Figure 7.7). The problemisation stage identified the five actors involved
and their goals if they were to be enrolled into the wildlife tourism science network.
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Fig ur e 7 .7 : W ild life tou ris m sci enc e acto r-n et work
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Penguins & Antarctica
I think of all the regions around the world where there is potential
for land based tourism to cause an impact on wildlife it is in
Antarctica. (Scientist).
Penguins were identified as one of the key non-human actors involved in this
network. Penguins were chosen as the focal species for the wildlife tourism scientists
because they

are abundant,

as

well

as

being

the species that

most

visitors/expeditioners wish to interact with, placing them in a potentially vulnerable
position. Scientists identified penguins as the focal species for their research because:
A number of reasons [for the focus on penguins]. One is that we
have got a better handle on their numbers and trends than any other
species. They are a conspicuous and obvious part of the Antarctica
environment. They are something that people readily identify with
and it is something that we can argue convincingly, or more
convincingly in terms of either having an impact or being concerned
about impact. (Scientist).
I think it was probably just a priority thing. Penguins are more often
coming into contact with tourists than seals are. They are more
likely to be affected because they have large colonies and they are
more visibly affected I guess, will jump off nests and move away.
So I think it was probably logical that penguins should have been
the first priority. (Scientist)
Antarctica was aligned with penguins as one actor because the penguins are a part of
the unique landscape:
You know you have got unique combinations there of lots of people
visiting relatively few sites and wildlife that are incredibly
dependent on those same very few sites and breeding under fairly
extreme conditions both in terms of environment and time frames
and all of that kind of thing. So if there is any where in the world
where there’s the potential for what a lot of people see as a fairly
benign activity to cause a problem I think it is in this region.
(Scientist)
To align their network the wildlife tourism scientists needed to construct the identity
of the penguins and Antarctica in line with their own OPP.
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…people perhaps have the image of the Antarctic being an
enormous place and when they think of environmental problems
they think it is a big place it can probably take a few people. The
reality is that 99% of all human activity are on the ice free areas.
Now that is where all the human activity occurs it is also the key
sites for wildlife and plants. That is where Adélie penguins breed,
that is where the nesting birds breed. They are important areas for
wildlife. I am trying to paint a picture to get away from a big
homogenous white place, it is not homogenous, a lot of it is white
and those are big areas and to be honest there is very little that we
are doing to impact upon that. But the few ice free areas is where
our focus is but it is also very important as a habitat for wildlife.
(Scientist)
Scientific knowledge was needed to ensure that interactions between penguins and
humans were having a minimal effect and effective guidelines could be put in place
where necessary. Concern was because many of these interactions were taking place
during the penguins breeding period so there was a need to determine what effect this
was having to ensure precautions were taken to minimise impacts.
As I started looking into the issue it became fairly evident that
there was a real need for this kind of information. This was largely
due to a bourgeoning commercial tourism industry. That there
really wasn’t that much information and I guess I had a
background in behavioural ornithology and this was really a
practical way of turning what was a very theoretical kind of
research background up until then into something that was a bit
more management orientated, directed research. (Scientist)
The wildlife tourism scientists highlighted anecdotal evidence which suggested that
interactions between humans and penguins could be having an effect on their
breeding success as some species had suffered declines in size of local populations
(Giese, 1996). By raising these ideas they reinforced the need for science to
investigate possible impacts as a way of ensuring minimal disturbance to these
animals. Therefore, the goals of the penguins were defined by the wildlife tourism
scientists as achieving long term sustainable populations with minimal disturbance
from human-wildlife interactions.
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Scientific Colleagues
The next actor identified in this network which the wildlife tourism scientists needed
to enrol was their scientific colleagues. This included other scientists who were
involved in the research in the sub-Antarctic/Antarctic region. Scientific colleagues
identified were from the AAD, as well as from organisations such as the Antarctic
CRC, universities conducting research in Antarctic and also the scientists involved in
the establishment of the scientific goals and priorities for the AAD. For mobilisation
of the wildlife tourism science network to be successful the support of scientific
colleagues was needed. This is because scientific colleagues are consulted on what
projects are chosen as important areas of research for the AAD.
The Australian Antarctic research community has been involved,
over the past two years, in discussing, developing and promulgating
ideas for the research which should be undertaken within these
strategic plans. (Australian Antarctic Division, 1994 p.i).
They consult with all the major scientists. It is consultative as well as
scientists in the division getting together and working out where they
want to head to. (Scientist).
To enrol the scientific colleagues the goals for them needed to be identified as a
requirement for empirical knowledge on human-wildlife interactions so as to protect
the wildlife and their environment. The lack of current knowledge on human-wildlife
interactions could result in a detrimental effect on the breeding success and
sustainability of penguin populations. The following comment was made by one such
colleague:
There so much human presence around the wildlife and around
wildlife that is not used to human presence and that impact has never
been quantified. The research came about because there was a
definite need for it. (Scientist)
Therefore in the wildlife tourism science actor-network, the goal of the scientific
colleagues was identified as increased scientific knowledge on penguins, the
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Antarctica for the advancement of science. To be enrolled into the wildlife tourism
science network scientific colleagues ultimate goal was identified as increased
scientific knowledge to protect the sub-Antarctic/Antarctic region. If this was to be
achieved then research into the effects penguin-human interactions was required.
ANARE Strategic Plans 1995-2000
The ANARE Strategic Plans 1995-2000 were another key actor because wildlife
tourism science needed to be incorporated into the strategic plans for the AAD. These
were the first strategic plans for science in the AAD and were developed in response
to a report undertaken by the Antarctic Science Advisory Committee (ASAC) in 1992
Antarctic Science – The Way Forward (ASAC, 1992; Stoddart, 1992). This review
identified major changes were needed to the science program at the AAD, in
particular the development of strategic research programs. These programs were to be
related to national and international priorities particularly those relating to the
environment and environmental change. They recommended six programs including
Atmospheric Sciences, Biological Sciences, Glaciology, Oceanography, Geosciences
and Human Impacts (Australian Antarctic Division, 1992; Australian Antarctic
Division, 1994).
The AAD has an in-house budget which funds research within these sections. The
Human Impacts Research Program was seen as the most relevant to wildlife tourism
as it aimed to cover a range of disciplines as well as issues (Australian Antarctic
Division, 1994). The overall goal of the Human Impacts Research Program was
identified as:
… to provide information to be used for protecting the natural and
anthropogenic values of the Antarctic, sub-Antarctic and Southern
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Ocean from impacts caused by human activity in the region.
(Australian Antarctic Division, 1994 p.67)
A further outcome of the 1992 Report was the employment of a Program Leader for
each of the research programs. This person would be responsible for developing the
strategic science plans for their research program (ASAC, 1992). The Program
Leader, Impacts Research Program, was appointed in 1994. The position is still
present and filled. The Leader’s responsibility was to develop the Human Impacts
Research Program’s strategic plans for next 5 years of scientific research in the subAntarctic/Antarctic region. After consultation with a variety of scientists involved in
the sub-Antarctic/Antarctic region clear goals were identified and allocation of
resources were given to areas of highest priority (Australian Antarctic Division, 1992,
1994).
The commencement of the Human Impacts Research Program, employment of a
Program Leader and strategic planning for the AAD made it an ideal time for the
wildlife tourism scientists to establish their actor-network based in the Human
Impacts Research Program:
The document that you have before you [ANARE Strategic Plans
1995-2000] is the culmination of those developments and ideas. All
plans have, in draft form, been the subject of wide consultation with
the relevant scientific communities. (Scientist)
Therefore the goal of the ANARE Strategic Plans was identified as the inclusion of
wildlife tourism science as a priority area of research. This research would provide
information to be used for protecting sub-Antarctic/Antarctic from impacts caused by
human activity. If this goal was to be achieved, research into the effects of human
interactions with penguins was needed.
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Antarctic Science Advisory Committee
The next major actor identified was the Antarctic Science Advisory Committee
(ASAC). Since 1947-48 the Australian National Antarctic Research Expeditions
(ANARE) has been operating their science programs in Antarctica and sub-Antarctic
islands (Australian Antarctic Division, 1994). In 1985 the ASAC, a committee
independent of the AAD, was formed to report directly to the federal Minister for the
Environment (ASAC, 1987) to:
To provide the Government, through the Minister for the Environment
and Heritage, with regular evaluation of the success of the Antarctic
program in meeting Australia’s scientific objectives (ASAC, 2003
p.4)
ASAC conducted this evaluation by engaging an independent team of internationally
recognised scientists (from both Australia and overseas) onto the committee who are
not participants in Australia’s Antarctic Science Program. This committee sets the
scientific directions of Australia’s Antarctic scientific program as well as making
recommendations to the government on a variety of areas including future directions
of research (ASAC, 2003).
To achieve the formation of the wildlife tourism science network ASAC needed to
be enrolled to support and recommend the wildlife tourism scientists’ area of
research to the government. Therefore, in the wildlife tourism science actor-network,
the goal of ASAC was having appropriate research goals which reflect Australia’s
current and proposed Antarctic interest while protecting the Antarctic environment
through scientific research of national significance. To be enrolled into the wildlife
tourism science network ASAC needed to be persuaded that if they were to achieve
their goal of protecting the environment, then research into penguin-human
interactions was needed.
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7.3.2 Interessement: The Second Step in Translation
The next step in translation is interessement. This is where the actions of the
principal actor attempt to impose their identity on the other actors by blocking other
possible alignments (Callon, 1986). This is done to secure allies into the enroller’s
project (Arksey, 1998). Each actor enlisted into the problemisation phase can be
integrated into the plan or can “…refuse the transaction by defining its identity, its
goals, projects, orientations, motivations, or interests in another manner” (Callon,
1986 p. 207). This stage of translation is reliant on the principal actor reinforcing the
identities and associations they identified in the problemisation stage. Here the
principal actor seeks alliances with the other actors and attempts to convince them
that their solution is the only way forward (Kitchen, 2000). This is achieved by
drawing on a range of intermediaries.
This is a competitive part of the building of an actor-network since actors are often
implicated in the problemisation of other networks. So interessement is a crucial
stage of the actor-network process (Callon, 1986). In this case the wildlife tourism
science network developed with little resistance from other actors. Although the idea
of wildlife tourism science was instigated primarily by a small group of scientists it
came about at an opportune time when most of the involved actors appeared to be
open to such an idea developing “I guess the focus of science in general began to
change. The scientists began to think more about the impacts…there was a paradigm
shift, people started to think about their effect on the animal” (Scientist). Therefore,
the interessement of most the actors was straightforward and proceeded in most cases
with little if any contest.
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Interessement occurred through a variety of strategies, each varying slightly
depending on the actor. For penguins and the sub-Antarctica/Antarctic region,
interessement occurred indirectly. As this actor was passive they had no means to
dissent to the wildlife tourism science actor-network. For the penguins all the
wildlife tourism scientists needed was for them to show signs of disturbance from
interactions with humans. This linked with the increase in tourism to Antarctica and
increased number of tour operators raised concerns over the long term effect this
could have on their breeding success.
In a 1984 review of the status of seabird populations world-wide, 85
seabird species were either considered endangered or were being
measurably affected by human activity. Recreational visits and
tourism contributed to population decreases for almost 25% of
these. (Giese, 1999)
The wildlife tourism scientists did not have to prove these claims but instead used
this information to establish the identity of the penguins in such a way that supported
their claims that this area of scientific research was needed. Their research was
needed not only to have the base line knowledge, but also so there scientists with
knowledge were available to help guide environmental management in the decision
making process.
Several key factors including the importance of scientific knowledge, anecdotal
reports suggesting human-penguin interactions were having a negative impact,
quantitative research, managers need for knowledge and government reports were
used to interesse the other actors. For scientific colleagues and the ANARE Strategic
Plans 1995-2000 interessement involved connecting the specific issue of wildlife
tourism science to the wider context of protecting the Antarctic environment through
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scientific research. This research could then be used by managers to instigate
appropriate management techniques (Table.7.3).
For scientific colleagues interessement occurred through wildlife tourism scientists
undertaking quantitative research. This in turn helped interesse the ANARE Strategic
Plans 1995-2000. An outcome of the scientific colleagues becoming interessed was
the development of themes to investigate the effects of human-wildlife interactions
in the Strategic Plans.
Interessement of ASAC into the wildlife tourism science network was only possible
if interessement of scientific colleagues was achieved. It is the role of the ASAC to
examine and advise the federal Parliamentary Secretary responsible for Antarctic
matters (ASAC, 1997). To achieve this ASAC consults with a wide range of
scientists in preparing their report to advise the federal government for future
directions for Australia’s Antarctic involvement.
There is a body called the Antarctic Science Advisory Committee
which is an external committee independent of us. And that body
advises the government, so in the Antarctic division we work very
closely with that committee and in constructing the strategic plan,
the plan is actually their plan although we do all the work to
establish it. (Scientist)
Overall, the interessement strategies the wildlife scientists pursued proved to be
sufficient. The wildlife tourism scientists were able to take the development of the
actor- network to the next stage in the translation process.

