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Abstract

This thesis is produced in conjunction with the documentary film Whale Chasers (a copy of
this film is included in the back cover of this thesis). The film follows the progress of the
annual Cook Strait Whale Project, a New Zealand-based citizen science project for
conservation biology. The written thesis explores the origins, popularity and success of the
contemporary citizen science movement, and its role in conservation biology and informal
science education. It also explores the physical and mental health benefits of participation (a
key component of the citizen science movement), and the potential for citizen science to
inspire hope in times of ecological crisis. The new fields of hopeful tourism and positive
psychology in tourism are then explored for their parallels with citizen science, with
discussion of how the movements might be merged to create citizen science tourism
experiences. A survey of local travellers and international tourists to New Zealand provides a
complementary empirical investigation, assessing current interest and thus practical potential
for citizen-science based tourism.
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Dedication

This thesis is dedicated to my mother, Wynsome Brosnan, who turned
me into an avid bird watcher, showed me the importance of always
having hope, and encouraged me to go chasing whales.

HOPE is the thing with feathers

HOPE is the thing with feathers
That perches in the soul,
And sings the tune without the words,
And never stops at all,
And sweetest in the gale is heard;
And sore must be the storm
That could abash the little bird
That kept so many warm.
I’ve heard it in the chillest land,
And on the strangest sea;
Yet, never, in extremity,
It asked a crumb of me.

(Emily Dickinson, 1961, p.32)
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Introduction

In 2013 I produced a 25 minute documentary about the Cook Strait Whale Count,
called Whale Chasers (a copy of this film is included in the back cover of this thesis). The
film forms the creative component for my Masters of Science Communication in Natural
History Filmmaking. With the tagline From Hunters to Conservationists, the film explores
the extraordinary story of how some of the last men to work in whaling in New Zealand came
to be role-models for humpback whale conservation, and public participation in science
(Constantine et al., 2012). The men’s transformation from those who profit from killing
whales, to dedicated volunteer protectors, seems to me to mirror the changes required to stem
or mitigate, or simply adapt as best we can to ecological, humanitarian, and global crises.

These crises look set to increase; the 2013 IPCC Climate Report Summary for Policy
Makers predicts that even if all carbon emissions were to cease suddenly, climate change
would continue for centuries (Stocker et al., 2013). In addition, drastic sea level rise is
imminent, and the damage that will be caused by ocean acidification is far worse than
originally thought. While the main problems may be decades away, they are of significant
concern. The best way forward, according to the report (other than stopping all emissions) is
to try and avoid the temperature from rising any more than 3.6 degrees. This is the number
the IPCC declares the tipping point for dangerous climate change.

The current International Union for Conservation of Nature (IUCN) red list shows
that many species groups now face the severe threat of extinction (“IUCN Red List”, 2013).
25% of mammals, 41% of amphibians and 33% of reef building corals are threatened, to
name just a few. As well as requiring sound science to inform the conservation of these
species, the IUCN cites the desperate need for awareness and education on their decline. The
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changes, cited by experts, that are required to deal with these crises require citizens to be
politically active and informed, active in their communities, and most of all, aware of the
science surrounding the issues. But not everyone can be a scientist… or can they? It turns out
that by becoming citizen scientists, they can. The ivory tower of science as the exclusive
domain of academics is not so much crumbling, as opening its doors to the public. This is
referred to as citizen science: non-experts taking part in collecting data for science. It is, by
definition, something anybody can take part in. Citizen science is enjoying a technologydriven renaissance, and is at present widely accessible to participants of all abilities, ages, and
locale. It can even take the form of games, and when examined closely, is associated with
significant wellbeing, physical and mental health benefits, not least of which, is the
opportunity to find hope on a planet in crisis. As John Milton said in 1964, “every cloud has
a silver lining” (p.52). So what promise might this hold for New Zealand?

The country is also known as Aotearoa, Maori for land of the long white cloud. In an
example of very early citizen science, it was this cloud which lead Maori ancestors to
discover the country. Navigators traversing the Pacific using the stars, weather, and the
migration paths of whales and birds to navigate were also able to deduce that there was a
large land mass beneath this cloud (Phillips, 2013). In contemporary New Zealand there are
plenty of political, environmental, and economic black clouds lurking on the horizon. The
country is suffering from a well-documented “brain drain” of young academics moving
offshore to find work (Callaghan, 2009). The tourism industry brand “100% Pure” has fallen
into disrepute internationally following damning reports into the country’s water quality,
which is linked to pollution from intensive agricultural activity (Daily Mail UK Reporter,
2013, Wright, 2013). (“New Zealand's green claims are pure manure: Country's food scares
and poor environmental record at odds with '100% Pure' slogan”, 2013, Wright, 2013). In the
most recent ranking of relative environmental impact of countries, New Zealand was 18th
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from the bottom sitting in place with top polluters and countries lacking sustainable
environmental policy. Lack of protection for endemic species such as the critically
endangered Maui’s Dolphin has also drawn sharp criticism abroad and at home (Brown,
2013).

Despite this, there is a vast amount of environmental goodwill and willingness to
volunteer to help conservation in New Zealand. While producing the film Whale Chasers, I
received a huge volume of correspondence from around the world. Many were envious of the
opportunity to count whales and contribute to biodiversity conservation in the stunning locale
of Marlborough Sounds and Cook Strait, New Zealand. Many expressed their wish to come
and help, even pleading for a place on the research vessel we were filming aboard. Yet this
goodwill could not be put to good use, as the Cook Strait Whale Project already has all the
hut-based volunteers it can handle, and is unlikely to ever have the infrastructure for more (N.
Bott, Personal Communication, 5 June 2013). However, this desire to help contribute to
science, while appreciating fragile and unique ecology could prove a promising way forward
for New Zealand tourism.

Citizen science may also provide a remedy for the world’s most pressing health
problem: depression. “In terms of human health and wellness, an underappreciated
consequence of climate change may be the opportunity costs represented by decreased access
to thriving ecosystems” (Wolsko and Hoyt, 2012, p.10). For those suffering from depression,
access to nature can prove vital (de la Hey, 2011). Affecting more than 350 million people
worldwide, depression is the number one global cause of disability. The impact of the disease
on the global health resources is huge. Time spent observing and appreciating the natural
world is synonymous with citizen science (Dickinson & Bonney, 2012), and is proven to
fight depression and lead to increased wellbeing (de la Hey, 2011, Keniger et al., 2013).
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Citizen science could provide the balance to counter global despair and feelings of
hopelessness. It could also help create more resilient, resourceful people, better equipped to
face disasters such as the frequent super-storms battering various nations, or recent
devastating quakes, even war.

This thesis seeks to survey the potential to harness one of the largest self-initiated
industries on earth: tourism, (Pearce, Filep & Ross 2010) and use it for the good of the planet.
It does so by examining the origins, growth and scope of the contemporary citizen science
movement and its benefits to science, conservation, community and the individual. It then
examines the origins and principles of the hopeful tourism movement. An established
industry model of citizen science meeting hopeful tourism is assessed in a case study of
Earthwatch Expeditions. A survey then analyses interest in New Zealand-based citizen
science tourism experiences that contribute valuable data for conservation biology.
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Chapter 1: Whale Chasers: A film about the Cook Strait Whale Project

High on a remote cliff top, looking out over Cook Strait, New Zealand, a group of
former-whalers sit everyday for a month, scouring the seas with binoculars. They make the
journey to Arapawa Island, New Zealand each winter, and have done so since 2004. They are
volunteers for the Department of Conservation’s annual Cook Strait Whale Project, and they
are the public face of citizen science in New Zealand, immortalised by the media as part of
the country's iconic cultural makeup (Phillips, 2013; Coleman-Ross & Johnston, 2011).

Narrator: “50 years after their industry shut down this group of former Cook Strait whalers
are up to their old tricks. Today however, they are seeking a different outcome”.
Former Whaler Peter Perano: “We are here to help the scientists and the department of
conservation. We are at the end of a long chain of events of whaling throughout the world,
starting way back several hundred years ago or even longer, to today.” (Excerpt from Whale
Chasers)

1.1 Whaling History in New Zealand, and the Cook Strait Whale Project

The whaling industry began in the South Pacific, when the convict ships, which had
brought people to Australia, needed to take some sort of cargo back to England (Phillips,
2013). Whales were hunted for many products such as oil, meat, whalebone, and ambergris.
Whaling was initially ship-based, then moved to shore-based whaling in bays. The pioneers
of shore-based whaling began the activity in 1827 at Te Awaiti, Arapawa Island, in
Marlborough Sounds. For the next 40 years, whaling was the biggest economic industry in
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the country. In 1911, the Marlborough-based Perano Brothers founded modern whaling with
faster chase-boats or “whale-chasers” and new explosive harpoon technology. The two
largest modern stations in the 1900s were the Great Barrier Station, and the Perano Whaling
Station in Tory Channel (Grady, 1982; Heberley, 2002). These stations closed in 1962 and
1964 respectively when there were suddenly not enough whales to make industry viable. Just
prior to this, the Perano Station had had their best few years on record for humpback whale
catches. It is widely referred to by whalers in the industry at the time as “the crash”
(Heberley, 2013).

Narrator: “By the late 1950s, business was booming, when quite suddenly, something began
to happen to the whales.”
Former Whaler Joe Heberley: “The amount of whales in NZ waters was increasing. It wasn’t
decreasing. And two years before Peranos stopped whaling it was their record year, they
caught 200 whales, and the next year it just totally crashed, went down to 50, and we didn’t
see, the numbers just crashed and nobody knew what had happened…now we know what
happened.” (Excerpt from Whale Chasers)

Despite International Whaling Commission (IWC) regulation, whale numbers in the
South Pacific were severely depleted by illegal Soviet whaling in the 1950s and 1960s.
Whaling was finally banned in NZ in 1964, essentially due to a lack of whales, not because of
public hostility towards whaling. But the IWC initiated moratorium came perilously late; by
the time it arrived, the southern ocean humpbacks had been driven to near extinction
(Clapham & Ivashchenko, 2009; Olavarria, 2008). Whale Chasers documents the corruption
of science record keeping for financial gain by telling the story of how almost 100,000
whales were illegally caught by soviet whalers between 1947 and 1973. This information was
eventually brought to light by Russian government scientists who had access to the accurate
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catch numbers, which had been altered to meet IWC catch quotas (Baker et al., 2009)
(Clapham & Ivashchenko, 2009).

Narrator: “The data provided by the whistle-blowers proved that over 100,000 whales were
illegal killed by Soviet fleets between 1947 and 1973. Russia had officially reported a catch
of 2,710 humpbacks during this time. The true number was revealed to be over 48,702. That
is more than twice the estimated number of humpbacks alive today. The Oceania subpopulation of humpbacks, whose migration path brought them through Cook Strait, were hit
hard.”(Excerpt from Whale Chasers)

While this aspect of the film is not the main focus of this chapter, it contextualises the
decline of the Oceania sub-population of humpbacks. Illegal Soviet whaling damaged the
population so badly that today the group must be monitored by studies such as the Cook
Strait Whale Count. The citizen science conducted by the Cook Strait whale spotters can be
examined for its success in healing the harm caused by what has been referred to as an
ecological holocaust (Nollman, 1995).

Researchers have taken genetic samples from living whales at six breeding grounds:
New Caledonia, Tonga, Cook Islands, French Polynesia (Society Islands), Colombia and
Western Australia. While they all show significant variation, it seems all southern humpbacks
travel to Polynesia and Eastern and Western Australia to breed, and that each group has
separate specific seasonal migratory routes (Garrigue et al., 2011). New Zealand is a major
migratory corridor for at least three of these groups over winter as they move from Antarctica
to Tonga. One of these groups (all collectively referred to as the Oceania sub-population)
often migrates through Cook Strait, and is the focus of the Cook Strait Whale project. The
project was founded in 2004 by marine mammal researcher Simon Childerhouse and marine
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ecologist Nadine Bott. Today the survey is run by Bott and DOC worker John Gibbs, who
skippers the DOC vessel Titi.

Nadine Bott, Marine Ecologist and Founder of the Project:
“The Cook Strait Whale project really came about because in 2004 at the International
Whaling Commission in 1999 I think it was, Japan was proposing to take humpbacks from
the Ross Sea in their JARPA 2 programme, and New Zealand was obviously against this, and
Japan turned around and said well, what do you know about humpbacks and whether or not
they would sustain a hunt so the IWC delegate for NZ came back and was contracted
basically to do a desktop exercise collecting anecdotal sightings of Humpbacks around NZ
and strandings, and anything I could get basically, and what that showed was there was
greater density of humpbacks recorded in Cook Strait and Foveaux Strait, so around those
results we then decided to run a pilot survey in Cook Strait, during the northern migration of
humpback whales, and principally to look at what is their status now after at the time 40
years of protection from commercial whaling, and are they using the same migratory route,
is the timing the same, and where are they going, that was pretty much the purpose of it.
When we approached Roy Grose from the Sounds Area office back in 2003 he was really
enthusiastic about it and he suggested we approach Joe Heberley and he was an ex whaler
from the Perano Whaling station, who lives out here in Okukari Bay and is the owner of the
land adjacent to the lookout. So we contacted Joe and he was over the moon, he was so
excited, and he really helped us make it happen, he got some of the other ex-whalers
involved, and they're our principal spotters now, and so we ran it as a pilot survey back in
2004 just to look at how many whales we were going to get and is it feasible to run it as a
survey for future years, and as it is we're in our tenth year now so each years been really
different, but it’s been ten years now.” (Excerpt from Whale Chasers)
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Ten years in, the project is now funded by the Taranaki-based oil company OMV, and
is made up of a number of volunteers from DOC, and local volunteers from the whaling
industry. (N. Bott, Personal Communication, 30 August 2012). Various contributions have
been made by the local Marlborough community, one example being the materials for the
purpose-built whale-spotting hut, donated by Mitre 10 Picton. Goodwill for the project is not
hard to find in Picton and its surrounds. Marlborough thrives on its natural environment and
leisure activities both on and off water; the importance of conservation is broadly understood
by the community. Beginning roughly around the same date each winter, this year on June 1,
the whale survey takes place as the Oceania sub-population of humpback whales travel
through Cook Strait on their annual migration north from Antarctica to New Caledonia. The
whale-spotting hut sits on the high ridge of West Head, Arapawa Island. It faces South East,
towards the South Coast of the North Island of New Zealand. This angle offers sweeping
views of Cook Strait. The Humpbacks come from the South, eventually disappearing into the
Northeastern horizon.

The whale spotters position themselves in the hut on first light, around 7.30am, and
leave once darkness begins to settle at 5pm. Binoculars are used, and the number of skilled
spotters in the hut varies daily from 4 to sometimes 6. Purpose-built chairs alleviate the
discomfort of the long hours sitting. Whales are usually spotted using binoculars, but
occasionally those that come close beneath the cliffs are spotted with the naked eye. When a
whale is sighted, it must be “confirmed” by another spotter, to make sure it is not debris or a
wave. The next step in the process is for lead-spotter Joe Heberley to radio down to DOC
Whale Research Boat Titi, which, unless engaged in a whale-chase already, is moored in the
adjacent Okukari Bay, a kilometre away. (N. Bott, Personal Communication, 30 August
2012). On board the Titi, at least one photographer and one biopsy shooter with a modifiedrifle are dispatched to collect vital data on the humpbacks. Marine Biologist Carlos Olavarria
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has worked in both roles for a number of years, and explains the process in this transcript
from Whale Chasers.

Narrator: “The survey records three types of information about the Oceania sub-population,
starting with photographs which help them recognize individuals.”
Carlos Olavarria, Marine Biologist: “I'm going to be doing this photo-identification work,
which is using the characteristic from the fluke of the whale or the tail of the whale to identify
each individual whale.”
Narrator: “The next information comes from the whales own DNA.”
Carlos: “What these guys (on the whale research boat) are going to be doing is collecting a
little piece of skin from the whale. And to do this they use a modified rifle that propels a dart,
and this dart has a little tip on it that is the one that actually gets in contact with the whale
and collects a very small piece of skin for genetic analysis.”
Narrator: “The samples give an insight into the whale's family lineage as well as population
mixing and inbreeding.
Genetic diversity is important to their survival as a species, but has been seriously limited
after over-hunting.
The final information recorded is the overall number of humpbacks spotted over the 30 day
period.”

In 2013, the year that Whale Chasers was filmed, just 59 humpback whales were
spotted, photographed and biopsied. Many other whales were sighted, but not confirmed as
humpbacks. The tail fluke photographs are catalogued so that they can be used by other
researchers to look at mixing of humpback populations, and distances travelled, and the
biopsy samples are sent to Auckland University for analysis by researcher Rochelle
Constantine. (N. Bott, Personal Communication, 30 August 2012). Combining the data
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collected by the Cook Strait Whale Project with other Pacific humpback data gives valuable
insight into humpback population numbers. From this the researchers are able to gauge how
well these whales are recovering, if at all (Constantine, et al., 2012). The methods used
involve a microsatellite database and photo-ID database, which support capture-recapture
analysis and a POPAN open model abundance estimate.

The 2012 Oceania Humpback Estimate concluded that there are around 4329 southern
humpbacks. It also confirmed, as its researchers have suspected for nearly a decade, that
these whales are showing a much slower recovery rate than any other population of their
kind. And while this picture is grim, there is certainly an element of hope. The study is also
able to give a clear indication of the value of protected areas. “The sanctuaries created
throughout the South Pacific are important in protecting the humpback whales from
anthropogenic threats such as habitat degradation (e.g. mining in New Caledonia, fishing
gear entanglement throughout their range) and the rapid growth in commercial whale
watching” (Constantine et al., 2012. p 259). The study also acknowledges and recommends
the need for more surveys across Oceania to fill in the geographical gaps- in locations such as
French Polynesia, Fiji, Vanuatu, and Pitcairn and Chesterfield Islands. The article concludes
by stating that:

“We recommend that another population estimate should be undertaken to provide further
trends of recovery. This will allow ongoing assessment of their recovery, which will hopefully
be as successful as most other populations throughout the world.” (Constantine et al., 2012,
p. 259)

The implications and use of the data collected by this research are crucial in
determining the fate of the southern hemisphere humpback whales (Madon et al., 2012). It is
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these results which inform the regulation of the International Whaling Commission on
southern humpbacks. Evidence that some humpback subpopulations are far from fully
recovered contributes to keeping Japan from adding them to their “Scientific Whaling” target
groups (N. Bott, Personal Communication, 18 June 2013; “IWC Scientific Permit Whaling”,
2013; The “Conservation of Whales in the 21st Century”, 2014). The Cook Strait Whale
Project can be seen to be playing a small yet significant role in conservation. At a time when
the IWC is increasingly under scrutiny for allowing any whaling whatsoever, the Cook Strait
Whale count contributes hard evidence to prevent further harvesting of southern humpbacks
(N. Bott, Personal Communication, 18 June 2013; Gillespie, 2005). Given the founding
intention of the Cook Strait Whale Project, this can be seen and measured as a success,
especially since Japan has repeatedly raised the issue of targeting humpbacks again since
1999. But the Cook Strait Whale Project may have more impact on whale conservation than
any linked consequent legislation, by influencing marine stewardship.

1.2 How does the Cook Strait Whale Project influence the public?

Despite a boom in internet-based citizen science and use of mobile applications over
the last decade, the volunteers of the Cook Strait Whale project still use the same technology
and tools they have used all their lives: binoculars and their wits. Current technology is
however used in an educational setting to promote both the Cook Strait Whale Project and
citizen science through the Linking Education and Antarctic Research in New Zealand, or
LEARNZ programme (LEARNZ, 2013). Each year LEARNZ sends an educator equipped
with a camera to Arapawa Island to follow the progress of the whale count, linking video
back to participating schools. Real-time audio-conferences with the marine biologists
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working on the project allow children to ask questions and hear up to date information on
how the tally is progressing (LEARNZ, 2013).

1.3 Marine Metre Squared- Promoting Citizen Science

The film Whale Chasers is also being used to promote citizen science to educators in
tandem with the project Marine Metre squared. Also known as MM2, this project was
developed by The New Zealand Marine Studies Centre for the public to help scientists
monitor New Zealand’s coastal health, biodiversity, and the effects of climate change
(Marine Metre Squared, 2014). Participants count and identify and record species in a chosen
metre square of coastline over the seasons, looking for changes. The study not only aims to
promote awareness of marine biodiversity and climate change, but to create a sense of
stewardship for a personally chosen area, and the coasts in general. Creator Sally Carson,
director of the New Zealand Marine Studies Centre, is currently touring schools and
museums using screenings of Whale Chasers to accompany a presentation on the MM2 to
promote citizen science.

1.4 Conclusion

It seems that by the popularity of this story, and associated outreach, the Cook Strait
Whale Project is in fact promoting marine conservation. It adds a hopeful spin on a tale of
great sadness. To understand the story which led to the need for the Whale Project, is to
understand that, in spite of the ecological holocaust which was pirate whaling, there is a
chance to redeem this destruction. The story of the Cook Strait Whale Project, as told in
Whale Chasers, not only draws attention to conservation, but provides an excellent example
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of ordinary citizens getting involved and making a difference. To date, the film has been
accepted into several festivals focussing on conservation, including the San Francisco Ocean
Film Festival, where it played to a full house, and the Australia Ocean Film Festival. Having
premiered in the USA, the film will now travel to Hong King, Belgium and Italy. It has
played to sold out audiences in the regions where it has screened in New Zealand, and
prompted passionate discussion about environmental degradation, despair, and hope. Whale
Chasers details a model of popular successful and long-running public participation in
science. So what are the attributes of the project which make it successful, and how do they
coincide with the defining aspects of the contemporary citizen science movement? And how
else might we find hope on a planet in crisis?
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Chapter 2: What defines the contemporary citizen science movement?

“Citizen science has evolved from hobby to serious science and is on its way to becoming the
favoured twenty-first century model for conducting large-scale scientific research”- (Toerpe,
2013, p.25)

This chapter examines the rise of citizen science from the world of amateur naturalists
to the modern technologically sophisticated movement, which emerged after the 1980s. The
defining characteristics of the contemporary movement are explored here, using several
examples of contemporary projects. The most recent literature written by those who have coordinated, tracked and analysed citizen science projects will be reviewed and discussed, as
are the newly identified issues and obstacles to the movement, and recommendations for
future success. Citizen science will be not only examined for its benefits to science, scientific
literacy and civic engagement, but also for the lesser-explored yet evident benefits to health
and wellbeing. The chapter will conclude by documenting the extraordinary need for hope in
present times, and how citizen science may be one of the most powerful global movements
for change.

1.5 Clarification and Limitations

In Citizen science as seen by scientists: Methodological, epistemological and ethical
dimensions, authors Riesch and Potter (2013) conclude that there are two different definitions
of citizen science in use at present. The term was used originally by the Cornell Lab of
Ornithology (CLO) to mean “public-participation engagement and science communication
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projects”. Today, the CLO defines citizen science on its website as “Projects in which
volunteers partner with scientists to answer real-world questions” (Citizen Science Central:
Defining Citizen Science, 2013). In the UK, the phrase is attributed to Allan Irwin in 1995
“to refer to his developing concepts of scientific citizenship which foregrounds the necessity
of opening up science and science policy processes to the public” (Riesch & Potter, 2013,
p.1). This thesis will use the meaning which I have found to be the most prevalent in my
research, which is CLO’s term. Irwin’s term will be referred to as scientific citizenship for
clarity.