K.J. Rodger

Actor-network-theory and wildlife tourism

Ta bl e 7 .3 : In te ress em en t o f the wild lif e tou ri sm s cien ce

214

ne t wo r k

Actor
Identity
Interessement
Scientific
Increased scientific Wildlife
tourism
Colleagues
knowledge on
scientists established
penguins, the
alliances by appealing
Antarctica and the to their colleagues
advancement of
normative beliefs for
science
quantitative research
and data to advance
scientific knowledge.

Illustrative quote
Consequently, despite having a general understanding of the effects of human disturbance
on Adélie penguins, management agencies remain constrained by a lack of specific and
scientifically rigorous information. Experiments designed to quantify the effects of
breeding success of specific types and intensities of human activity could provide
information for the management of human behaviour around Adélie penguin colonies.
(Giese, 1996 p. 157)

Presented the design
and method for their
research
as
quantitative.

When I first started this work there was nobody else doing field based experimental studies
where you actually were in-situ measuring the response of animals to actual stimuli that
you were controlling. So up until that time there had been some anecdotal reports and some
opportunistic observations but I think we were the first people who really started saying
lets do more towards actually manipulating the situation so that we can ultimately
determine exactly which type of stimulus generates exactly which type of response.
(Scientist)

Appealed to the need
for good scientific
data for management
of human impacts as
raised by 1992 report
by ASAC

I think it [wildlife tourism science] filled a management gap that they [managers] were
aware of…if there is reasonably robust scientific information around that they can base
management on then they will. (Scientist)

ANARE
Strategic
Plans
1995-2000

Inclusion of
wildlife tourism
science in plans to
provide
information to be
used for protecting
subAntarctic/Antarctic
from impacts
caused by human
activity

Science assists in providing data and the measurement to provide the basis of the policy
(Manager)

…looked at the full spectrum on what you might consider to be human impacts. Anything
Highlight
the from the old fashioned perspectives of fuel and waste through to more integrative ways of
importance of their looking at the environment. It was felt research on disturbance was needed. Australia really
particular area of led the way …
research over other (Scientist)
human impact studies.
… there was a need to have a specialist in the subject. One that knew what was involved in
the visitation, someone with the knowledge that they could draw on when it came to setting
policy or deal with applications for research in Antarctica. Needed the information on what
effect it was having but also needed the expert to make the decisions. (Scientist)
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7.3.3 Enrolment
Whilst interessement defined the interests of the actors in this actor-network and
encouraged the instigation and development of wildlife tourism science, it did not
actually enrol the actors into an active network (Woods, 1997). Enrolment is the stage
where the principal actor tries to reinforce the alliances which they formed in the early
stages of translation. This can be achieved by a “group of multi-lateral negotiations,
trials of strengths and tricks” (Callon, 1986, p. 211).
The Madrid Protocol was central to the enrolment of the various actors in the wildlife
tourism science network. In 1994, fours years before the ratification of the Madrid
Protocol Australia enacted legislation to implement the Protocol. This bound all
Australians by law to observe its provisions. The Protocol had developed due to
growing concern among the parties to the Antarctic Treaty about the global importance
of this environment and the increasing need to protect it from the effects of increasing
human activity (Australian Antarctic Division, 2000).
The process of enrolment involved wildlife tourism science being included in the
ANARE Strategic Plans which would be approved by ASAC. The Madrid Protocol was
the key intermediary used as it would justify the need to undertake wildlife tourism
science. As the Madrid Protocol, Article 3: 2 states:
2. To this end:
(a) activities in the Antarctic Treaty area shall be planned and conducted on the
basis of information sufficient to allow prior assessments of, and informed
judgments about, their possible impacts on the Antarctic environment and
dependent and associated ecosystems
(b) activities in the Antarctic Treaty area shall be planned so as to avoid:
iv) detrimental changes in the distribution, abundance or productivity of
species of populations of species of fauna and flora;
v) further jeopardy to endangered or threatened species or populations of
such species
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While recommendation XVIII- Ia – Protect Antarctic Wildlife, which governs general
human activity around wildlife states:
Do not use aircraft, vessels, small boats or other means of transport in
ways that disturb wildlife, either at sea or on land.
Do not feed, touch, or handle birds or seals, or approach or
photograph them in ways that cause them to alter their behaviour.
Special care is needed when animals are breeding and moulting.
The Protocol establishes environmental principles for the conduct of all activities which
must be assessed for their potential impacts before they are undertaken.
The Protocol states explicitly that activities in the Antarctic shall be
planned and conducted on the basis of information sufficient to allow
prior assessments of, and informed judgments about, their possible
impacts on the Antarctic environment. (Australian Antarctic Division,
1994 p.70).
As a signatory to the Protocol Australia needed to ensure measures were taken to
protect the environment. The significance of the Madrid Protocol was reinforced by
comments made by scientists:
…especially given the significance of Antarctica and significance of a
lot of these places like sub-Antarctic. Yeah, it was very important.
From a legal stand point because it stipulated it in the Madrid
Protocol… (Scientist)
Yes, of course [scientific research currently used to help manage
impacts of tourism on wildlife] is the answer because of the Madrid
Protocol. It does talk a lot about human interaction. (Scientist)
The Protocol was important because it highlighted the importance not only of
Australia’s obligation to undertake research to protect the wildlife but also how this
research needed to include the effects of human wildlife interactions. This research was
needed to ensure detrimental changes to penguin populations were prevented.
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However, it was not only the Madrid Protocol contributing to the enrolment of the
actors into wildlife tourism science network. It was also the work itself:
It was quantitative. It was the figures that sold it; it was the good
experimental designs, the unambiguous end points that were measured,
and the good solid statistic analysis that meant that it was perceived as
being rigorous work. (Scientist)
To ensure the enrolment of scientific colleagues, ANARE Strategic Plans and ASAC
the wildlife tourism scientists highlighted the robustness of their findings and their
relevance to management;
The point is to influence is in the planning, not at the end. This
scientific research can influence environmental management at the
AAD; they are the people who make the decisions. (Scientist)
The wildlife tourism scientists view themselves as applied scientists who are
concerned about conservation. They used this idea as a tool for enrolment as it
illustrated that their research, if undertaken, would then result in practical conservation
outcomes. This would then meet the needs of the Australian government which in
previous years have become more interested in research which had pertinent outcomes
for management.
At a level which the Australian Government is pushing more and more
science is there to solve problems, to create new innovations and to
solve problems for industry and to develop new industry and to be seen,
if you like, as a handmaiden of fiscal policy rather than as part of
cultural and education policy. (Scientist)
The public’s image of the AAD and their guardianship of the wildlife was used by the
wildlife tourism scientists for enrolment of actors to their network. The undertaking of
scientific research is no longer simply the result of the preferences and negotiations that
have taken place in society but rather reflect society itself (Harding 1994). Scientific
research is often known to examine the areas that society deem as important. Pressure

K.J. Rodger

Actor-network-theory and wildlife tourism

218
from society can influence decision makers about where funding for research needs to
be allocated.
… identified that there would be community concerns about certain
aspects of Antarctica including the wildlife which is the most sexy and
most obvious. For example you go to Mawson [station] and there is a
huge amount of rubbish sitting on the sea floor, it is put out on the ice in
the winter time, ice melts rubbish goes. People may know about that but
it is an abstract concern, when people were informed in the mid 60s that
Adele penguin eggs in the Antarctica had high levels of DDT that had
been transported from the northern hemisphere it created a level of
concern and immediate response. Where as the practice of dumping
rubbish on the sea ice continued beyond that because it wasn’t as much
of a concern. So […] recognised that and also a driver in public
awareness and public sensitivity so […] came up with this whole idea
[of wildlife tourism science]. (Scientist)
All of these tactics and intermediaries were used by the wildlife tourism scientists to
enrol the other actors into their network. The wildlife tourism scientists needed to
ensure all the identified actors acknowledged and accepted the need for wildlife
tourism science in the sub-Antarctic/Antarctic region.
7.3.4 Mobilisation: Final Stage of Translation
Mobilisation of the network is the final stage of translation and was dependent on the
actors all accepting that there was a need for the instigation and development of
research into human-penguin interactions. The key task for the wildlife tourism
scientists was to ensure that their role of representing the other actors within the actornetwork was secured (Arksey, 1998). The establishment of the strategic plans for the
Human Impacts Research Program for 1995-2000 was the key forum where
mobilisation of the wildlife tourism science network took place.
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Included in the 1995-2000 strategic plans were five themes outlined below:
•

Theme 1: Values of the Antarctic
To understand the living and non-living values of the Antarctic so
that human activities can be managed to ensure these values are
protected.