1.6 Core Influential Literature

To date, the most extensive research into the contemporary citizen science movement
comes directly from the CLO and its partner Institutions (Dickinson & Bonney, 2012). Many
aspects of citizen science have been examined by external individuals and institutions, and
numerous studies have used citizen science and published work relating to the experience.
Yet the collective works published in association with the CLO by far provide the widest
coverage of the movement. This thesis considers the 2012 book Citizen Science: Public
Participation in Environmental Research (2012), edited by Cornell researchers Janice
Dickinson & Rick Bonney, the most definitive and comprehensive qualitative text on citizen
science.

1.7 Early citizen science
	
  
The roots of citizen science reach deep into the past, and it was in fact once the core
of science and knowledge building. The former whalers of Cook Strait today use ancestral
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knowledge of ocean landmarks specific to the Cook Strait area when searching for humpback
whales (Phillips, 2013, Grady, 1986). Southerlies, neap and flood tides are just some of the
natural phenomena which affect the movement of the whales and subsequent sightings. This
knowledge had to be learned quickly by the former whaler’s European ancestors when they
moved to the area in 1827, and was supplemented by their Maori ancestors who had long
known the ways of the ocean in this area, and followed the movement of whales (Phillips,
2013). It was crucial knowledge throughout the whaling years, and is just as crucial now for
monitoring the humpbacks status.

Such early citizen science is instrumental in New Zealand’s history of settlement.
Micronesian voyagers, and the Polynesian voyagers who came to New Zealand provide an
example in using natural phenomena to navigate. In “Voyaging Stars: Aspects of Polynesian
and Micronesian Astronomy”, anthropologist D. Lewis describes how Micronesian and
Polynesian cultures historically see astronomy and navigation as inseparable (Lewis, 1974).
In this article, Lewis cites Pacific anthropologist Sir Arthur Grimble’s observation that
“There is no specific word for “astronomer” in the Gilbertese tongue. If you would find an
expert on stars, you must ask for a tiaborau or navigator” (Grimble, 1931, p.197, in Lewis,
1974). Melanesian and Polynesian voyagers traditionally used an imaginary roof structure as
a grid by which to reference the stars, and map direction and distance.

The summer migration of humpbacks and other whales from Polynesia to the south
also informed the travel of the Island ancestors of the New Zealand Maori. As whales give
birth in calm waters, harbours or bays, voyagers could follow the slow-moving mammals to
other lands in the Pacific. The humpbacks summer migration south also coincided with the
visibility of helpful guiding stars for locating New Zealand, such as Venus or “Kopi” and the
Southern Cross (Mahutonga). Bird species also contributed to the navigation, with the Pacific
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being the pathway of species such as the long-tailed cuckoo and the shining cuckoo. It may
even be that the autumn migration of these birds from New Zealand to Melanesia/Polynesia
lead Maori ancestors to suspect that a cooler land existed somewhere in the south.

The sun and seasons, the migration of whales and birds, and the myths of Pleiades and
Antares all helped inform the early Melanesian and Polynesian navigation narratives
(Grimble, 1931, Phillips, 2013). Grimble says this form of navigation has been largely lost
since the era of European sailing ships and new navigation technology. Those sailing ships
harkened the arrival of amateur naturalists to New Zealand such as Joseph Banks, who
accompanied Captain James Cook’s first expedition to the area (King, 2003). Banks and
others contributed a wealth of data to science on the vast number of unique species which had
evolved isolated from the other continents for over 85 million years (Phillips, 2013). In 1770
Banks wrote the following aural observation of birdlife in Queen Charlotte Sound,
Marlborough-

“This morn I was awaked by the singing of the birds ashore from whence we are distant not a
quarter of a mile, the numbers of them were certainly very great who seemd to strain their
throats with emulation perhaps; their voices were certainly the most melodious wild musick I
have ever heard, almost imitating small bells but with the most tuneable silver sound
imaginable to which maybe the distance was no small addition (Banks, 1770, p.125). Today,
the sound of these forests is significantly diminished, yet Banks’s words serve to inspire all
of those who work to restore and protect New Zealand’s remaining native bird species
(Andrews, 2012).

In 1774, despite being overwhelmed with a huge volume of specimens, Banks and
accompanying naturalists published sketches and crudely described New Zealand shellfish. A
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year later descriptions of 38 insects-one of which was the red admiral butterfly- were
published. The next published work was a coloured engraving of a tui bird in 1788 (Andrews,
2012). Subsequent visits by Cook brought more determined naturalists, and the number of
publications on birds and plants grew. In 1835, Charles Darwin visited the Bay of Islands
aboard the Beagle, collecting there an inanga or whitebait specimen. In 1836 whaler John
Harris came across remains of a giant moa bird which were sent to the British Museum, and
classified in 1843. By this time there was a wealth of publications on New Zealand native
species from birds, invertebrates and marine species. For the patient explorer however, who
was not afraid of the dark, or isolation, there were still rewards to be had (Andrews, 2012).

Documentation of recruiting volunteers for data collection on nature goes back just as
far as the time that Cook and Banks scoured the Pacific. In The history of public participation
in ecological research Miller-Rushing, Primacy, & Bonney (2012) use the example of
Norwegian Bishop who in gathered parish members and clergymen to collect and describe
natural phenomena (Miller-Rushing, Primacy, & Bonney, et al., 2012, Brenna, 2011). Bishop
Johan Ernst Gunnerus of Trondheim sought and pioneered an appreciation for and
understanding of the natural world in his community, stating that “The more natural, the
better; because pure Nature... without human hand and art intervening is by far the best for
honouring the Wisdom, Power and Goodness of God,” (Gunnerus 1763, 312).

Miller Rushing et al., (2012) also cite other amateur experts that were creating the
basis for modern science while using communities of lay-person observers for data
collection. They use the examples of British naturalist John Ray and Swedish naturalist Carl
Linnaeus, as recruiting volunteers “to collect specimens and observations from across the
known world” (Miller-Rushing, et al., 2012 p. 286) Ray and Linnaeus are both known for
their pioneering work in taxonomy as civilians. This is just one example of their contributions
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to modern science. Miller-Rushing et al., (2012) explain that farmers and hunters also have
been collecting natural history data for many centuries, citing a study by French Wine
growers which shows that harvest days have been recorded dating back over 640 years.

While slightly later, the North American science movement, initiated by amateurs, is
synonymous with the American conservation movement. In Citizen Science: Public
Participation in Environmental Research Dickinson and Bonney cite pioneer naturalists
Henry David Thoreau, John Muir and John Burrows as the first in North America to publish
scientific conservation research. And rather than focussing on just data, Thoreau, Muir and
Burrows were all instrumental in the early American conservation movement (Fox, 1981,
White, 1985, Renehan, 1992). The initiative to research was theirs alone, predating modern
science, and -like taking part in citizen science- founded on natural, relatively untrained
curiosity (Dickinson & Bonney, 2012). Other significant initiatives followed with the
Astronomical Society of the Pacific founded in 1889, and the National Weather Service
Cooperative Observer Program in 1890. The Cornell-based researchers also cite records kept
by North American lighthouse-keepers on bird-strikes beginning in 1880, and volunteers
surveying birds in Europe throughout the 1800s (Dickinson & Bonney, 2012).

Despite a wealth of early examples from Europe and America, there is very little
published on early citizen science in other parts of the world. Miller-Rushing et al. cite just
one example: the records of dates of flowering cherry blossoms in Japan going back to 1401.
The Kyoto Cherry Blossom Festivals dates now allow scientists to look at how climate
change has affected the times that the trees flower (Primack et al., 2009, Miller-Rushing, et
al., 2012). Unfortunately there are few other examples documented. A recent report
summarising the 2013 Conference on Public Participation in Scientific Research or PPSR
highlighted that:
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“Participants recognized that ethnic and racial diversity was poorly represented at the
conference and in the PPSR field as a whole, and that this shortcoming requires additional
efforts to ensure broader participation and benefits to diverse communities” (Benz et al.,
2013, p.115)

In 2013 Oxford University announced a large collaboration with the Royal Society of
London, Natural History Museum and Royal College of Surgeons to research citizen science
titled “Constructing Scientific Communities: Citizen Science in the 19th and 21st Centuries”.
Whether examples outside of Europe and America would be sought is unclear (“Project to
look at citizen science through the ages,” 2013).

1.8 A Focus on Birds, and Shifting Attitudes

Other cultural examples must be there waiting to be unearthed, for whales, weather,
astronomy, and particularly birds have persisted throughout history as significant interests for
citizen scientists. In Citizen Science: Public Participation in Environmental Research
Dickinson and Bonney cite research showing that “The long history of public participation in
bird studies provides insight into the potential scientific contributions of citizen science, for
nowhere has citizen science been more prominent than with birds” (Dickinson & Bonney,
2012). The annual Christmas Bird Count was founded in 1900 by the National Audubon
Society, and according to Dunn et al.,“constitutes the longest-running and geographically
most widespread survey of bird life in the Western Hemisphere” (Dunn et al., 2005 p. 338)
The National Audubon society itself is named for John James Audubon, the amateur
naturalist who painted and described 435 species in Birds of America between 1828 and 1828
(Audubon & Coues, 1994).
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It is worth pointing out at this point that there is some similarity between the
Christmas Bird Count and the Cook Strait Whale count regarding significant shifts in
consciousness towards animals over the past century. Up to 1900, the tradition of side hunts
saw Americans celebrate the holiday by killing as many birds as possible for sport. Famed
ornithologist Frank Chapman is credited with having convinced the hunters to merely
document and observe the birds, without killing them, thus founding the Annual Christmas
Bird Count. Today, between 60,000 and 80,000 volunteers take part in the Christmas Bird
Count, each noting down all birds seen with a 24.1 km radius of their home over the course
of a day (Cohn, 2008, Dunn et al., 2005). Chapman’s contribution not only to conservation,
but to advancing citizen science and shifting consciousness is in this way phenomenal.

1.9 The Cornell Lab of Ornithology

The Cornell Lab of Ornithology has played a seminal role in the expansion of citizen
science and birding to the sophisticated and popular status it enjoys today (Bhattacharjee,
2005, Dickinson & Bonney, 2012). Founded in 1915, it has long involved the public bird life
since holding informal seminars in the 1950’s. These involved the public being shown bird
types, raising their hands if they had seen them, and this information being recorded in a
register of species. Researchers using this data later identified a need for more clarity in
observations. This led to the development of Project Tanager-“a large scale experiment
begun in 1994 to study the impact of forest fragmentation on tanager and their nesting
success” (Bhattacharjee, 2005, p.1403). Today the Cornell Lab of Ornithology or CLO
reports working with a community of 200,000 citizen scientists across its many projects such
as Bird Sleuth, Nest Watch, and Yard Map (Dickinson & Bonney, 2012). Over 60 papers
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have been published since 1997 using citizen science data from the CLO (Cornell Lab of
Ornithology: Research, 2014).

Having been deeply involved in citizen science for a long time, the CLO has also
played an even larger role in researching and advancing and promoting Citizen Science itself
(Cohn, 2008). Many key researchers and instigators of citizen science for the CLO itself, for
example Rick Bonney, who coined the term “citizen science” in 1995 (Gura, 2013) and is cofounder of the Lab’s Citizen Science program; Director of Citizen Science Janis Dickinson,
and Citizen Science Toolkit Project Leader, Jennifer Shirk. Their most recent publication to
date is that mentioned earlier which forms the core text in this thesis: “Citizen Science:
Public Participation in Environmental Research”, edited by Dickinson and Bonney (2012).