•

Theme 2: Threats to the Antarctic
To understand the threats to the Antarctic caused by human activity
so that activities can be managed to reduce environmental
degradation.

•

Theme 3: Characteristics of the Antarctic Environment
To understand biological and physical processes that have
implications for the protection of the Antarctic environment.

•

Theme 4: Efficiency of Activities in the Antarctic
To increase the efficiency of activities in the Antarctic region so
that our presence and environmental impacts are the minimum
necessary to satisfy national Antarctic interests.

•

Theme 5: Procedures to Limit Impacts on the Antarctic
To recommend management strategies that protect the Antarctic
environment and support legitimate activities in the region.
(Australian Antarctic Division, 1995 p.3)

Each of these broad themes were expanded to include specific goals and approaches on
how they would be achieved. Theme 2 for the Human Impacts Research Program –
Threats to the Antarctic - was important to the wildlife tourism science network
because it raised the importance of understanding impacts through monitoring:

Significant impacts may arise from nearly all aspects of the human
presence in the Antarctic including tourism research and operational
support. Monitoring of key biological and physical parameters will be
established to provide early indication of deleterious effects.
And
Establish monitoring programs to verify predicted effects and to detect
unforeseen effects of tourism, research activities, construction of
facilities and logistics support activities. Australian Antarctic
Division, 1994 (p.73)

K.J. Rodger

Actor-network-theory and wildlife tourism

220
Theme 3 for the Human Impacts Research Program - Characteristics of the Antarctic
Environment - was also relevant to the wildlife tourism science network:
Examine the effects of physiological stress to mammals and birds
(caused by operational procedures, scientific research manipulations
and recreational activities) to determine whether stress can reduce the
viability of individuals or populations. (Australian Antarctic Division,
1994, p.76)
By these themes and goals becoming a part of the strategic plans for the Human
Impacts Research Program the wildlife tourisms scientists had consolidated their
position as representative for all the entities in their network. These plans were
supported by their scientific colleagues “…chief scientist was supportive of that
[wildlife tourism science]” and agreed to by the ASAC. This resulted in the wildlife
tourism scientists being in a position for wildlife tourism science to be undertaken to
examine the effects of human-wildlife interactions.
For mobilisation of the wildlife tourism science network these themes and goals needed
to become actual projects:
…felt that the quickest way we could make an impression would be to
continue with […]’s work. Because [they were] doing good solid stuff
if I provided […] with a contract for 2 to 3 years we could actually
take it … through into getting guidelines and really consolidate it. So
when […] finished there might have been a little bit of a gap there but
pretty soon after that I basically got […] on [employed] and so […]
was working here and during that time […] was doing some work on
the ground but it was also during that time that […] established the
projects which then became [others] projects. (Scientist)
In 1996/97 season wildlife tourism science projects were undertaken. Over the next 8
years the number of research projects increased, examining a variety of species.
I am not doing any research myself in wildlife tourism but within our
program, in our human impacts program we have people who are
looking at the effect of tourists from some aspects of animal
physiology, the animals being mainly seals and penguins in the
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Antarctic that is what people want to see. So we are putting a part of
our resources into a series of studies. (Scientist)
Projects included for example effects of helicopters on Antarctic wildlife; impact of
disturbance on breeding behaviour and physiology of southern elephant seals; and
population monitoring of Adélie penguins:
The type of questions being asked are probably back in the day when
[…] started is ‘are there impacts?’, determining whether there is an
impact, and now it is a lot more for species that have been studied like
Adélie penguins starting to ask more detailed questions like ‘What is
the variation of response, where are we finding this response, and
where aren’t we finding this response?’ Probably at a second level of
investigation. (Scientist)
The stabilisation of the wildlife tourism science actor-network could not fully be seen
until 2004 when not only were projects into the effects of human-wildlife interactions
were being undertaken, but managers were using the knowledge:
Information arising from this research is being used to develop the
Australian Antarctic Division’s guidelines for managing human
interactions with wildlife. This includes codes of conduct for pedestrian
visits to wildlife breeding groups and guidelines for use of helicopters
around aggregations of animals. The major outcome of this research to
date has been to increase the Australian Antarctic Division’s
recommended distances for helicopters operating in the vicinity of
breeding wildlife. Results from this research are also being made
available to commercial tour operators and other Treaty Nations.
(Australian Antarctic Division, 2004b).

Translation had occurred successfully as all actors identified by the wildlife tourism
scientists were enrolled into this actor-network. The key actors in this network were the
penguins and Antarctica, scientific colleagues, ANARE Strategic Plans 1995-2000 and
ASAC. The wildlife tourism scientists built relationships with each of these entities
which in turn developed into the instigation and development of wildlife tourism
science. For the period 1995-2004 wildlife tourism science had been ‘black-boxed’.
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7.4

Disbanding of the Wildlife Tourism Science Network

The wildlife tourism science network, based primarily within the Human Impacts
Research Program, continued to expand including internal and external scientists along
with PhD candidates. These scientists were all conducting research on the effects of
human-wildlife interactions at a variety of sites as well as on a wider range of species:
I made the decision that there was a window of opportunity then and as
with all research one piece of research leads to another. So although I
was thinking of it as being 3 to 4 year period it would not have
surprised me if much more had built on from it. (Scientist)
Projects included: Project 2251 – measuring the effects of helicopter operations on
Antarctic wildlife (1996/97/98/99); Project 1007 – impact disturbance on breeding
behavioural and physiology of southern elephant seals (Mirounga leonine)
(1996/97/98/99); Project 2264 – population monitoring of Adélie penguins
(1997/98/99/00) and Project 1148 – measuring the effects of human activity an
Antarctic wildlife (2000/01/02/03) (Australian Antarctic Division, 2005). However,
despite the research and uptake of knowledge for guidelines and management the
wildlife tourism science network came to what Callon (1986) referred to as
“dissidence”.
Wildlife tourism science had remained an important stream of research for the AAD
with its inclusion in the ANARE Strategic Plans 1995-2000. In October 1999 the
Antarctic Science Advisory Committee (ASAC) launched Australia’s Antarctic Science
Program Strategic Plan 2000-2005 (Australian Antarctic Division, 1999). The themes
and goals for the new plans were very similar to 1995-2000. Importantly for the
wildlife tourism science actor network research into the effects of human-wildlife
interactions continued to play a prominent role.
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The Environmental Protection Annex to the Antarctic Treaty system
(the Madrid Protocol) binds nations to high levels of environmental
responsibility for all activities conducted in Antarctica and the Southern
Ocean. The growth of the tourism industry brings new challenges for
wildlife and the environment, through the introduction of disease and
through disturbance. Human Impacts research in Antarctica provides
scientific bases for the development of protocols and guidelines for use
by environmental managers. (Australian Antarctic Division, 1996, p. 6)
In the most recent Antarctic Science Strategy 2004/05-2008/09 (Australian Antarctic
Division, 2004c), launched in 2004, wildlife tourism science was no longer a priority,
aim or theme for the AAD. From 2004/05 season onwards, the AAD approved only
one wildlife tourism science project which involved monitoring for long-term or
cumulative impacts in Southern Ocean seabirds (Australian Antarctic Division, 2005).
The remainder of this section (7.4) describes the dissidence of the wildlife tourism
science actor-network. By describing which actors stayed involved, which departed,
and which joined, the disbanding of the network is explored.
Between 1995 and 2004 scientific research into the effects of wildlife tourism was
conducted under the guidance of the ANARE Strategic Plans. The research examined
not only short term effects of human-wildlife interactions on a variety of species but
also include the long term effects to take into account cumulative impacts which are
often difficult to identify.
What I was trying to do was establish what I would ultimately would
have liked was […] looking at the immediate effects, the physiological,
the behavioural responses and those short term responses and have that
complimented by […] looking at the long term things like survival and
breeding success and those sorts of things. That was the structure that I
was pushing for but just didn’t succeed in getting the resources.
(Scientist)
For wildlife tourism science, the ideal situation is to link short term responses of
wildlife with the long-term effects on the animals. Long-term impacts take time to
identify as repeat visits to the same wildlife are common which could result in
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cumulative impacts on wildlife populations (Duffus and Dearden, 1990; Boyd, 2002;
Newsome et al., 2005). Although difficult, it is important to determine whether the
short term responses caused by human activity translate into long term effects on the
animals’ reproduction, behaviour, physical condition, distribution, use of habitat and
whether these changes actually influence survival and population size. The biological
significance of short-term behavioural change in response to human wildlife
interactions has rarely been demonstrated conclusively (Bejder, 2005).
The wildlife tourism scientists did not achieve this for their network, instead as one
scientist commented “We were meant to take over and work at the Division for […] but
that is not going to happen now”. Dissidence by one main actor resulted in the wildlife
tourism science network disbanding. The wildlife tourism science case study illustrates
how changing identities and relationships can result in the disbanding of established
networks (Jakku, 2004).
7.4.1 Dissidence from within the actor-network
Considering the actors in the wildlife tourism science network had been established for
over 8 years it was unexpected to see it being disbanded. The wildlife tourism scientists
felt they had identified a need for their area of research to continue:
Certainly it needs to be ongoing. One of the things that is critical is it is
not enough to just establish guidelines based on a set of experiments.
Because you don’t actually know if you are right so it is really critical
to monitor. So that would be the key thing that you would want. You
have got guidelines in place you need to have also some way of
checking that those guidelines are working. (Scientist)
However, alliances which had seemed stable became less so. The wildlife tourism
scientists and wildlife remained enrolled in the network with dissidence coming from
scientific colleagues who in turn affected the alliance with the ANARE Strategic Plans
and ASAC. For wildlife tourism science to continue all scientific colleagues, those
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based at the AAD as well as those involved in Antarctic research, needed to stay
enrolled. This is due to the influence and power scientific colleagues have in deciding
on the direction of future research by the AAD:
Australia’s Antarctic science program for the next five years has been
finalised after thorough external evaluation by the Antarctic Science
Advisory Committee and widespread consultation with the scientific
community. (Australian Antarctic Division, 2004c, p. 2)
The wildlife tourism scientists were unable to stop their scientific colleagues dissenting
from the network. Additionally, without their support, research into the effects of
human-wildlife interactions was no longer considered a priority for the ANARE
Strategic Plans 2004/05-08/09. With both these actors (scientific colleagues and
ANARE Strategic Plans) dissenting the wildlife tourism science network disbanded.
The failure of the wildlife tourism scientists to achieve their objective of long term
research into the effects of wildlife tourism once scientific colleagues had dissented
from their network, illustrates that power is associative. Power is invested in the
relations rather than the actors. As Latour (1986) noted, the exercise of power depends
on the actions of others, resulting in power being translated. This failure of the wildlife
tourism science network is explored in more detail in the next chapter, using the
sociology of science as an explanatory lens.