Having the key players working together under one roof has resulted in the CLO
overseeing several major milestones in the citizen science technology. In 1987, the CLO
joined ornithologist Dr Erica Dunn to develop Project Feeder Watch. This was a way for
researchers to track bird migration through the seasons in North America (Bonter, 2012). The
survey was the first citizen science project in history to use computer-scanned paper forms to
submit data gathered by participants. This marked the beginning of a new, digitally enhanced
era. In 1999, a database was created so that participants in Project Feederwatch could enter
their observations online. Today, over 80% of the project members upload their data online,
the rest preferring to do so the old-fashioned way (Bonter, 2012).

In 2002, The Cornell Lab of Ornithology and the National Audubon Society launched
eBird: a global website for the public to record the birds they observe. eBird claims to have
“revolutionized the way that the birding community reports and accesses information about
birds” (“Global tools for birders, critical data for science”, 2013) and is one of the most
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rapidly expanding species databases in existence. In just the month of March 2012 alone,
citizen scientists across North America reported over 3.1 million sightings of birds (About
eBird, 2013). The data collected is then shared globally with the public, educators and
researchers and industry. With a real-time-checklist programme, dynamic maps and graphs of
sightings and extensive social media-discussion, eBird comprises citizen science in its
present most advanced state of technology and outreach (“About eBird”, 2013,
Facebook.com/ebird, 2013). eBird is also a significant example of citizen science using
bioinformatics.

1.10 Positive Media Advocacy

Today, a quick Google search of the term “citizen science” reveals an extraordinary
world of achievement, enthusiasm and intrigue. Headlines hold great promise, declaring that
“Citizen Scientists are Finding New Exoplanets” (O’Connell, 2013) and that science is
“Rallying Citizen Scientists to Fight Fatal Disease” (Dockser Marcus, 2013). The Cook
Strait Whale Project is covered annually from the same positive angle by national and local
press. The beginning and end tally of the project are marked each year by enthusiastic media
(Hansford, 2006; Theuriau, 2009; Coleman-Ross, 2011, NZN, 2012, DOC, 2013), for
example this triumphant description of a higher-than-usual number of whale sightings in the
Marlborough Express-

“Annual Cook Strait whale surveyors have blitzed the previous record count, and prompted
organisers to expand the survey to cover the entire whale migratory period next year. The
tally by former whalers, Conservation Department staff and volunteer whale-spotters
reached whale No 102 on Sunday afternoon as part of the Conservation Department's ninth
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annual Cook Strait whale survey, which runs from June 9 to July 6. The figure has already
smashed last year's record of 73 and convinced organisers to extend next year's survey to
cover the humpback whale's entire migratory period from the start of June until the end of
August.” (Nicholl, 2012).

While the demand for coverage can place considerable strain on the organisers of the
project, who are busy with their research, they realise the value of publicity (Bott, 2013). The
public profile enjoyed by the Cook Strait Whale Project volunteers has lead to an iconic
status as New Zealand’s most high-profile citizen scientists (Hansford, 2006; Theuriau, 2009;
Coleman-Ross, 2011, NZN, 2012, DOC, 2013). Environmentally minded New Zealanders
are by nature drawn to stories about whales, and if this leads to an understanding of the
meaning and value of citizen science, this can only serve to increase scientific literacy and
promote involvement. In this way, the pervasive voice of the mainstream media, who are
widely know by scientists for getting science “wrong” (Dickinson & Bonney, 2012) can be
seen to be getting it right (Hartman, 1997). Media coverage will often use a charismatic
species or experience to catch the attention of a reader or viewer, draw them in and illuminate
them on citizen science (Oberhauser, 2012, Baguely, 2013). When producing Whale Chasers,
I kept this in mind by prioritising shots which showed off the charisma of humpbacks. These
consisted of aerial acrobatics, spy hopping, tail-slapping and pectoral flipper displays, which
I hoped would endear the viewer to the species.

1.11 Golden Age, New Dawn or Third Age of Science?

Whale Chasers is a story of transformation, but this change in attitudes to whales
could equally be described as enlightenment, or a new era. These words are reflective of
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words used by mainstream media to describe the citizen science movement in general. These
words, when analysed, can highlight the status of citizen science in global consciousness.
Deutche Welle refers to a “Golden Age” (Skyring, 2013, p. 1), and Cosmos to “The Return
of Citizen Science” (Baguley, 2013, p.1). One BBC News headline highlights the popular
culture status of the movement declaring “Citizen science is the new black” (Feilden, 2013).
The headline by Science Correspondent Tom Feilden makes reference to the adage once used
by the fashion industry, but now widely used to denote importance in popular culture
(Vreeland & Plimpton, 1984).

Feilden’s title also raises the issue of whether or not citizen science, like seasonal
fashion, is just a fad, or something more permanent. Initially, Feilden poses a question,
stating, “Citizen science - the trend for involving amateurs in research projects - is all the
rage nowadays but is it real science or just good PR?” (Feilden, 2013, p1). The article, as do
most examining the present status of citizen science, looks at its rise, the value of
crowdsourcing, and the scope of the science in which projects are taking place. It thus cites
the example of the achievements of Galaxy Zoo, a popular website where amateur
astronomers help scientists classify new galaxies, to demonstrate and conclude that this is
indeed “real” science. Feilden confirms this with the statement from Oxford astronomer Dr
Chris Lintott, assessing images at Galaxy Zoo and declaring, “It's a really exciting time,
citizen science is booming” (Feilden, 2013, p.1).

As mentioned earlier, when discussing the milestones achieved by the CLO, the
numbers which constitute this boom are compelling (Dickinson & Bonney, 2012). In fact, it
may be that citizen science is more widespread than any researcher could document. In the
2009 article Citizen science: Amateur experts, Gura declares that:
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“It is difficult to measure the growth in citizen science accurately, in part because many
ventures overlap with science-education efforts, but projects are definitely becoming more
common” (Gura, 2013. p. 1)

And as well as an increase in participants, the spread across disciplines is evident
(Dickinson & Bonney, 2012, Benz et al., 2013). While environmental science may be where
it originated and is still most common, (Dickinson & Bonney, 2012) popularity is not limited
to certain disciplines. Citizens are shown to be interested in a broad range of projects. In
2012, the US citizen science webpage Science Starter ranked its most visited projects, which
were, in order of popularity, the Mastodon Matrix Project (palaeontology), Eternal: Puzzles
for Science (Genetics), Project Squirrel (biology), The Royal Society’s Laughter Project
(psychology), Bat Detective (biology), Digital Fishers (marine biology), the Solar Hydrogen
Activity Research Kit (chemistry), EyeWire, the Rain, Hail, Snow Network (meteorology),
The Great Sunflower Project (entomology), The Wildlife of Our Homes project (ecology),
and the Big Butterfly Count (entomology) (“Top Citizen Science Projects of 2012”, 2012).

Topping the list, the Mastodon Matrix Project gives further insight into defining
characteristics of the contemporary citizen science movement. The Mastodon Matrix Project
was entirely unplanned, but quickly developed into a large-scale successful science project.
Its popularity, rapid uptake by the public and consequent growth provides a model for
inclusive and exciting citizen science. The project reveals the power of citizen science to
solve particularly difficult problems for scientists, in this case when an overwhelming volume
of raw data needs to be processed. The Mastodon Matrix Projects also demonstrates the
success of collaboration, a strong feature of effective citizen science. It has also been
extensively analysed for successful outcomes for participants. It also demonstrates how a
single citizen science project can inform literature by which improves citizen science itself.
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The project began in 2001 as a partnership between the American Paleontological
Research Institution (PRI), the Department of Earth and Atmospheric Sciences at Cornell
University, and the public (Ross et.al. 2003). Following the 1999 discovery of late
Pleistocene mastodon remains in a pond in Chemung County New York, palaeontologists
identified “a need for human resources to scour sediments for fossils” (Ross et. al, 2003, p.
39). The sediments suddenly contained the promise of illumination into the life of the large
mammals, and into the late Pleistocene environment in the area. Despite great excitement at
the find, researchers found themselves in the frustrating situation where a rapidly
approaching winter dictated that on-site examinations of the soil matrix would be near
impossible. Around 10,000 kg of soil was removed from the site for analysis, which involved
careful sifting, washing, and study to be identified.

The solution to who might answer this pressing need was fortuitous, yet came almost
entirely accidentally. The discovery of the massive beasts had captured the attention of the
media, and a researcher speculated to a reporter in passing that recruiting school children to
sort though the matrix was a possible idea. Within 24 hours a dozen requests for matrix
samples had been received from teachers. 2.2kg bags of sediment containing various
remnants of life including tiny fossils and bone fragments were sent out to schools to be
examined for key finds. This lead to further help from the media who:

“became especially attracted to this aspect of the project, which connected researchers to
school children and others in the general public, and more coverage generated more
requests” (Ross, 2003, p.40).
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Businesses, prisons and nunneries also requested bags to sort though. The bags were
then returned to researchers along with the separated, categorised specimens. Uptake of the
project by schools was significant, and in 2002, over 2000 bags of sediment had been
requested and sent out to schools, and more than 400 returned. The researchers estimated that
7000-7500 individuals had sifted through the matrix bags which had been returned. Key
Pleistocene era finds were significant, including remnants of the sought after Mastodon
(Parry, 2011).

Harnessing the ability of humans to solve difficult, awkward or complex problems enmasse is widely regarded as one of the defining characteristics of contemporary citizen
science (Rinaldi, 2009, Bücheler & Sieg, 2011). Literature on the topic often cites the story of
the University of Washington’s Rosetta@home project, developed in 2005 (Burke, 2012,
Hand, 2010, Rinaldi, 2009). The project sought to tackle:

“the notoriously difficult problem of protein folding: determining how a linear chain of
amino acids curls up into a three-dimensional shape that minimizes the internal stresses and
strains - presumably the protein’s natural shape” (Hand, 2010, p.685).

Rosetta@home began as a project, where PC owners could donate their computer’s
downtime to solving protein-folding problems. This was a passive enterprise, and volunteers
could watch the computers attempts onscreen or have this as a screensaver. The project
creators soon received a volume of correspondence from users who thought they could fold
the proteins better. The software was adjusted to allow this, and it turned out the users were
correct. Many became experts, and would collaborate remotely with other users to come up
with better folding solutions. This was rewarded and incentivised by converting the project
into an online game called “Foldit”. Described by lead designer Seth Cooper as similar to a
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“3D Tetris”, Foldit is now a popular online puzzle game (Burke, 2012). When it celebrated
its fifth anniversary in May 2013, Foldit had over 300,000 global users (Fisher, 2013).

Since allowing user interaction, Foldit has made headway with several significant
achievements in biotechnology and medicine (Eiben et al., 2012, Khatib et al., 2011,
Peckham, 2011) In 2011 Foldit players successfully remodelled the structure of a computergenerated Diels-Alderase enzyme, effectively increasing potential for use in production of
renewable energy and medicines (Eiben et al., 2012). In the same year, Foldit participants
had successfully de-coded a monomeric retroviral protease enzyme linked to the AIDS virus
(Khatib et al., 2011). Unravelling the structure of the enzyme had eluded years of attempts by
science. The structural discovery made by the Foldit players in just three weeks of trying
created promising potential for the development of anti-retroviral medicines. The article
documenting the achievement highlighted this as compelling new evidence that “the
ingenuity of game-players is a formidable force that, if properly directed, can be used to
solve a wide range of scientific problems” (Khatib et al., 2011, p.3)

Today, many scientists and developers have collaborated to seek answers to these
problems though gaming, following Foldit's unexpected lead. Games range from Facebookhosted Fraxinus: a puzzle game which seeks to find the Ash tree genes which hold a
resistance to deadly fungus (Valentine, 2013); to the recently-released Cropland Capture, a
Geikie project created by the International Institute for Applied Systems Analysis to harness
the power of online participants to identify and geo-tag cropland. Both games tackle
significant issues: The effects of climate change on forest health, and the global food
shortage. In addition to providing a novel approach to the issues, citizen science games are
considered a significant way forward for recruiting participants and retaining interest in
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citizen science (Cooper et al., 2010). Using the platform of social networking allows science
to crowd source valuable helpers.

Social media apps can even be mined for scientific discoveries, making unintentional
citizen scientists out of social networkers. In 2009, the record-breaking migration of whale
1363 was discovered when a researcher from the Allied Whale group at the College of the
Atlantic recognised her fluke markings in a strangers holiday photo. (Toor, 2010). Using the
same method used by the Cook Strait Whale Project, Gale McCulloch matched the picture
taken by Freddy Johansen while holidaying in Madagascar to an identical tail fluke image
taken near Brazil in 1999. Johansen had taken the photo in 2001, and the images revealed that
the humpback had travelled over 6,000 miles between Brazil and Madagascar. The discovery
was significant as most humpbacks normally travel around half this distance when migrating,
as was the fact that the whale had travelled between two breeding grounds as opposed to
between a breeding ground to a feeding ground (Toor, 2010).

While games feature the fun-and-reward factor for participants, and apps such as
Flick’r can be used to gather scientific information, mobile citizen science apps can create
immediate solutions to science problems in real-time. Ship strike proves life threatening for
blue whales, and this is particularly noticeable on the California Coast (Fimrite, 2013).
Programmers from Conserve IO are currently trialling Whale Spotter, a mobile app phone
which allows the public and mariners to locate whales and satellite mark the location to avoid
ship strike (Pultarova, 2013). Some apps have a high novelty factor and are targeted at
children, such as Project Poo. The project was created by the Anthrozoology Research
Group, at Monash University and allows uncollected dog waste to be geotagged and
earmarked for biogas processors who wish to seek it out (“More Science: Poo Power”, 2013).
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While possibly polarizing in this case, the novelty factor again is important for appealing to a
diverse range of participants (Dickinson & Bonney, 2012).

The proliferation of citizen science games and apps, and the unprecedented and
unintended success of Rosetta@home are described as evidence that “networks of human
minds are taking science to the next level” (Hand, 2010, p. 685). The method used to harness
what Hand calls “people power” (2010, p. 685) is referred to now as crowdsourcing. This
movement has risen parallel to the elevation of citizen science over the past decade (Howe,
2008, Dickinson & Bonney, 2012) Projects such as Foldit are also referred to by some as
“Crowd Science” (Franzoni & Sauermann, 2013) and “distributed thinking” (Hand, 2010,
p.687). Crowdsourcing, like citizen science, has been spurred on by the rise in mass
communication. In the case of the Mastodon Matrix Project, Ross et al. (2003) generally
describe media coverage as the trigger for the number of volunteers coming forward to offer
to analyse data. In the case of Rosetta@home, these volunteers were recruited, and
volunteered to further their engagement directly through the Internet, as is common in most,
but not all, crowd sourced projects (Hochachka et al., 2012, Dickinson & Bonney, 2012).

Both citizen science and crowdsourcing are spurred on by what has been identified as
a renaissance in amateurism (Louv, 2013). In the seminal article Crowdsourcing: Why the
Power of the Crowd is Driving the Future of Business J. Howe (2008) cites the influence of
internet sellers such as Istockphoto on amateur photography, and Etsy on homemade arts and
crafts. Both sellers were responsible for a boom in their respective areas, and Howe (2008)
compares this to the growth of bird watching following the first Cornell Lab of Ornithology
bird count in 1996. While the term crowdsourcing originates in computing and is generally
applied to business, use in science, particularly cases such as Cornell’s birding projects and
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Rosetta@home are often used to illustrate its effectiveness (Franzoni & Sauermann, 2013;
Howe, 2008; Hand, 2010; Rinaldi, 2009).

Crowdsourcing is closely linked with the movement of open innovation: a developing
aspect of citizen science which may hold great promise (Phillips et al., 2013). Open
innovation in citizen science refers to the non-scientists being involved in designing projects,
or in some cases initiating them, with help from scientists. Howe cites the examples of
Wikipedia and YouTube as revolutionary examples of open innovation. The evolution of
Rosetta@home from passive distributed computing to active distributed thinking is widely
cited as a successful early model of open innovation. Although the developers altered the
programme to involve participants problem-solving skill, this change was initiated by the
participants (Koriella, 2012). While open innovation is less common in citizen science than
data collection, it is still considered beneficial and important, and further inquiry is
encouraged (Phillips et al., 2013, Franzoni & Sauermann, 2013). Rosetta@home is now
hosted by The Berkeley Open Infrastructure for Network Computing or BOINC (Hand,
2010).

Bioinformatics are an equally defining characteristic of contemporary citizen science.
Defined as the use of “informatics” (Kelling, 2012, p. 58) or networked computing systems
to gather, store and research biological information, and bioinformatics opens useful largescale data analysis to the sciences. In Using Bioinformatics in Citizen Science (2012), Kelling
states that the potential to source participants and keep them interested and willing has
progressed greatly from the following because of the following points: Computers being
widespread and the ability to share information standardised widely across the globe, and the
development of technology which allows availability of, addition to, and analysis of such
volumes of data (Kelling, 2012). For data on living things becomes far more valuable to
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science when combined with other data. Kelling (2012) uses the example of the CLO created
Avian Knowledge Network, a collaboration with 37 other institutions to compile and share
information on. Kelling (2012) states that any data is greatly enhanced when accompanied by
related information on what else was happening at the time. Yet gaining a complete picture
can be difficult if these extra factors are housed in different systems or networks. The ideal
solution requires a unified system which automatically includes all aspects of the bigger
picture needed to make a clearer analysis (Kelling, 2012). The AKN creates access to the
bigger picture by housing reference data sets such as eBird. For every observation in its
significant collection, there is associated covariate information. In addition to date and
location, method of sighting and other relevant factors affecting sightings such as human
elements are present (Kelling, 2012).

1.12 Conclusion

Like the knowledge used by the volunteers of the Cook Strait Whale Project, the roots
of citizen science reach deep into history, predating modern science. Today citizen science is
flourishing, boosted by new technology, yet retains some of the very early principles of
appreciation for the natural world, and conservation. Countries such as New Zealand have a
strong early history of citizen science, yet examples from countries outside America and the
UK are less documented. The Cornell Lab of Ornithology and its various partners have been
instrumental in advancing citizen science to what it is today, and continue to dominate
research in the field (Louv, 2012, Dickinson & Bonney, 2012). Other definitive
characteristics of the contemporary citizen science movement are its symbiotic relationship
with the media, its scope across disciplines, and rapidly increasing number of participants,
and its growing volume of published literature. The movement has risen parallel with
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technological developments such as the world wide web, mass communication, and
bioinformatics, yet relies on uniquely human elements such as problem solving and visual
observation. Citizen science mixes with leisure and practicality in the form of games and
apps. Cases such as the Mastodon Matrix Project and the Flick’r migration of whale 1363
reveal a serendipitous side to citizen science. In the past few years, the movement has
benefitted from a “renaissance in amateurism” (Howe, 2008, p.1)- which harkens back to
the early roots of citizen science. Today, engaged volunteers and scientists can use cuttingedge mobile applications, astronomical tools, retagging and games to contribute to, organise
and source data. The case of whale 1363 was a boon for scientists, and the problems solved
by Foldit users have the potential to benefit both science and patients through advancing
medicine. eBird streamlines and collates data to give biologists a bigger picture of bird-life
than ever before. The ability to access bioinformatics and to crowd-source data and
distributed-thinking is clearly helpful for any research. The benefits of citizen science for the
individual participant are of equal significance, yet difficult to measure. The following
chapter explores these merits and contextualises their importance in an age where individual
resilience, active awareness of the world and the ability to live more sustainably are
increasingly required for survival. The chapter also seeks out the recommendations made by
those working closely with citizen science to increase its efficacy and outreach, and their
hopes for what it can achieve. For overall, the single most defining feature of the
contemporary movement, is hope
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Chapter 3. Finding Hope Through Citizen Science

The film “The Age of Stupid” (Armstrong, 2010) introduces the audience to a world
without hope. A lonely curator (Pete Postlethwaite) sits in a time capsule above waters which
have engulfed the earth’s surface, keeping watch over the former worlds artworks, artifacts,
and volumes of all published literature and data. His dedicated preservation of the sum
knowledge of humanity is rendered pointless by the fact that he is the only person left alive
on earth. The film is designed as a warning about political inaction over climate change, yet
highlights the fact that the world’s collective knowledge is rendered pointless if nobody
survives. For a citizen, whether they identify with this at the time or not, the act of
contributing to data collection is an act of hope, that this action will have lasting meaning.
This chapter looks at how participation in citizen science could lead to lasting wellbeing. The
philosophy of ecopsychology and the concept of nature deficit disorder, (Louv, 2012) are
discussed with relevance to citizen science and the benefits of time spent in nature. The
chapter examines how participants can gain from informal science education experiences or
ISEs, and how citizen science can be used to deal with crises. The chapter documents the
recent recommendations made by leading academics which they believe are necessary to
make sure that citizen science continues to flourish in a future of global uncertainty regarding
biodiversity threats, and the effects of climate change.

1.13 Participation and Wellbeing, Ecopsychology and Nature Deficit Disorder

With deep roots in bird observation and collection of plant data, citizen science has
traditionally been an outdoor pursuit. Increasingly, the outdoors has become a world away for
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those working and living an office lifestyle, and as natural habitats shrink, it is harder to
authentically immerse one’s self in them. (Louv, 2012). Yet a wealth of evidence points to
time spent in the natural world as the remedy to the biggest global ailment- depression
(Wolsko & Hoyt, 2012, Wolsko and Lindberg, 2013, Alonso et al., 2013). It seems that the
contemporary citizen science movement has all the attributes and momentum to become part
of this shift and contribute significantly to battle an epidemic of global despair. Traditionally,
write Wolsko and Hoyt “examining the quality of relationships with the natural environment
has generally been marginalized from mainstream psychological science and professional
practice” (2012, pp.10-11). The authors declare that this seems to be changing, attributing
this to increasing research in the field of environmental psychology, and leaders in the field
calling for better use of psychology knowledge to tackle climate change and environmental
issues (Wolsko & Hoyt, 2012).

The rise of citizen science is considered a potential boon to implementing
environmental psychology. Louv (2012) writes that while adults are just as affected, that
there is a great need to reconnect children with nature to prevent devastating mental and
physical health problems. In addition to this, the absence of childhood bonding with nature is
shown to lead to an inability to understand, or appreciate, and therefore advocate
conservation (Wells & Leckies, 2012). Louv calls this disjoint “Nature Deficit Disorder”
believing that children spend so much time indoors now that they are developing serious
behavioral problems, the likes of which have not been seen before (Louv, 2005). An example
of citizen science countering this can be seen in citizen science programme MM2, introduced
in Chapter 1. The project addresses such a deficit by motivating children to spend time
outdoors, promotes environmental stewardship and interest in one’s own patch of the coast,
and allows children to see how this data helps science (“Marine Metre Squared”, 2014). The
process of combing one meter of coastline for life forms requires physical effort, intense

FINDING	
  HOPE	
  ON	
  A	
  PLANET	
  IN	
  CRISIS	
  	
  	
  
	
  

45	
  

observation, concentration, and consideration of the other life forms. Other projects aimed at
children tackle the similar issues, including those, which are also highlighted by Louv (2005),
such as childhood obesity and attention deficit disorder. But how does such involvement
influence the child’s subsequent behavior?