7.5

Summary and Conclusion

This chapter uses actor-network theory as a method to explore the development, blackboxing and disbanding of wildlife tourism science in the sub-Antarctic/Antarctic
region. This theory examined the mechanics of power through the construction and
maintenance of networks (both human and non-human). Actors including the wildlife
tourism scientists, penguins and Antarctica, scientific colleagues, ANARE Strategic
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Plans and the Antarctic Science Advisory Committee all become involved in the
network through the process of translation.
The concept of power needs to be further examined. As actor-network theory examines
the power in relationships, rather than entities, then the power relationships which exist
prior to the development and outside of an actor-network need to be taken into account
(Woods, 1997; Jakku, 2004). Careful analysis is needed to ensure the importance of
any established and external power relationships are recognised. Principal actors will
always seek to use the power they already have as well as draw on the power of other
actors in order to support their overall goals.
This recognition of power highlights how actor-network theory can on occasions be
oversimplified. This is because all actors are involved in other networks and other
power relationships which are out of sight. Yet even though they are out of sight they
still can influence the outcomes either directly or indirectly. The wildlife tourism
science actor-network only showed the actors and their linkages defined by the
researcher as playing an important role in its establishment and disbanding.
In conclusion this chapter used actor-network theory as a method to describe the subAntarctic/Antarctic region where due to the development of a wildlife tourism science,
network management of human-wildlife interactions were being guided by science. It
follows the steps of translation from problemisation to dissidence of the wildlife
tourism science network. However, while describing the development and disbanding
of the wildlife tourism science network this chapter does not explore why. The next
chapter engages in the sociology of science literature for further explanatory assistance
to explore and analyse the development of the wildlife tourism science network and its
reasons for disbanding.

K.J. Rodger

Actor-network-theory and wildlife tourism

227

Chapter 8

Sociology of science and the wildlife tourism science
network
The previous chapter, through actor-network theory as a method, described the subAntarctic/Antarctic region. Due to the development of the wildlife tourism science
network management of human-wildlife interactions in this region were guided by
science. This chapter engages the sociology of science literature for explanatory
assistance on how and why the wildlife tourism science network developed and
disbanded (Figure 8.1).
Chapter 1: Introduction
Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism

8.1:

Introduction

8.2:

Sociology of
power
and
development

8.3:

Sociology of science, and
the disbanding of the
wildlife tourism science
network

Chapter 7: Actor-network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network
Chapter 9: Conclusion and implications

science,
network

8.4: Evolution or revolution of
science
8.5:

Conclusion

Fig ur e 8 .1 : A n o u tlin e o f th esis and stru ctur e o f Ch apte r 8
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8.1 Introduction
The use of actor-network theory allowed for the development of wildlife tourism
science in the sub-Antarctic/Antarctic region and its dissidence in 2004 to be described.
It identified the actors involved including: the wildlife tourism scientists, the penguins
and Antarctica, the scientific colleagues, the ANARE Strategic Plans and ASAC.
Furthermore, it described how wildlife tourism science was instigated with the
enrolment these human and non-human actors. The disbanding of the actor network due
to dissenting actors, in particular scientific colleagues, was identified and described.
The sociology of science literature provides possible reasons why the wildlife tourism
science network developed and disbanded.

8.2 Sociology of Science, Power and Network Development
The establishment of the wildlife tourism science network at the AAD and affiliated
organisations in 1995 was possible for a variety of reasons. To begin the time was
suitable. The network developed at an opportune time when the human and non-human
actors involved were receptive to such an area of scientific research. Therefore,
translation of the network was straightforward and in most cases proceeded with little if
any contest. In part, this was due to the recommendations by the ASAC 1992 report (to
the Parliamentary Secretary for the Antarctic) to instigate a Human Impacts Research
Program at the AAD (ASAC, 1992). The wildlife tourism scientists would be based in
the Human Impacts Research Program. As this was a new program with a new Program
Leader it allowed for the wildlife tourism scientists to interesse other actors in their
network during its creation.
Further explanations for the successful establishment of the wildlife tourism science
network can be drawn from the sociology of science literature. This section examines
K.J. Rodger

Sociology of Science, Power and Networks

229

the wildlife tourism scientists use of power to build associations allowing for the
formation of the wildlife tourism science network. Of particular relevance was the use
of the scientific method by the wildlife tourism scientists. Also of relevance were the
concepts of applied science and professional recognition.
8.2.1 The Strength of the Scientific Method
Scientists use the scientific method to ensure value free experiments are undertaken that
use replication, quantification and statistical analysis to ensure data and findings are free
from contextuality (Altrichter, 1986). Empiricism and objectivity are fundamental to the
positivistic Western notion of the scientific method. These concepts, especially
empirical research, were used by the wildlife tourism scientists to interesse and enrol
other actors into their network:
I like […]’s work because even though at the moment tourism operators
have guidelines about how far you should approach animals and how
you should behave around those animals it is not based on any sort of
empirical data. So […]’s is the first work on Weddell Seals which is
providing that empirical data on how you should behave around seals.
(Scientist)
The wildlife tourism scientists built an association with their scientific colleagues due to
the empirical approach they tried to apply to their work. This was needed because many
of their scientific colleagues were from the natural sciences and held strong views on
the importance of the scientific method and quantitative research.
The scientific method used by the wildlife tourism scientists for their research followed
the empirical model “It was quantitative” (Scientist). This added strength and validity
to their research. As one scientist commented “It is good solid science, so there is no
scientific weakness to it. As the research followed the scientific method, then the found
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knowledge was believed to be objective, free from all subjective influences (Ziman,
1984).
I think the other strength is that we have tried to use a range of response
parameters so although the focus has been on very short term
behavioural and heart rate indicators we have also, where we have been
able to, tried to look at longer term response parameters like breeding
success which tend to start to give you information about what the
biological significance is of the shorter term response you are
measuring. I think the strength of it [wildlife tourism science] is that we
have tried to interpret our results and also collect information on true
control situations of what are these animals like when there is no human
activity. But also what are they like in response to natural disturbance in
real life. We have got a way of working out the biological significance.
(Scientist)
Validity in the scientific community is also dependent on publication, peer review and
other forms of communication which enhance credibility. The methods used by the
wildlife tourism scientists were examined and validated by the scientific community.
Due to the wildlife tourism scientists using principles from biology and ecology (i.e. the
scientific method) validity was given to their work. This consolidated their association
with scientific colleagues. This resulted in a powerful association between wildlife
tourism scientists and scientific colleagues.
8.2.2 Professional Recognition
Professional recognition plays an important role in the scientific community and
contributed to the power associations holding the wildlife tourism science network
together. In science, professional recognition is dependent upon the conformity to social
norms (Storer, 1966). Professional recognition and professional reputation are reliant on
the exchange of new information. Communication can take place in a variety of forms,
from presenting at a conference, to being asked to give a review lecture through to
publications (Ziman, 1984; Mulkay, 1991). Research papers are important as they allow
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for theories, data and methods on which the findings rest to be approved by the
scientific community (Gilbert, 1976).
One of the major successes that we had was if you look back through the
Symposium of SCAR Biology Working Group every 3 or 4 years when
[…] first reported their work [on human-wildlife interactions]. [...]
would be a lone voice in this field. The most recent one which was in
Amsterdam there were quite a few other countries presenting in this
area. I feel that is a major success. Very quickly there were other
countries jumping on the band wagon. They were seeing that yes good
solid science in this area is something that we can do. Australia really
led the way and lot of other groups then jumped on the band wagon. I
felt that one of the major successes to come out of […]’s work is that
recognition that it is good important work that should be done. If you
look through the CEP [Committee for Environmental Protection] you
will see reports from various countries on guidelines for the use of
helicopters, and all those things. All that thinking has been triggered by
this work. (Scientist)
…to do the fine scale individual behavioural physiological responses to
stress and we would put […] work into the context of my longer term
study to show how response by individuals on a one on one basis when
somebody walks towards them colony or stresses the bird or whatever,
how that is manifested over a longer time scale given that these birds
live for 20 years. It is a very good approach, cutting edge approach;
other countries have adopted that approach. (Scientist)
The building of a professional reputation can be used to obtain other resources including
students and research funds (Mulkay, 1991). Rewards for one’s work are reliant on how
the quality of the work is perceived by other scientists (Cole, 1973). In the wildlife
tourisms science network endorsement by their scientific colleagues resulted in
increased allocation of resources including PhD students:
In human impacts there was a wildlife section and contaminate section.
[they] were sort of the fore runners in that. Then […] wanted to have 2
students, one on seals and one on penguins at Macquarie Island which is
what […] is doing. Which was also meant to have some Antarctica stuff
and that was to make a bigger unit. (Scientist)
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Professional recognition is an important factor in explaining why the wildlife tourism
science network developed and become black-boxed. Through publication and
increasing professional recognition power was added to this network.
8.2.3 Applied Science
A distinction still exists between pure and applied science. These forms of science have
been described as Mode 1 (the traditional academic mode of knowledge production) and
Mode 2 (carried out in the context of application (Gibbon et al., 1994). They have been
described as inseparable but different (Campbell, 1953). Applied science has
applications to real problems:
All my work has really ended up being of a really applied nature so it
has always been directed very much at management issues like fishery
interactions, tourists’ interactions …. All kind of applied management
type issues and that is what I enjoy doing. It has always been a
government level science so rather than based at universities. So it has
usually been dealing quite a lot with policy, sort of taking the science
through to the policy end and into management actions. (Scientist)
The wildlife tourism science increased power to their network associations by
undertaking applied science. This helped enrol their scientific colleagues as the
government in Australia today tends to advocate for applied science (Beesley, 2003).
Additionally, applied science is important for managers as the knowledge can be used
for management:
Science helps us to understand natural processes versus human
processes. We can put management mechanisms in to make sure that our
quarantine is through and adequate. That has been a real partnership and
science assisting in the development and helping the management of
protected area. (Manager)
If there is reasonably robust scientific information around that they
[managers] can base management on then they will. I think that the way
the project was set up lent itself to being translated into management
guidelines very easily. We set out from the word go to answer particular
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management questions like “how close should people go, how big
should groups be” (Scientist)
Scientific knowledge from this applied research resulted in the protection of wildlife
through management and improved the experience for tourists and expeditioners:
People want to keep going down there [Antarctica], but you have got to
respect the animals. By doing this basic sort of information which we
need to know you can figure out how to improve it for the people and
for the animals. (Scientist)
The network between the wildlife tourism scientists and other human and non-human
actors was partly fostered on the need for applied science. This was important because
managers need knowledge for management and also because the Australian government
is advocating for applied science to solve problems.

8.3

Sociology of Science and the Disbanding of the Wildlife Tourism
Science Network

For the wildlife tourism science network to remain black-boxed the wildlife tourism
science needed to become socially institutionalised. Social institutionalisation is the
creation and maintenance of formal structure (Rochester and Vakkari, 1997). It has two
main dimensions:
1.