1.14 Lasting Influence, Mediators and Moderators

In order to further the potential impacts of citizen science to combat Nature Deficit
Disorder and promote conservation values which last a lifetime, Wells and Lekies (2012)
present several future research recommendations. They declare that research should seek to
find out just how participation in citizen science directly influences a child’s behavior and
attitude to the environment. For every group of citizen science participants assessed, Wells &
Lekies suggest a waiting group of participants, who have yet to take part in a project, be
assessed as a control group. In addition, the researchers consider research into mediators and
moderators of high value to the study of children and citizen science. Mediating mechanisms
give insight as to why and how a change in behavior is taking place. Once mediating
mechanisms are identified, they can be used to promote and encourage positive behavior and
attuned towards the environment. Similarly, moderators, or elements which differ from child
to child, once identified, can be used to tailor a better citizen science experience for the child,
and create better outcomes based on individual circumstances. Overall, Wells & Lekies
(2012) declare that much more accurate information can be gained to advance citizen science
for children by standardizing the way projects are assessed. They suggest the use of the
existing children’s attitude and knowledge scale or CHEAKS, Bixler & Floyd’s (1997)
measure of fear of nature, and a series of interactive games designed by Evans et al., (2007)
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(as cited in Wells & Lekies 2012). In addition to this, they suggest identifying which exact
elements of a child’s involvement with nature and citizen science lead to a desired result.

1.15 How does citizen science contribute to informal science education?

A particularly desirable result of participating in citizen science at any age is
increased scientific literacy. An understanding of science gives an individual, and by osmosis
those around them, better tools with which to make decisions about their health, safety, and
what happens in the environment around them. Yet while many educators embrace citizen
science, there is to date no cohesive evaluation of how it contributes to ISE (Bonney et al.,
2009). To measure ISE through public participation in scientific research or PPSR,
researchers have created a rubric consisting of awareness, knowledge and understanding,
engagement, skills, attitudes and behaviour (see figure. A) (Bonney et al., 2009). The
assessment table highlights the potential positive impacts of participation in citizen science.
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Table 1. From Bonney, R., Ballard, H., Jordan, R., McCallie, E., Phillips, T., Shirk, J., & Wilderman, C. C.
(2009). Public Participation in Scientific Research: Defining the Field and Assessing Its Potential for Informal
Science Education. A CAISE Inquiry Group Report.

To date, limited studies of just some of these elements have taken place. Phillips et al.
(2012) attribute this absence to the challenge of evaluating an emerging movement, which
crosses several disciplines. Research thus far has been conducted on isolated studies, limiting
evaluation outcomes. Phillips et al., (2012) consider a more encompassing evaluation of ISEs
crucial to beginning to understand the full impact of citizen science on participants. They list
these wider impacts as “gains in science process and content knowledge, increases in
engagement and interest, changes in attitudes and behaviour” (p.82). They state that this
understanding is important for several reasons: the requirement of funding for science
education programs to provide plans for documenting wider impacts; understanding
outcomes is crucial for developing frameworks and improving methodologies for cohesive
and consistent study; the value of information on outcomes to developers who seek to
improve the educational value of current projects; outcome studies will enhance the setting of
goals, and provide sounder strategies for future models; and that identifying studies which
have maximum impact allows for replication of these aspects for further reach (Phillips et al.,
2012).

1.16 Future Visions and High Hopes
	
  
As will be referred to in Chapter 4 of this thesis, there may not be a clear understanding
across human-kind that the survival of the earths ecosystems and the human race are
inextricably linked, (i.e. rainforests for medicine, bees for pollination of the world’s crops,
lowering CO2 emissions to curb climate disasters which lead to a human death toll). But
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perhaps if this message was promoted, the altruism displayed in the above volunteer pursuits
could be harnessed for conservation. Most of all, the willingness to help other humans
implies that the goal of this thesis- to see if citizen science can help stem the global epidemic
of depression and replace consumptive values- would certainly receive support. The
willingness to help the elderly, children and the disabled was clear, yet nobody mentioned
helping the depressed. This could be because people feel powerless to help those around them
with depression, and leave this to psychiatrist and psychologists. Yet everything about the
citizen science movement points towards the benefits of recruiting non-experts to solve
overwhelming problems. Perhaps by communicating the effectiveness of time in green space
and altruism for healing sadness, and easing it into normality through integration into a
familiar pursuit such as holidays, non-experts can help those around them who have lost
hope, while helping heal a sick planet.

Dickinson et al., (2012) present a matrix system using the ISE rubric to methodize
evaluation of projects. The authors stress that as we move into the future, the “lack of
theoretical framework to guide future citizen science must be addressed” (p.95). Delivering
citizen science which maximises ISEs could be the most powerful aspect of the contemporary
movement. In Citizen Science: Public Participation in Environmental Research Dickinson, &
Bonney, state:

“the hope is that citizen science leads to increased scientific literacy (Krasny and Bonney,
2005) increased interest in and knowledge about a range of environmental issues and
increased capacity for people to assemble tools and data needed to move toward a level of
scientific understanding that promotes autonomous, informed choice. The hunch is that
having an engaged, educated, nature-loving public helping drive environmental policy is
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perhaps even more critical to addressing public conservation problems than further research
is.” (2012, p.12).

The involved and engaged public Dickinson & Bonney (2012) refer to reveals
potential for citizen science to mitigate some of the current pressing environmental issues
facing the world today. Most of the volunteers of the Cook Strait Whale Project report being
actively involved in protecting their environment (Heberley, Personal Communication, 18
June 2013, Norton, Personal Communication, 21 June, 2013, Perano, Personal
Communication, 30 August 2013) This ranges from lobbying protect marine areas from
factory fish farming and to stop four-wheel bikes from eroding traditional burial grounds, to
restoring and maintaining native trees. The volunteers are passionately protective of the
whales they once hunted, and keep track of New Zealand’s involvement with the
International Whaling Commission, and pay close attention to the actions of Japan and other
whaling nations (Field, 2014). My film Whale Chasers in fact documents how, though
visiting an ocean conservation summit in 2007, Peter Perano was able to connect with
scientist Yuri Mikhaylev and discovered the precise nature of events which led to the Perano
Whaling Company closing down in the 1960s (Perano, P., Personal Communication, August
15, 2012; Mikhaylev, 2008).

1.17 Disaster Resilience and Climate Change

It is one thing for the public to love nature, but to be resilient in the face of disaster is
becoming an increasingly important attribute for survival in many continents. Scientific
literacy becomes crucial when drinking water becomes contaminated, or a quake triggers a
tsunami. Even the split-second decision of where to duck for cover when an earthquake
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strikes is more likely to lead to survival than an irrational decision. But other than
encouraging scientific literacy, how can citizen science promote disaster resilience? In A Role
for Citizen Science in Disaster and Conflict Recover and Resilience, (2012) Tidball and
Krasny highlight the deficit-model of response to disaster as flawed, and cite evidence of
traction to shift away from this mode of operation. They also cite the flawed nature of
government responses to disaster, which can fail to consider local knowledge, and the
repercussions of outsider interventions. In contrast, if citizens are able to identify and manage
threats in a similar way to civil ecology, or community management of a resource, they are
far better equipped to counter problems (Tidball & Krasny, 2012).

To provide an example of just how citizen science can contribute, and save lives when
even an unexpected disaster hits, Tidball & Krasny (2012) use the example of a toxic coal
spill in Tennessee, in the USA. After the spill contaminated 300 acres of water and land, local
government declared the spill far from hazardous, reassuring the public that despite the
presence of some chemicals, none were toxic. In truth, it turned out, there was far more cause
for concern. Scientists and environmental groups were able to communicate through media
that they had detected “elevated levels of arsenic, barium, cadmium, lead and selenium in the
water at the spill site” (Tidball & Krasny, 2012). While the local government claimed that
the arsenic level in the water was at 40 times below what was considered acceptable for
drinking water, the samples taken by environmental groups and tested by the local university
showed that the arsenic level was 300 times higher than acceptable. Tidball & Krasny (2012)
cite a growing number of valuable citizen contributions before and after disasters, which help
protect other citizens and inform future disaster resilience. They stress that while many of
these actions are not treated as citizen science, if they were, they could be managed in a
standard, unified way, while promoting important feelings of a being part of a larger social
network, self-reliance, and hope for the future.
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The creators of MM2 hope to build a similar local network to keep tabs on New
Zealand’s coastline. By gaining a better picture of coastal and marine biodiversity, with the
help of citizen scientists, researchers have access to an accurate gauge by which to monitor
changes in biodiversity and the effects of climate change. The data uploaded by participants
of what is happening in their “patch” of coast is therefore extremely valuable (Marine Metre
Squared, 2014). It is this type of project which reflects Dickinson and Bonney’s “hope”
(p.12) referred to earlier that participation will lead to better scientific literacy. This
knowledge, it is hoped, will equip citizens with the ability to influence policy to protect the
environment and mitigate hazards stemming from coastal erosion. And this is certainly
necessary, as to date, many of New Zealand’s coastlines are suffering from heavy coastal
erosion, loss of coastal habitats, and exposed landfill containing toxic chemicals. The New
Zealand government has handed responsibility for the effects of climate change on coastlines
to local government, making it necessary for local to be aware and involved in the
management of their coastline (Rouse et al., 2013, Evans et al., 2014).

Just as Tidball & Krasny (2012) highlight that disaster resilience and post-conflict
survival is better managed when local people and their strengths are involved in planning and
management, there is significant evidence that management of local resources under the
impact of climate change benefits in the same manner. In Considering Local Adaptation
Increases Willingness to Mitigate (2014) Evans et.al experimentally show that when citizens
consider how they will adapt to climate change in their region, they become more willing to
take personal action to reduce emissions in their own back yard. The research of Evans et.al
shows that projects such as MM2 have great promise to not only inform science, but to
trigger behaviour changes needed to mitigate and/or adapt to climate change, perhaps even
rivalling the value of further research in efficacy (Dickinson & Bonney, 2012; “Marine Metre
Squared”, 2014; Evans et al., 2014).
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1.18 Sustaining and Growing Citizen Science

Citizen science shows promise for helping citizens to be more resilient, informed, and
active as they move into an uncertain future. So what are the imperatives highlighted by
experts as citizen science moves forward in a rapidly changing world? What is it that the
movement needs to ensure it continues on its trajectory of success and increases its effects
and reach? And how does this relate to the concept of Ecopsychology and the link between
time in nature and wellbeing? The authors of Citizen Science: Participation in Environmental
Research (2012) present numerous hopes for citizen science and recommended further studysome of which has been mentioned already, looking at efficiency, and how gains for
participants can be maximised. Two imperatives however stand out for being widely
considered of high importance to future success: the creation of further strategic partnerships,
and recruitment of participants in a broader manner than presently exists, and the retention of
these participants.

Evans et al. (2014) and Tidball & Krasny (2012) highlight that mitigating climate
change requires strong, effective partnerships. The wealth of work done by the CLO in
advancing citizen science has been built on the foundation of strategic partnerships with
institutions such as the Audubon Society. One of the most pressing imperatives highlighted
for the sustainable development of citizen science is furthering strong partnerships to
generate appropriate resources. Dickinson et al. (2012), state that “The primary challenges
for most projects include maintaining funding for cyber infrastructure, databases, and
project leadership.” (p. 296). They stress that keeping momentum will require research into
mutual interests, benefits and partnerships not only between educators, government and
community, but other disciplines such as the humanities. They state that a need to constantly
revise and scrutinize citizen science makes this expansion imperative stating that
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interdisciplinary research will “undoubtedly break new ground” (p.13). The authors declare
the present time as perfect for this pursuit, describing the movement as “poised to support the
shifts in education and policy that characterize the children and nature movement.” (p.13)
Dickinson et.al (2012) also stress that partnerships could be required to source participants.

In Growing the Base for Citizen Science (2012) Chu, Leonard & Stevenson highlight
a number of factors that need to be considered when seeking future participants. The first is
researching the motivation and perceived benefits of participants, and tailoring projects to
match, or matching participants with fitting projects. For example, rather that targeting the
older generation as one group, looking at individual needs, skills and interests is by far more
appropriate when matching individuals with projects. Face time with users is also
recommended as a way of explaining to partisans how a project works. This can also be done
via internet, as is successfully used by eBird to bring volunteers together to converse in real
time (Chu et al., 2012). In addition, Chu et.al recommend further strategic exploitation of
other media.

While citizen science benefits from parallel social media in cases such as eBird, and is
boosted by electronic, print and television news, the role of the film and documentary also
needs to be carefully considered as a form of mass communication to recruit participants
(Burgess, 2010). My primary intent when producing “Whale Chasers” was scientific and
historical accuracy. My second and third intentions were to entertain and to give some insight
into the role citizen science plays in conservation advocacy. Much of the entertainment factor
in the film comes from the joy and enthusiasm of the volunteers, and these two factorsenjoyment and being part of active conservation may be the two factors which prove
instrumental in ensuring that citizen science retains a large and committed participant base as
it moves into the future.
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The Cook Strait Whale Project can be gruelling for its volunteers, and is by no means
easy. Yet the visible enjoyment evident in the film keeps the volunteers coming back
(Heberley, J., Personal Communication, June 12, 2013; Perano, Personal Communication,
June 5, 2012). This “fun factor” takes the form of camaraderie, socializing, and the very real
challenge and rewards of spotting wild animals that the CLO and the National Audubon
Society sought to promote in 2009 when seeking participants for the Great Backyard Bird
Count or GBBC (Chu et al., 2012, Dickinson & Bonney, 2012). The project initially
underwent a boom with participants contributing 11,700 checklists of birds in its first count.
Interest tapered off after three years however, and the CLO undertook the task of endearing
the project to the public. The main message to communicate was that the GBBC was “fun,
easy, family friendly and not time-consuming” (Chu et al. 2012p. 75).

Growing the base for the GBBC involved gathering feedback on enjoyment, which
proved positive. 98% of participants surveyed said they would repeat the project again.
Publicity also included keeping in touch with participants, and generating a community.
Volunteers held workshops, and Wild Birds Unlimited stores sponsored the project. The
GBBC website held competitions for children, and photography prizes. Information was
given to the media about how the project benefits the local environment, and locations with a
high number of participants and contribution were recognised and rewarded in the projects
online community. Roles for “media ambassadors” (Chu et.al, 2012, p.76) were created, and
some media highlighted the link between bird distributions and the effects of climate change,
with over 1400 stories appearing in mainstream media in 2010. All of these aspects
successfully contributed to creating a rewarding campaign communicating the enjoyment of
participating in the GBBC (Chu et. al, 2012).
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1.19 Conclusion

In the 2014 GBBC 125698 checklists were submitted, 3940 species were observed,
and 15702609 total individual birds were counted by the 20th of February, with one week left
of the count to go. Yet as Chu et al. (2012) point out, it was estimated in 2009 that 4.18
million Americans observe the birds in their locations. This presents a challenge to tap further
into a pastime, which much of the country clearly enjoys. Projects such as MM2 face the
same challenge. With this in mind, how can citizen science recruit and keep more
participants, and create further strategic partnerships? For this purpose, citizen science must
be recognised for its leisure, relaxation, and health benefits. And with clear evidence that
time in nature is good for the soul, could the answer lie in a union with the tourism industry?
Tourism is already associated with feeling good and mental relaxation, the antidote to a
stressful and ever-changing world. Tourism marketing presents an idyllic, sometimes social,
sometimes isolated world of relaxation, and draws heavily on the allure of the natural
environment.

It is with this in mind that this next chapter explores emerging fields within tourism
research and the concerns, which they share with citizen science. This chapter seeks to
harness the self-initiated nature of tourism for the benefit of recruiting citizen scientists to
address conservation biology needs. This chapter looks at how the positive effects of time
spent in a citizen science setting might appeal to the values of holidaymakers, and provide a
lasting sense of wellbeing, and fostering a lasting enthusiasm for citizen science. Most of all
it is concerned with how those seeking leisure can find something more meaningful, that is:
hope on a planet in crisis.

FINDING	
  HOPE	
  ON	
  A	
  PLANET	
  IN	
  CRISIS	
  	
  	
  
	
  

57	
  

Chapter 4. What is Hopeful Tourism, and what does it have in common
with the Citizen Science movement?

Citizen science could solve issues of finding and keeping participants through a closer
relationship with tourism. The latter industry may prove to be the strategic partner that citizen
science needs to ensure a sustainable future. At a first glance, it could appear that the tourism
industry is the last industry to encompass the values connected to citizen science such as
inclusivity and conservation (Bramwell, 2012) Yet while much of tourism has commodified
and exploited environments, species and cultures, a new field of inquiry has been steadily
emerging over the last two decades with claims that tourism can be a more positive force
(Pritchard, Morgan, & Ateljevic, 2011). It is this new wave of tourism thinking which may
prove helpful in recruiting and keeping volunteers for citizen science, by delivering on the
promise of finding hope on a planet in crisis. So what constitutes this promising new wave of
Hopeful Tourism, and how can it be linked to citizen science?

1.20 Expanding the narrow view: Hopeful tourism explained

While significant related literature has influenced and followed, the definitive paper
on this new field is Hopeful Tourism: A New Transformative Perspective (Pritchard et. al
2011). The paper references and expands upon the premise of Tribe (2010), who revealed
that despite the huge expansion in the discipline of tourism over the last few decades, theory,
perspectives and worldviews are still narrow. The authors argue that much of rational or
traditional tourism information is no longer relevant to the world around us (Pritchard et al.,
2011).
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Pritchard et al., (2011) therefore define hopeful tourism by contrasting it with rational
or traditional tourism thinking. They state that where rational tourism is “systematic”,
“values-free”, and a “detached science” (p.952) hopeful tourism is “creative”, “values
lead” and “co-transformative learning” (p.952); while rational tourism is concerned with
constant “growth and expansion” (p.952), hopeful tourism recognizes the need for “mindful
sustainability” (p.952). The need for a paradigm shift in tourism is made imperative by citing
social and environmental crisis. Examples are climate change, poverty and the global
financial crisis, which traditional tourism research only contributes to by focussing on
immediate solutions. Hopeful tourism is seen as a positive way forward in a world which has
boxed itself in with entrenched concepts of material wealth, self-before-others and the
misguided and irresponsible concept of infinite natural resources (Pritchard et al., 2011).

Hopeful tourism, in fact, takes its name from the book Teaching Community:
pedagogy of hope (2003) by social activist author bell hooks (who officially spells her name
with lower-case initials). Pritchard et al. (2011) are hopeful that just as the world plunges into
crisis, new ways of thinking, and therefore teaching, are gaining momentum to provide
alternatives to a bleaker future. They refer to the advocates and scholars engaged in this
thinking as an “academy of hope” (p.947). Central to the academy is the idea of “reflexive
accounting” (p.947): examining why the study of tourism exists in its current state, and
reviewing its wider impacts and potential for change. Pritchard et al., (2012) urge the
evolution of tourism research to the point where such inward and outward reflection is
possible.
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1.21 Commonalities Between Hopeful Tourism and the Citizen Science
Movement
	
  
The hopeful tourism and citizen science movements share some surprising core
foundations and aims, which are in turn promising for potential symbiosis. The academy of
hope is vast, restless, and, like citizen science, growing in momentum (Pritchard et al., 2012,
Louv, 2012). A number of tourism researchers who are dissatisfied with the limited scope of
rational tourism theory highlight a lack of research into tourism and social policy.
Researchers cite a lack of research into racialised encounters and the experience of ethnic
minorities, and a general Western imperialism dominating tourism knowledge (Phillimore &
Goodson, 2004; Stephenson, 2006; both as cited in Prichard et al., 2012). Advocates of the
movement also identify dissatisfaction with out-dated overemphasis on masculine values, and
a limited definition of reality, stating that “Today we are witnessing the deconstruction of this
largely masculine practice of Western thought—a movement which is stimulating a new
awareness of ‘reality’ as a construction of human imagination” (Pritchard, et al., 2012, p.
944). This is not dissimilar to the process which science has undergone in the past century,
which has led to the open and inclusive citizen science movement (Dickinson & Bonney,
2012).

The hopeful tourism movement also addresses issues relating to consideration of
class, children and young people, older people, and disability and illness (Pritchard et al.,
2012). Citizen science has been equally available to these groups for a long time. The broad
range of online and mobile forms of citizen science combined with the fact that participation
can still take place independent of any internet connection makes the contemporary
movement extremely inclusive. Projects are usually non-ageist or gender and race specific.
Being able to click a mouse allows even the immobilised or chronically ill to contribute to
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science. Both movements acknowledge this and seek to include those who have traditionally
been marginalised (Basham, 2012). For both, this includes recognition of indigenous
knowledge. Citizen science already benefits from historical observation of natural
phenomena by non-western cultures, and seeks to expand this (Dickinson & Bonney, 2012)
and hopeful tourism seeks to expand the Westernised cultural construct of reality dominating
rational tourism enquiry (Pritchard et al., 2012).

This desire to move away from exclusivity of knowledge, and older models which do
not benefit all is remarkably coincidental in both movements. For tourism the old way is the
consumptive, unsustainable and narrow view, for citizen science, the exclusivity of the
domain of science. Both movements strive to avoid their dark sides and embrace the light
(Catton, 2012). The dehumanising nature of, or dark side of tourism, when it neglects to
consider the wellbeing of a group of people is well documented (Sharply, 2013). Similarly,
science is scarred with examples of peoples, animals and environments being abused and
destroyed in the name of research. Both movements are concerned with pervasive post
colonialism (Catton, 2012) and strive to make their disciplines more inclusive (Dickinson &
Bonney, 2012). In 1964, Hardin coined the phrase “tragedy of the commons” (p.1243) to
describe how a resource may be exploited when individuals exploit it to meet their own ends,
in contrast to considering the greater good of all humans who might benefit from or need that
resource. Hardin uses this term to explain how important it is that some situations are dealt
with using moral solutions as opposed to technical ones. Citizen science and hopeful tourism
can both be defined as focussed on moral solutions. (Dickinson & Bonney, 2012; Hardin,
1968; Liburd & Hjalager, 2012). Citizen science is commonly concerned with climate
change. Mitigating climate change, while both wise and logical, is a profoundly moral issue.
The other areas in which citizen science presently excels, such as conservation and health
research are equally moral issues. Volunteering to advance science is clearly an act of
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goodwill to fellow humans. The example of Rosetta@home shows how the technical solution
may not be the most efficient, and that technology is best used to enhance citizen science, not
as an overarching solution. Hopeful tourism seeks a moral solution of reassessing tourism
values in response to climate change and increasingly fragile ecosystem, rather than merely
working around this and continuing in a traditional manner. This makes taking part in hopeful
tourism, like citizen science, an act of hope. Citizen science allows participants to find hope
on a planet in crisis, with projects such as MM2 actively seeking to measure the effects of
problems such as coastal erosion. In the same spirit, hopeful tourism recognises the present
precarious state of the environment, animals and humans, and seeks to avoid contributing to
problems.