The degree of internal organisation and boundary definition. This includes the
foundation of research associations and formal communication channels such as
scientific conferences and journals.

2.

The degree of integration in the social structures in terms of legitimisation and
resource allocation. This refers to the degree of integration of the discipline into
university departments, government departments and teaching curricula (Whitley,
1984; Rochester and Vakkari, 1997).
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Social institutionalisation was not achieved by the wildlife tourism science network.
This section, using the broader sociology of science literature, in particular the concept
of power, examines why.
Power is the probability of one actor within a social relationship being in a position to
carry out their will despite resistance (Weber, 1964). Power is achieved through
associations and actor-network theory illustrates how the use of power depends upon
the actions of others in the network (Latour, 1986). The power associations which the
wildlife tourism scientists established for their network, broke down for a variety of
reasons. Power depends upon the actions of others in the network (Latour, 1996) and for
this case study a scientific colleague dissented. With their dissension the power of
association between the human and non-human actors was lost.
With increasing professional recognition and support from management the wildlife
tourism scientists could have assumed the enrolled network would remain strong.
Although the wildlife tourism scientists achieved recognition for their work from their
peers they did not become an authority. This is achieved when a scientist is a long way
up the hierarchy resulting in their colleagues more inclined to trust the work and pay
attention to it (Storer, 1966). Gaining professional recognition gives authority to certain
scientists resulting in them being able to influence the work and opinions of other
scientists. The wildlife tourism scientists were not able to retain authority and in turn
influence the work and opinion of their scientific colleagues.
Reasons for the scientific colleague dissenting included their perceptions on the
significance of wildlife tourism science and their normative beliefs about science.
Although the reasons for the scientific colleague dissenting are presented as distinct
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categories it should be noted that neither the data nor the categories are discrete. These
categories are likely to be interrelated and reliant on each other.
8.3.1 Perceptions on the Significance of Wildlife Tourism Sscience
Over the 8 years of wildlife tourism science being undertaken new scientists were
employed in the AAD, some in positions of authority. These appointments changed the
balance of the network and associations One influential scientific colleague dissented
from the network:
The … scientist … doesn’t believe that it [wildlife tourism science] is
important. It is kind of like what is the point in doing this there are better
things to do. But I think they will shoot themselves in the foot. Because
when lay people, non scientists say: “what are the impacts of human
activities in Antarctica?”, they are going to think animals not going to
think contaminations, oil spills and that sort of thing. I think it is going
to come back and bite them on the bum. (Scientist)
I think it is reflective of different personalities who see the priorities
and function of the division differently. I think too a lot of people
aren’t convinced that wildlife interactions are potential problems as a
management issue in the region. I think they see it as a fairly minor
concern. (Scientist)
Although the wildlife tourisms scientists were conducting quantitative research to
determine the effects of human-wildlife interactions this was not enough to keep the
network black-boxed. The perceived non importance of wildlife tourism science held by
a new scientific colleague could be explained by the difficulty in seeing its relevance:
As far as the rest of the research that’s been done on the effect on wildlife
from tourists there is no evidence yet emerging to show that Antarctic
animals are being adversely affected by tourists. There is one place, one
little island off here, which gets every tourist that ever goes to Antarctica
every year and the Gentoo penguins on the island are continuing to
increase in numbers. (Scientist)
Even though knowledge gained from this research was used to instigate or improve
existing guidelines not all scientific colleagues could see its relevance:
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So if you approach an elephant seal or penguin you will get behavioural
differences, you will get increased heart rates, you will increase blood
pressure but what does that mean, it does not mean that you are causing
stress and strain, it does not mean that this is going to be detrimental to
that individual or to the species, there is no evidence of that at all, not one
scrap; it’s a perversion of science to say ‘if you go close to that animal
you will cause a change in its behaviour and therefore you are
diminishing something in the environment’. That is a total corruption of
science … the real problem is that we jump to conclusions and that I
think is doing science a disservice, and that’s my real difficulty with
wildlife tourism. (Scientist)
Wildlife tourism scientists wanted to conduct research to determine the long term
effects of human-wildlife interactions. Short term impacts from wildlife tourism are
often easy to determine however it is difficult to say what long term effect this is or
could have:
The key weakness it [wildlife tourism science] was always attacked on
was “what is the significance of these short term responses?”. And that is
the one big that we never put to bed. We have never made a clear; we
have never proven a clear link between that short term stress event and
some detrimental consequence either to an individual or the population.
(Scientist)
In addition there is the belief of wildlife tourism being associated with conservation
rather than impacts. In many cases it is seen as a beneficial experience for both wildlife
and humans. It is the human need for and response to nature (Bentrupperbaumer, 2005).
Wildlife tourism in Antarctica is unique due to not just the wildlife but the setting in
which it takes place. Because there is no obvious environmental degradation from
human-wildlife interactions it makes it difficult to see the importance and need for
research into the effects of these interactions:
We have our own protocol posters around the place saying you can not
go within 10 metres or 50 metres at some time of the year to penguins.
That is rubbish because if you sit down near a penguin colony they
actually come up and climb on you. (Scientist)
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It is difficult for people and scientists to comprehend negative impacts could occur.
Wildlife images are popular in the western media for marketing and these images often
do very little to imply human-wildlife interactions could result in a negative impact on
the wildlife (Bentrupperbaumer, 2005). This differs to other areas of science which have
developed such as the effects of large scale fishing, whaling or climatic change where
environmental degradation in the media is clearly visible to all.
The general public, including scientists, are influenced by the way science is presented.
Images of masses of fish being hauled from the ocean or whales being harpooned have a
greater impact and result in a greater response than a few species having an increased
heartbeat:
You’re going to work on the effect of human beings that walk upright
and stand 5 or 6 feet tall from animals which weight ¾ ton and lie flat
down on the ground, if you sort of voice the research in that terms, the
methodology that you use is still a pretty wishy-washy one; you’re
looking at heart rate changes you might be look at how blood pressure
rises, you might be looking at a whole heap of behavioural reactions, but
in my view that all comes back to the ‘so what’. Animals are designed,
to have evolved to increase their heart rate, to increase their blood
pressure, to show these behavioural reactions. It is part of being an
animal. I don’t see why if they do that in front of a human being it is any
different from doing it in front of a predator or another of their own
species (Scientist)
As the negative impacts of human-wildlife interactions are often difficult to see or in
fact may be cumulative the need and significance of wildlife tourism science is often
not visible. For the influential scientist the results from the wildlife tourism science
were not indicating evidence of negative impacts.
A reason why the influential colleague failed to perceive the importance of wildlife
tourism science was due to the naivety of the wildlife tourism scientists at a political
level in relation to funding. Funding for science has become a market-based competitive
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process (Tisdell, 1997) resulting in it being more difficult to obtain. Corresponding with
the increased competition for funding comes a greater need for accountability (Turpin,
1997). Priority funding areas are often those which will have substantial outcomes:
… there is a feeling in the community that you shouldn’t be wasting
tax payers money or doing certain scientific things unless there is a
clear outcome at the end of the day which is going to enhance
industry, enhance the economy. (Scientist)
To achieve continued funding the wildlife tourism scientists needed to promote their
area of research and communicate the importance of their findings to the management
of wildlife in the sub-Antarctic/Antarctic region. Yet, this goes against the norms of the
scientific community which encourages scientists to remain disengaged and objective
(Mitroff, 1972; Cortner, 2000). Instead of entering into the political arena to highlight
their findings and the necessity of their work the wildlife tourism scientists relied upon
their scientific colleagues viewing their work with the same level of importance as
themselves. Interestingly when the funding for future research was not forthcoming the
wildlife tourism scientists identified difficulties with the work as the blame:
I think people start to take notice when you are demonstrating gross
effects. [Wildlife tourism science] hasn’t been set up to do that. It has
been set up to detect when the responses are beginning to occur and to
manage to avoid. I think one of the difficulties of the work is that it
does focus very much on the fine scale responses but that is not
always where […] get excited. (Scientist)
8.3.2 Scientists Normative Beliefs on Wildlife Tourism Science
A contributing explanation as to why the wildlife tourism science network disbanded
relates to this same influential colleague’s normative beliefs about science researching
human-wildlife interactions. The paradigmatic position a scientist takes will influence
their research, as scientists approach their work from differing philosophies (Crotty,
1998). As reported in Chapter 6 many natural scientists are ecologists and biologists
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who have a positivistic approach to their work. For this world view or paradigm there is
a strong belief in objective empirical science and the scientific method. This was similar
to the view held by this influential colleague:
You’ve got to tell it [science] as it is. That is the most important attribute,
and it’s got to be objective. It has got to be objective. What is bad
science? Bad science is observations taken sloppily, conclusions being
jumped to without thorough reference back to the scientific principle of
observation and deductive logic and induction and experimentation so
it’s careful adherence to logic. In fact to go back to the age of
enlightenment and say “how did they do it?” then they asked questions so
good science is all about good procedure. (Scientist)
This colleague was not convinced that wildlife tourism research was an objective, value
free, reliable science:
Let me say something which might be politically horribly incorrect. I
think people who tend to work in this area [wildlife tourism] are on the
whole less objective maybe than those who work in other areas
frequently they are eco-warriors, they are doing research in that area in
order to find some numbers to support a position that they held at the
beginning. That’s not the way that science works. It is the absolutely
antithesis of the way science works and I think maybe we have a
number of those people in the tourism area and the outcome of their
research is primarily ‘there I told you so’. That’s a horribly over
generalised statement but it has been clear to me over some years this is
frequently what happens. (Scientist)
Even though the establishment of the wildlife tourism science network had been
possible due to the quantitative approach they took with their work the dissenting
colleague who was in a position of power was not convinced.
The approach taken to research is determined by the epistemological and ontological
position a scientist holds. This has implications not only for the research undertaken but
also for the methodology used. Scientists operate within their paradigms or world
views.

However recent discussions in the philosophy of science suggest differing
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scientific paradigms can exist and coexist within a discipline (Patterson and Williams,
1998).
For wildlife tourism science to be socially institutionalised there is a need to tie in the
social sciences with the natural sciences. This can only be achieved if the scientists
involved recognise the importance and necessity of social science (which allows for
increased knowledge and understanding of issues such as visitor satisfaction (Duffas
and Dearden, 1990)). The dissenting scientific colleague perceived wildlife tourism
science as being more subjective rather than objective therefore allowing for personal
interpretation even though the wildlife tourism scientists felt they were undertaking
objective, quantitative research. This was in part due to research having a social
component. This goes against the beliefs of quantitative research where it is felt the
integrity of science is only upheld when the practice of science is not influenced by
subjective values (Wallington and Moore, 2005). Therefore, the dissenting scientific
colleague held the view wildlife tourism science was not ‘good’ science.
The perceived lack of significance of wildlife tourism science held by this influential
colleague combined with their normative beliefs on wildlife tourism science contributed
to the network disbanded. This was achievable because of the influential colleague’s
position and associated power (Astley and Sachdeva, 1984) within the AAD. In
bureaucratic organisations ones personal power is linked with authority (Biggart and
Hamilton, 1984). Power can come in the form of people in structural positions who can
influence the fate of other people’s work and careers including directors of laboratories,
administrators of funds, government agencies who are all influential in what science
gets funded. All these have considerably more power than the average scientist (Cole
and Cole, 1973). Therefore, this colleague was able to use their power to bring about the

K.J. Rodger

Sociology of Science, Power and Networks

241

outcomes they regarded as important (Salancik and Pfeffer, 1977) which was the reallocation of funding away from wildlife tourism science and its effective demise as a
strategic research theme for the AAD. There was pressure on the Human Impacts
Research Program, where the wildlife scientists were based, to focus their research in
others areas which were seen or perceived as more urgent or needed:
The reason for going back was because a few years ago, 4 or 5 years ago
there was pressure on me to focus the program onto the contaminate
work. (Scientist)

8.4

Evolution or Revolution of Science

Wildlife tourism science in the sub-Antarctic/Antarctic region is an interesting case
study because it raised ideas on how science advances. As discussed in Chapter 3 there
are two differing viewpoints on the advancement of science. The first according to
Thomas Kuhn (1970) is where the progression of science can be described as “prescience – normal science – crisis revolution – new normal science – new crisis”
(Chalmers, 1982, p. 90). The second viewpoint is where knowledge advances in
incremental steps. New problem areas are regularly created in science and therefore the
associated social networks are formed. Scientists work in an existent field until
unexpected observations occur causing them to migrate to new areas (Mulkay, 1991).
Examining these viewpoints on the advancement of science – revolution or evolution
could contribute to explaining why certain areas of science are more dominant in the
scientific community than others. Kuhn’s theory on the advancement of science relies
on a crisis revolution. This is where entirely new paradigms are created attracting the
allegiance of scientists. When a new paradigm becomes accepted it will identify a range
of significant and unresolved problems (Kuhn, 1970; Chalmers, 1982). Examples of
these could include conservation biology and in more recent times global warming.
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Wildlife tourism science could be categorised into the evolution category. Biologists
and ecologists working in the natural sciences record unexpected observations or
problems relating to wildlife and human interactions. This causes a migration of
scientists to this new area of research – wildlife tourism science. There was no crisis or
disaster which caused the migration of scientists.
When comparing the two it could be asked whether a revolution is needed to create a
new science which is seen as important and needed. New science areas which evolve do
not tend to make the same impact in the scientific community and public, in contrast to
those which develop out of a revolution. Revolutionary sciences gain much coverage in
not only the scientific community but also the general public through the media. When
one scientist was asked what might change the perception and raise the importance of
wildlife tourism science amongst their peers and the public he suggested a ‘disaster or
major accident”. Perhaps what was being suggested was wildlife tourism needed to
become a revolution science to gain significance in the scientific community.

8.5

Conclusion

In summary, although actor-network theory is useful as a method to describe how
wildlife tourism science developed in the sub-Antarctic/Antarctic region it did not
explain why. This chapter, through the use of the broader sociology of science
literature, explained the development and disbanding of the wildlife tourism science
network. The development of wildlife tourism science was reliant on the main domains
of empirical science including the scientific method. Also of importance to its
development and black-boxing were the concepts of applied science and professional
recognition.
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For the wildlife tourism science network to remain black-boxed there was a need for
wildlife tourism science to become socially institutionalised. This was not achieved.
Reasons for actors dissenting from the wildlife tourism science network included
perceptions on the significance of wildlife tourism science along with their normative
beliefs. The disbanding of the network was possible through personal power linked with
authority. A further concept explored was on how science advances and whether that
can alter its importance in the scientific community. Science which developed from a
revolution appeared to have stronger support from the scientific community compared
to those which have resulted from evolution.
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PART VI: CONCLUSIONS & IMPLICATIONS
Chapter 9

Wildlife tourism and the natural sciences: bringing
them together
9.1

Introduction

This final chapter integrates the three phases of the study to provide conclusions to
the research questions and associated objectives (Figure 9.1).

Chapter 1: Introduction
Chapter 2: Research paradigm and design
Chapter 3: Nature of science
Chapter 4: Wildlife tourism
Chapter 5: Australian wildlife tourism
industry
Chapter 6: Science and wildlife tourism
Chapter 7: Actor-network theory and
wildlife tourism
Chapter 8: Sociology of science and the
wildlife tourism science network

9.1:

Introduction

9.2:

Outcomes of research
questions and objectives

9.3:

Implications for wildlife
tourism science

Chapter 9: Conclusion and implications
Fig ur e 9 .1 : An o u tlin e o f thesis a n d st ructu re of Chapt er 9

To reiterate, the purpose of this study was to explore and identify ways to improve
the use of the natural sciences and associated scientific monitoring in the
management of wildlife tourism. The implications of the findings from the research
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questions and their significance to the management of the wildlife tourism industry
are explored (Figure 9.2).

9.2

Research Question 1

Outcomes of research questions & objectives

Research Question 2

9.3

Research Question 3

Research Question 4

Implications for wildlife tourism science

Fig ur e 9 .2 : Stru ctu r e o f Ch apte r 9

Four research questions and associated objectives guided this study (Section 1.4).
Answers to these questions and objectives are outlined below.

9.2 Outcomes of Research Questions and Objectives
Research Question 1:

What are the characteristics of the Australian wildlife tourism industry?


Use tour operators’ viewpoints to describe the current wildlife tourism
industry in Australia including the use of science and associated
monitoring

From tour operators’ perspective insight into features of the wildlife tourism industry
in Australia were provided (Chapter 5). The findings indicate strong similarities
between wildlife tourism and ecotourism. Wildlife tourism is an industry
characterised by diversity in destinations, activities and expectations. Almost three
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quarters of tours are operating on government managed land, predominantly
protected lands and water. These areas are managed for the dual mandate of
protecting the environment and meeting recreational needs in so far as they are
compatible with environmental values in place (Worboys et al., 2001). Furthermore,
wildlife tourism relies on a number of facets of the natural environment – scenery,
remoteness, activities and wildlife. These are all also features of ecotourism.
Tour operators’ reported high levels of interaction when tourists were in close
proximity with the wildlife. Understanding interactions between tourists and wildlife
continues to be confounded by a lack of clarity regarding the definition of interaction
and how it differs between sectors within the wildlife tourism industry. Also the
levels of engagement by scientists with tour operators appeared to be low raising
concerns about the industry’s sustainability, as science is regarded as an essential
component of sustainability.
Research question 2:

How do managers and scientists characterise science?


Use the perspectives of managers and scientists to define science

Over the years science has been defined in a variety of ways and from a variety of
differing philosophical viewpoints. The results from this part of the study provided
further evidence of this variety. Managers and scientists characterise science in a
variety of ways (Chapter 6). Definitions included science as a method, a tool for
conservation, as knowledge, and as reactive science. The findings concur with
Wynne (1991) who observed that there is no clear consensus as to what is science
even amongst scientists themselves.
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Many of the scientists interviewed came from a biological/ecological background.
For them the essence of science was the scientific method. Science is a process for
acquiring knowledge. The scientific method, involving empirical testing with
controlled observations or experiments, is accepted as a norm for scientific practice
(Merton, 1973). Managers predominantly identified science as knowledge. Scientists
expanded on this and identified science as objective knowledge, achieved through
the scientific method. Scientific knowledge, for many years, has been described as
reliable knowledge because it has been proven objectively (Longino, 1996;
Wallington & Moore, 2005).
In addition, science was identified as a tool to achieve both knowledge for
conservation purposes and as a political aide. Scientists identified the practice of
science an invaluable tool to achieve conservation while managers identified it as a
political tool to justify decisions. Managers also characterised science as reactive.
Science is required to provide knowledge for management yet managers believe it is
conducted after a problem has been identified.
Research Question 3

Describe the barriers hindering scientists from engaging in wildlife
tourism research
The associated objectives were:
i.

What are the dominant scientific paradigms in the natural sciences in
Australia potentially associated with wildlife tourism and their
influences on research and its transfer to management?
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From managers’ and scientists’ perspectives several barriers were identified as
hindering scientists from engaging in wildlife tourism science (Chapter 6). These
included scientists’ perceptions of powerlessness, their normative beliefs of science
and difficulties with transdisciplinary research.
The first barrier, the perception of powerlessness, may be applicable to the wider
scientific community. It is the consequence of scientists remaining disengaged and
objective (two traits encouraged in the scientific community) from politics and
society as well as a change in current culture. Today’s culture suggests a shift away
from some areas of scientific research. In the past scientists were able to gain
funding simply by appealing to society’s faith in science. This is no longer the case.
The allocation of funding today is influenced by societal values and current culture.
To receive funding for research the scientific community needs to ensure they have
societal support. Scientists must validate their research to society and industry to
ensure continued funding. Through scientists remaining disengaged and objective
they have experienced decreased power over funding allocations and in turn
decreased funding.
The second barrier relates to the dominant normative view held by many biologists
and ecologists. Normative beliefs guide scientists in the research they undertake.
This study identified many natural scientists perceived wildlife tourism science as
not a ‘real science’ because it is subjective or ‘soft’. ‘Hard’ science, where biologists
and ecologists situate themselves, is considered to be superior to soft science. This is
because it takes a positivism-realism approach to science involving empirical testing
with repeatable and quantifiable experiments. On the other hand ‘soft’ science is
associated with constructivism-relativism and includes the social sciences. Soft
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sciences are perceived to be subjective, with little professional recognition and
rewards. For ecologists and biologists the integrity of science is only upheld when
the practice of science is not influenced by subjective values. Wildlife tourism
science is not readily achieved and accepted by natural scientists due to its perceived
affiliation with the social sciences. Furthermore, many natural scientists do not
perceive human impacts on wildlife as significant when compared to other issues
such as land clearing, feral animals or fire.
The third barrier was difficulties with transdisciplinary approach that is needed with
wildlife tourism. Wildlife tourism science includes aspects of ecology, biology,
physiology, psychology as well as social science research including tourism
(Reynolds and Braithwaite, 2001). As wildlife tourism is not the domain of either
ecologists/biologists or social scientists they must instead collaborate in multidisciplinary research (Braithwaite and Reynolds, 2002). However, this type of
research can be difficult to undertake resulting in projects not achieving potential
outcomes. Difficulties identified included scientists bringing their own agenda to the
research and a lack of recognition and professional rewards.
ii. Describe

the

barriers

preventing

science

from

influencing

management activities undertaken by tourism operators
Two main barriers were identified which are preventing science from influencing the
management of wildlife tourism. The first is a lack of wildlife tourism science being
conducted. To achieve ecologically sustainable tourism activities, including wildlife
tourism, managers need scientific knowledge on which they can base their decisions.
In the past it has been recognised that there is currently limited research into the
effects of human-wildlife interactions. Although this has started to change in recent
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years with more studies being conducted there is still a dearth of scientific
information available for managers on human-wildlife interactions.
The second barrier identified was a lack of communication between scientists and
managers. Managers feel that scientists do not share their findings with them. If
science is to contribute to the management of wildlife tourism activities then the
findings from research need to be communicated to managers (Rodger and Moore,
2004). Scientists were aware that communication is an area of concern which needs
more attention. A variety of interrelated reasons contributed to this lack of
communication including the structure of funding allocations within organisations.
The communication part of the research process was frequently ‘overlooked’ as
scientists needed to focus their attention on finding funding for new projects.
In addition a lack of awareness by scientists on what needs to be communicated was
found. Scientists were unaware that their research was being used for wildlife
tourism management and did not realise managers wanted and needed this
knowledge. Scientists often did not see the relevance of their research for
management of human-wildlife interactions. Furthermore, managers identified
scientists as undertaking ‘pure’ science of which they did not see the benefits while
scientists were of the opinion they were conducting applied science. A reason for this
differing opinion could be scientists are not communicating their findings in a way
that is relevant and useful for managers. This results in managers viewing the
scientific research as ‘pure’ rather than applied.
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Research Question 4

How is a successful natural science program directed towards wildlife
tourism and its translation to management achievable?


Use actor-network theory as a method to analyse how and why wildlife
tourism science developed in the sub-Antarctic/Antarctic region

The final part of the study used actor-network theory as a method to describe how
and why wildlife tourism science developed in the sub-Antarctic/Antarctic region
(Chapter 7). It illustrated how barriers identified in Chapter 6 can be overcome.
Although actor-network theory was useful as a method to describe the development
of wildlife tourism science the broader sociology of science literature was needed to
explore the power relationships between scientists, wildlife and managers which
were identified (Chapter 8).
In the Australian Antarctic Division (AAD) circumstances were open to the
development of wildlife tourism science. This was due to the implementation of the
Human Impacts Research Program. The actors identified in the network included the
wildlife tourism scientists, penguins and Antarctica, scientific colleagues, the
ANARE Strategic Plans, as well as the Antarctic Science Advisory Committee
(ASAC). By highlighting the use of the principles from the natural sciences
including the scientific method to produce quantitative data giving validity to their
work as well as professional recognition the wildlife tourism scientists were able to
enrol the actors into their network.
Enrolment of the wildlife tourism science actor-network was successful but it was
not permanently black-boxed (Callon 1986a; Callon 1986b; Akrich and Latour,
1992). A change of actors in the network resulted in a shift in power resulting in
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actors dissenting and the wildlife tourism science network ultimately disbanded. This
was due to an influential scientific colleague’s adverse perceptions on the
significance of wildlife tourism science and their normative views on science. The
influential scientific colleague was in a position of power which they used to redirect resources away from wildlife tourism science network contributing to its
demise.

9.3

Implications for Wildlife Tourism Science

Answering the research questions and associated objectives makes a significant
contribution to identifying ways to improve the use of science and monitoring in the
management of wildlife tourism. Even with greater involvement of scientists in
recent years, there is still a dearth of scientific information on the effects of humanwildlife interactions. Scientific research into the impacts of tourism on wildlife and
their environment are not perceived as urgent and imperative for many natural
scientists, in large part due to the epistemological and ontological positions they
occupy.
For scientists, their approach to their research is determined by their epistemological
and ontological positions. These positions in turn guide scientific paradigms within
which they operate. This has implications not only for the research undertaken but
also for the methodology used (Crotty, 1998; Patterson and Williams, 1998).
Identification and an understanding of natural scientists’ epistemological and
ontological position is needed if we are to improve the use of science and monitoring
in the management of wildlife tourism.
Many natural scientists are firmly located within positivistic paradigm. Associated
implications include: difficulties with understanding and linking different paradigms
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or worldviews and recognising the importance of the political and social engagement
for scientific success in today’s society (Figure 9.3).

Natural scientists’ epistemological and ontological position

Positivism and the scientific method

Implications for wildlife tourism science

Understanding and
linking different
paradigms or
worldviews

Political and social
engagement of
scientists

Fig ur e 9 .3 I mp lic atio ns o f sci en tists’ n or mat ive b eliefs

9.3.1 Understanding and Linking Different Paradigms or Worldviews
Scientists operate within paradigms or world views. Many wildlife biologists and
ecologist possess a positivistic position with a strong belief in the scientific method.
For these scientists, science is about the methodology (Patterson and Williams,
1998). They equate empirical research with ‘quantitative’ with ‘scientific’ or ‘good’
(Bauer, 1992). Their approach to research ensures scientific findings are free from
subjective interpretation (Altrichter, 1986). However, to improve the use of wildlife
tourism science natural scientists need to go further than methodology and
acknowledge and understand different scientific paradigms or worldviews.
To fully understand human-wildlife interactions the biological, ecological and human
dimensions need to be understood. Many wildlife management concerns, including
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human-wildlife interactions, begin as biological concerns but result in people
problems. The methodologies used by natural scientists are needed to study the
behaviour of wildlife and are integral to understanding potential impacts from
human-wildlife interactions. However, a single research approach, such as
positivism, is unable to fully explain all these interrelated dimensions. A broadening
of training of natural scientists is required so that they can reflect on their
paradigmatic position, as well as understand and work with others.
Collaboration of scholars from the natural and social sciences is required resulting in
an integration of conceptual and methodological perspectives. Yet both these
approaches to science are ‘captured’ by scientists’ normative beliefs. As the
scientific community is subject to values and bias just the same as any other human
enterprise, wildlife tourism science would be more readily achieved and accepted by
the use of methodologies developed by wildlife biologists to give scientific validity
to wildlife tourism science. Only with the employment of the biological principles
tied in with the social sciences (i.e. transdisciplinary) will the scientific community
have higher regard for wildlife tourism science.
To facilitate the development of wildlife tourism science scientists need to
understand the different scientific paradigms and work across them. Pluralistic
worldviews, knowledge and values (Brown, 2003) are required. Biologists and
ecologists need to be educated on constructivism or subjectivism and the need to
advance beyond their traditional disciplines if they are to research and manage
human-wildlife interactions (Jacobson and McDuff, 1998). For example, scientists
currently involved in wildlife tourism science have shown an increasing ability to use
elements from the positivistic position and combine them with the social sciences.
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Different scientific paradigms can exist and coexist within a discipline (Patterson and
Williams, 1998).
9.3.2 Political and Social Engagement of Scientists
Science is no longer removed from politics and society. Some very effective natural
scientists have engaged the public and fundors with spectacular results. The social
sciences, in particular, have a long history of social engagement and activism.
However, many scientists have remained disengaged and objective due to their
epistemological and ontological position.
In the positivistic paradigm or worldview to be objective and disengaged were
sought after characteristics in the scientific community. If scientists engaged in the
political arena they were thought to lose credibility (Recher, 1998). With funding
becoming increasingly competitive scientists now need to engage in political and
social aspects. The investment in science is predicated by the expectation of a return
of knowledge to society. Scientists can no longer rely on their results speaking for
themselves. Wildlife tourism scientists need to communicate the importance of their
work to those in positions of authority (decision-makers) and society. Outcomes
from greater engagement between scientists, society and decision-makers include
greater awareness of the significance of the research being conducted resulting in
increased funding.
In conclusion, although in recent years there have been an increased number of
scientists conducting wildlife tourism science there is still a dearth of scientific
knowledge. Increased use of science and scientific monitoring would result in
knowledge for the development of appropriate management decisions, legislation,
and policies as well as contributing to the conservation of the wildlife and enriching
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the tourism experience. Given the importance of science for managing wildlife
tourism, mechanisms for increasing the use of science in human-wildlife interactions
research are critical for the long-term sustainability of this industry.
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WILDLIFE TOURISM SURVEY
Your feedback is important to us.
Hello
The School of Environmental Science at Murdoch University in
cooperation with the CRC for Sustainable Tourism are conducting a
study of how scientific research and monitoring are used (or not used)
in managing wildlife tourism. This survey is part of this study and has
been sent to wildlife tourism operators in WA, NT and Tasmania.
Thankyou for taking the time to fill in this survey form. Your feedback is
greatly appreciated and will be helpful in managing our natural wildlife
to ensure a sustainable future. The survey form should take less than 15
minutes to complete. All completed forms will be placed in a draw for a
$100 gift voucher at an Australian Geographic store.
Thank you,
Kate Rodger
School of Environmental Science
Murdoch University
South Street, Murdoch WA 6157
Phone: (08) 9360 6079; Fax: (08) 9360 6787
Email: krodger@essun1.murdoch.edu.au
If you want further information on this survey, please contact Dr Sue Moore, Murdoch University,
ph. (08) 9360 6484.

K.J.Rodger

Appendix A

PART I
4.

Who manages the land/water that you visit?

5.

What is the Name and Address of the Land/Water Manager you deal with most

TOUR INFORMATION
1.

What is the name of your tour company?

often? (please fill in as applicable)
Organisation:
2.

Where do you go on your tours?
Name of Officer:
Address:

Phone Number: (

3.

Does your tour operate on: (Please mark [
] appropriate box or boxes if more than
one applies)

6.

)

Which of the following attractions do you consider important in relation to your tours?
(Please mark [
] appropriate box or boxes if more than one applies)

Government managed land

Marine animals in the wild

Private managed land

Terrestrial animals in the wild

Government managed waters

River, lake or estuarine wildlife

Private managed waters

Zoos or aquariums

Other (please specify)

________________________________

Wildlife sanctuaries
Other (please specify)

K.J.Rodger
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7.

Which of the following do you consider to be important parts of the tourism
experience you offer? (Please mark [
] appropriate box or boxes if more than one
applies)

What wildlife, if any, do you actively seek out on your tours? (Please mark [
]
appropriate box or boxes if more than one applies)

9.

TERRESTRIAL
Seeing animals in their natural state (i.e., not in enclosures)
Reptiles

Kangaroos

Koalas

Dingoes

Brush tailed Possums

Ring Tailed Possums

Bilbies

Bandicoots

Tammars

Wallabies

Rock Wallabies

Quokkas

Woylies

Frogs

Tasmanian Devil

Birds – please specify
_________________________
_________________________

Watching without the need for binoculars
Watching with binoculars
Photo opportunities
Spotlighting at night
Swimming with marine animals
Feeding animals
Touching animals
Scenery
Wildflowers
Associated activities (bushwalking, canoeing)

Other (please specify):

Remoteness
Journey/travel to and from attraction

8.

What level of interaction is there between tourists and wildlife? (Please mark []
the appropriate box)

MARINE
Whales

Manta Rays

Whale Sharks

Stingrays

Dugongs

Sea Lions

Turtles

Penguins

Fish

Crocodiles

High
Intermediate
Low
None

K.J.Rodger

Other (please specify):
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PART II
11.

MANAGEMENT OF WILDLIFE
WILDLIFE

Are the managers of the land involved
appropriate box)

in this research? (Please mark [] the

Yes...…….(Please answer below)
10.

Are there scientists that you rely on/help you with protecting the wildlife you visit?
(Please mark [] the appropriate box)

Yes...…….(Please answer below)

No………(Please go to Question 12)

a) If yes, how?

No………(Please go to Question 12)
Don’t know…(please go to Question 12)

a)

If yes, What do they help with?

b) What assistance do they provide?
b)

What are their name(s), organisation and phone number?

Name:
Organisation:
Phone Number:
c) How did they come to be helping you?

K.J.Rodger

Appendix A

_____________________________
12.

Are the wildlife you visit monitored? (Please mark [] the appropriate box)
Yes...…….(Please answer below)
No………(Please go to Question 13)
Don’t know……(Please go to Question 13)

(a) If yes, by whom?
Scientists
Land/Water Managers
Yourself

Other (please specify)

__________________

(b) What does this monitoring involve?
____________________________________________________
____________________________________________________
____________________________________________________

13.

Which of the following measures do you use to protect the wildlife? (Please mark
[
] appropriate box or boxes if more than one applies)
Maintaining a minimum distance to avoid disturbance
Not feeding the wildlife
Feeding animals only natural food
Minimal touching
Not touching the wildlife at all
Low intensity lighting
Physical barriers
Education - including brochures, talks, videos
Other (please specify)

K.J.Rodger
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14.

What would you like to do, but are unable, to address any potential impacts?

PART III
INFORMATION ABOUT YOUR
YOUR TOUR
16.

How long have you had this business? (Please mark [
] the appropriate box)

_____________________________
Less than one year
1 -2 years
2-4 years
15 (a) What scientific research/monitoring would you like to see done?

More than 5 years

____________________________
17.

Approximately how many tourists does your company have per year? (Please mark
[
] the appropriate box)

Less than 1,000
15. (b)

What do you think is preventing this research and monitoring from being done?
_______
_______
_______
_______

K.J.Rodger

1,000-4,999
5,000-9,999
10,000-14,999
More than 15,000
(please specify approximately)

__________________________________

Appendix A

18.

How would you define your working relationship with the following organisations?
(Please mark [
] the appropriate box)

Excellent

Good

Satisfactory

Poor

Inadequate

Organisations

Parks/Wildlife officials

Government scientists

NGO scientists

Universities

Local businesses

Local councils

Volunteers

Thank you for your time, your participation is greatly
appreciated.

K.J.Rodger
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Appendix B: Responsibilities and funding of Government Organisations
Organisation

Australian
Division
(Department
Environment
Heritage)
Australian
Conservancy
Charles
University

Responsibility

Antarctic 1. Maintain the Antarctic Treaty System and enhancing Australia's influence in it;
(AAD) 2. Protect the Antarctic environment;
of 3. Understand the role of Antarctica in the global climate system; and
and 4. Undertake scientific work of practical, economic and national significance.

Wildlife AWC acquires land, and works with other landholders, to establish sanctuaries for the
conservation of threatened wildlife and ecosystems.
Darwin Charles Darwin University offers a fresh approach to training, education, research and
knowledge application. It aspires to be recognised internationally as a centre of
excellence in Indigenous and cross cultural knowledge, tropical knowledge (relevant to
the wet/dry tropics) and desert knowledge
Department
of Conserving the State’s rich diversity of native plants, animals and natural ecosystems,
Conservation and Land and many of its unique landscapes.
Management (CALM)
Department of Primary To manage the State’s natural resources for the benefit of all Tasmanians
Industries, Water and
Environment (DPIWE)
Department
of Working together for the conservation and sustainable development of the Territory.
Infrastructure, Planning
and Environment
Murdoch University
Murdoch is a university committed to excellence in teaching and research within an
international context.
Edith Cowan University ECU is a contemporary university providing quality tertiary education for the students
CSIRO –
Environmentally
Sustainable Australia
Parks Australia North
(Department
of
Environment
and
Heritage)

Scientists
and/
Managers

Dedicated
research
section

Expenditure on
conservation/
research (2004)
(AUD$)

Both

Yes

75, 000, 000

Both

Yes

$2,692,312

Scientists

Yes

N/A

Both

Yes

$69,000, 000

Both

No

$21,000, 000

Both

Yes

$94,000,000

Scientists

Yes

N/A

Scientists

Yes

N/A

Yes

Over $300 million

Yes

49, 600, 000

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) is Both
Australia's national science agency and one of the largest and most diverse research
agencies in the world
To assist in the conservation and appreciation of Australia's biological diversity and Both
associated cultural heritage, through leadership and cooperation in the management of
the Australian Government's protected areas.

Australian Wildlife Conservancy, 2006; Charles Darwin University (2006); CALM (2005); DPIWE (2004); Department of Infrastructure, Planning and Environment
(2005); Murdoch University (2006); Edith Cowan University,(2006); CSIRO (2006); Department of Environment and Heritage (2004)
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Part IV – Interview questions for managers

1.

For the land/water that you manage
•
•

2.

What wildlife is the focus of tourism?
What are the types and extent of interaction between tourists and
wildlife?

Are there noticeable impacts on the wildlife from tourism?
•
•

Biophysical impacts?
Behavioural impacts?

3.

How are these impacts managed?

4.

Is research being undertaken to investigate the impacts?

5.

Is scientific research needed to investigate the impacts of wildlife tourism? If
not, why not?

6.

What is an example of potentially useful research?

7.

Who is conducting the research?

8.

Are scientists involved? If so, how did scientists become involved in the
research? Are they interested in investigating any impacts?

9.

How would you go about getting a wildlife scientist interested in researching
impacts of tourism on wildlife?

10.

How do scientists share their findings with you?

11.

Is scientific monitoring done? If so, who does the monitoring?

12.

How long have you been with this organisation?

13.

What would be your highest level of study?

K.J.Rodger
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APPENDIX D

Part IV - Interview questions for scientists
Background
1.
How long have you been with your organisation?
2.

Where does the funding for your scientific research come from?

3.

Who are the ‘clients’ for whom your research is conducted?

4.

Who sets the priorities and defines what you research?

Scientific Research
5.
You have been involved in science for quite some time – what does science
mean to you?
a. Has your idea of science changed
b. Professional rewards
c. Knowledge advance
Wildlife Tourism Research
6.
What is your involvement in wildlife tourism research? How did you get
involved?
7.

Are there barriers that hinder you from conducting wildlife tourism research?

8.

Is your scientific research currently being used to help manage the impacts
(both biophysical and behavioural) of tourism on wildlife? Is it needed?
Can you give a local example of such research?

9.

What do you think the future holds for wildlife tourism?

10.

Recommend anyone else for me to interview?

K.J.Rodger

Appendix D

APPENDIX E: Glossary of actor-network terminology
Word
actor

Actor-network meaning
Actors can be human or non-human and can be an individual through to a large
institution. Each actor is part of a network. Any actor can acquire power through the
building up of networks.

actor-network

black- box

enrolment

heterogenous
network
interessement

intermediaries

A heterogeneous network of aligned interests. Networks have the potential to produce
knowledge in the form of texts, conference presentations, practices and more. The
term actor-network is “intentionally oxymoronic” as tension lies between the terms.
When stabilised, actor-networks can be simplified and depicted as black-boxes. This
is when the networks and their associated facts have become accepted. Black-boxes
can be opened as actor-networks or destabilised at any time.
If the process of interessemant has been successful then the outcome is enrolment.
Enrolment is the definition and the distribution of roles within an actor-network.
These roles are not fixed or pre-established and are not necessarily successfully
imposed upon the other actors.
A network diverse in character consisting of dissimilar or diverse constituents e.g.
human and non-human.
This is the action of interesting, enrolling or translating. Interessement is a triangular
process. It is a transaction between three actors and involves one actor attracting a
second by coming between that actor and a third.
An actors function is to facilitate the translation between other actors and themselves
in order to coordinate or control interactions. The primary actor mobilises
intermediaries to successfully stabilise actor-networks. Actors will use whatever
intermediaries or means available to them in order to persuade other actors to their
view in the pursuit of their goals.

obligatory
This is where the principal actors establish their claims as the essential step all actors
passage point
must pass through thereby making themselves indispensable to the network.
(OPP)
mobilisation

problemisation

representation
stabilise

The stage at which representation is enacted. If entities are successfully enrolled then
mobilisation is achieved. This involves all actors being displaced and then
reassembled into a network to achieve the principle’s desired outcome.
This is the first moment of translation. It attempts to define the nature of the problems
that are important and specifies how the problem needs to be solved. The success of
problemisation depends upon defining an issue so other actors come to accept that
definition of the problem.
To be in a position to speak for others, to represent the network.
Actor-networks can become stabilised when actors’ interests have been translated
through relations which have resulted from their enrolment in the network. It is at this
stage that actor-networks can become black-boxed.

translation

The creation of an actor-network. The concept of translation is at the core of actornetwork theory and it is where connections are made between actors, networks and
intermediaries. It includes the methods used by an actor to enrol others, including
how an actor exerts itself upon others. Translation involves power and the process
consists of three major stages: problemisation, interessement, and enrolment (Fig.
7.3).
(Callon, 1986; Callon, 1986a; Latour, 1987; Akrich and Latour, 1992; Hillier, 1997; Woods,
1997; Fountain, 1999;Law, 1999; Kitchen, 2000; Bell, 2003)
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APPENDIX F
Part V - Interview questions for decision-makers
1) What is your current job/position/occupation?
2) What is your involvement with sub Antarctica/Antarctica?
3) How and why did you become involved?
4) Why are you still involved?
5) What research has or does take place on impacts of tourism on penguins?
6) How did this research come about? – Funding?
7) What do you think are the strengths of this research?
8) What are the main weaknesses to this research?
9) How was this research communicated to you?
10) Why do you think these findings were taken up by management?
11) Do you think more scientific research is needed?

K.J.Rodger
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APPENDIX G
Part V - Interview questions for scientists
1) What is your position/occupation?
2) What is your involvement with Sub-Antarctic /Antarctica?
3) How and why did you become involved?
4) Why are you still involved?
5) What research has or does take place on impacts of tourism on penguins?
Other wildlife?
6) How did this research come about? – Funding?
7) Why do you think research into impacts started up? Who instigated it?
8) Do you think this research was needed?
9) Why was the focus predominantly on penguins and not other species?
10) What do you think are the strengths of this research?
11) What are the main weaknesses to this research?
12) How did you share/communicate your findings – with managers, decisionmakers, public
13) Why do you think management took up your findings?
14) Do you think more scientific research is needed? Why has the research
finished?

K.J.Rodger
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