1.22 Why Combine Citizen Science with Tourism?

“Tourism is arguably one of the largest self-initiated commercial interventions to create
happiness on the entire planet” (Pearce, 2009, p. 37)

Given the similarities described in the previous section, there certainly appears to be
hope that citizen science could benefit by selectively taking elements of tourism it can benefit
from. Perhaps the two most relevant beneficial aspects of tourism are its reputation for fun
and leisure, and the fact that it is sought after and self-initiated. Another movement based on
hope and positive thinking -positive psychology- can help in the area of keeping participants
long term by ensuring that activities appeal to them in a deeper and more meaningful sense.
The next section looks at how citizen science can be informed by these ideas to create a
functional tourism experience to appeal to both international and local tourists in New
Zealand. Various experiences, based on real volunteer positions collecting data for science
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and linked to native species have been singled out for their relevance. These experiences are
analysed in a survey of interest, which gives a glimpse into their mass appeal and potential.

1.23 Potential for New Zealand-based Citizen Science Tourism

New Zealand was chosen as a location for this investigation for several key reasons.
Aside from being the location where Whale Chasers was filmed, New Zealand has a rapidly
growing tourism market. In 2012, 1,167,000 visitors declared tourism their main reason for
travelling there, and a further 857 visited to see family and friends (“Wiki New Zealand
Tourism Archives,” 2013.) The country is home to unique flora and fauna, isolated for
millennia after following its continental drift and separation. Today, active monitoring and
research is crucial to protect and sustain many of these species. However, habitats well
known to harbour native species are to date increasingly under threat from mining, forestry
and agricultural waste, domestic predators, overfishing, fishing methods such as trawling and
gillnetting and oil exploration. Areas which are under threat from development or industry
might receive protection if discovered to be the habitat of a previously unrecognised species.
In 2011, the Rena Oil spill caused the deaths of thousand of birds. New Zealand has marketed
itself with a campaign titled “100% Pure” for over a decade (Morgan, Pritchard, & Piggott,
2002). However increasing evidence points to the country being far more polluted than this
campaign might have visitors believe (Bradshaw, Guam, & Sodhi, 2010). The contribution of
some aspects of the tourism industry to threatening wildlife and flora and ecosystems is well
documented (Higham et al., 2009 Bejder et al., 2006, Lusseau et al., 2006). Visitors to the
country need to steer clear of contributing to its environmental demise. If respect for the
environment can be taken one step further to taking part in data collection to help it, this
could provide a more meaningful way to market tourism. Volunteering has long been part of
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conservation efforts, and citizen science projects like the Cook Strait Whale Project have
gained traction over the past decade.

Citizen science needs this traction to be effective (Dickinson & Bonney, 2012).
Taking a leaf from tourism’s book and surveying volunteers for their interests can provide a
tailored experience. And while traditional feedback on tourism has been highlighted as
shallow and limited to being defined by expectations about products and services, positive
psychology in tourism and hopeful tourism can provide more meaningful theoretical lenses
through which we can appraise citizen science. Filep and Pearce (2013) introduce positive
psychology (the study of wellbeing and flourishing) to tourism declaring its applications in
the tourism discipline underexplored. While traditional tourism pursuits such as going on a
luxury cruise or riding in a gondola can be viewed as hedonic pursuits, volunteering in citizen
science represents an example of a tourist activity that can produce eudemonic, meaningful
wellbeing (Seligman, 2000). Filep’s research reveals that when tourism is more meaningful,
people will commit to something for longer, which is what citizen science needs (Dickinson
& Bonney, 2012).

Seligman (2013) presents a model called PERMA, describing how wellbeing can be
measured in five different ways. The PERMA model has been incorporated into the survey,
which follows this section in order to measure how citizen science tourism experiences might
promote lasting wellbeing. P refers to positive emotions, E to engagement, R to relationships,
M to meaning and purpose, and A to accomplishment. Seligman (2013) states that while each
one of these does not constitute wellbeing on its own, each plays a role in contributing to
overall wellbeing. This model was chosen to measure the potential benefits of citizen science
tourism experience because it corresponds with all the positive attributes associated with
volunteering and participating in such activities, as outlined in Chapter Three, and in the ISE
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rubric used to assess public participation in scientific research (see figure A, Chapter Three).
It also corresponds with lasting wellbeing- the unison of people long term to work for the
greater good, of all living things, is what the fragile New Zealand natural environment needs.
As described in Chapter Three, the biggest challenges for citizen science are recruiting and
keeping volunteers, and creating strategic partnerships.

Another major attraction for tourism to New Zealand is the indigenous Maori culture
(Crothers, 2013), which traditionally was spiritually connected to its environment. Personal
and group wellbeing is regarded by traditional Maori culture as inextricably linked to the
wellbeing of the environment. This culture is arguably as threatened as many of New
Zealand’s species. The Maori concepts of wairua, (spirit) mauri (soul or life-force), hau
(vital essence or power), and kaitiaki (stewardship of treasure: the natural world) fit with the
hopeful tourism and positive psychology imperatives to consider a wider world than material
self interests (Best, 1934). Working towards conservation, collecting data and gaining
physical, mental and spiritual health fits with these concepts. It is an act which encompasses
doing something of benefit for the spirit and mind, and act of environmental stewardship.
Citizen science in this way fits well with traditional Maori concepts of the interconnectedness
of personal and environmental health and the concept of environmental stewardship. Maori
history is largely oral, these highly spiritual concepts can be forgotten if not practised and
spoken of. If tourism works with citizen science to consider the fragility of the country’s
indigenous tradition and native species, this may prove a far more sustainable marketing
campaign than “100% pure”. In addition, the fact that tourism to NZ is booming can only
serve to help address issues of recruitment for citizen science, and integration with traditional
Maori lore could provide a fresh take on tourism values.
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1.24 Earthwatch: A Working Example
	
  
Earthwatch provides an example of tourism and citizen science merging for good,
offering a range of citizen science experiences across the globe (“Earthwatch Expeditions,”
2013). Visitors can go straight to the website, select, register and pay to go on an “expedition
of their choosing”. The range of expeditions is broad, as is their involvement and time span.
For example, a volunteer can register to monitor Melbourne’s micro bats for an evening. The
website pitches the job succinctly and informs that children between 10 and 17 are welcome
if accompanied. The description is as follows:

“Micro bats differ from the larger flying foxes or fruit bats in that they weigh just a few
grams, eat insects, and navigate through the city using ultrasonic calls that are beyond our
hearing range. There are up to 15 species of micro bat in Melbourne, but we know very little
about their distribution, abundance, and habitat requirements. During this overnight
expedition, small groups will trap and band micro bats and record their species, sex, age,
and reproductive stage. You’ll also collect data on the bats’ food supply (insects) and
features of their habitat. This information will establish baseline data on the community
composition and critical habitat requirements of insect-eating bats across greater
Melbourne, and it will help us develop ways to conserve their populations”
- Earthwatch Expeditions 2013)

There are also longer and more involved expeditions involving travel, such as
monitoring rainforest health in Puerto Rico, and assessing snowpack to monitor climate
change in Canada. Earthwatch have in the past recruited volunteers to observe Dusky dolphin
behavior in New Zealand (Markowitz et al., 2004). This partnership between science and
private industry produces many benefits, such as increased potential for funding of research,
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outreach education and the spread of conservation ethics (Burgess, 2009). With this in mind,
I created a survey for adult tourists travelling in the Otago region, to gauge interest in real
citizen science experiences available in New Zealand, while operating within the tenets of
hopeful tourism and positive psychology. As will be described in the following chapter, the
survey combines a variety of different choices the participants could engage in, while using
the model of PERMA to assess their desire for more meaningful eudaemonic wellbeing.
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Chapter 5. Survey of interest into New Zealand-based Citizen Science
Tourism

Given the rising popularity and multi-functionality of citizen science, and its potential
partnership with hopeful tourism and positive psychology, I created a survey to gauge interest
in New Zealand-based citizen science tourism experiences. This survey was designed to
investigate a market for tourism and science partnerships which benefit conservation biology
in New Zealand, where to date there is no coordinated system to link local and overseas
tourists with such experiences, despite holding promising potential as a location for such (as
Chapter three illustrates).

1.25 Aims

The survey seeks to identify if locals and visitors to New Zealand recognize the
potential health and wellbeing benefits of citizen science, are drawn by the potential to
engage with science, and recognize the contribution they can make to research, which will
enhance conservation. The survey also seeks to gauge which particular citizen science
experiences might be appealing and why, and what might be less appealing and why.

1.26 Method and Sampling Procedure

63 visitors at four popular landmarks in Dunedin were recruited to fill in a paper survey (see
appendix A). These were Larnach Castle, The Historic Dunedin Railway Station, The
Dunedin Chinese Gardens, and Toitu Early Settlers Museum. The survey employed
convenience sampling, that is, the participants were selected on the basis of access (Bradshaw
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& Stratford, 2000). The tourists who agreed to participate in the study were therefore selected
because they were “thought to be relevant” (Sarantakos, 1998, p.152) to the research project,
providing the opinions on their citizen science tourism experiences. The survey was
comprised of five sections: demographic information and travel tendencies (usual travel
group size and method of planning travel), holiday values, interests in tourism experiences,
and past volunteering experience. Specifically, participants were asked to indicate their sex,
age group, home country, travel group size, and methods of organizing travel. They were
then asked to rank a set of feelings or values. Participants could rank these on a scale of one
to five, depending on how important these were to them on holiday, with 1 being not at all
important, and 5 being highly important. These values were chosen to correspond with both
PERMA (Seligman, 2013) and ISE rubric (Bonney et al., 2009) described in Chapters Four
and Three respectively. These consisted of feeling peaceful, which represents the positive
emotions of PERMA. Losing myself in enjoying what I am doing, forgetting my problems at
home, improving mindfulness and losing myself in nature represent the E in PERMA for
engagement. Improving my mental fitness, improving my physical fitness, being challenged,
learning new information, exploring new experiences and growing as a person represent the
full ISE rubric of contributing to awareness, knowledge or understanding, engagement or
interest, skills, attitudes and behaviours. Making new friends and socializing represent the R
in PERMA of positive relationships. Doing something worthwhile in the world, passing on
good values to family and friends, and helping the environment represent the bigger picture,
or the M of PERMA- Meaning. They also represent attitudes and behaviours in the ISE
rubric, in addition to awareness, knowledge and understanding (Bonney et al., 2009).

The survey then presented five examples of citizen science tourism experiences
involving data collection on NZ native plant and animal species, contributing to active
research on the preservation of the species, ecosystem, or habitats. Participants were asked to
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rank their interest in these experiences on a scale of 1-5, 1 being least interested, and 5 being
most interested. Each experience is listed below, as described on the survey (see Table 1).
Participants were encouraged to explain their choices. A sixth experience which gave the
opportunity to spend a day shopping and gambling in a big city (Auckland) was also
presented to gauge, in comparison, the popularity of hedonistic pursuits. The survey
concluded by asking participants if they had ever been involved in volunteering, and asked
them to list any such activity/ activities. The purpose of this question was to assess how
common volunteering history was among participants and how the type of work varied.

1.26.1 Table 2. The citizen science tourism experiences that participants were asked to rank
their interest in, as described in the survey.
Experience
name

Description of experience

Kiwi Call

There are just five species of the Kiwi bird, two species are currently
vulnerable, one is endangered, and one is critically endangered.
Spend one or more evenings in the native bush, along with other
volunteers. You will record the number of kiwi you hear, learn the
difference between male, female and baby calls, and contribute to
valuable scientific knowledge.

Wader Count

Bar-tailed Godwits, Red Knots and Turnstones fly to Alaska to
breed, then return to New Zealand. These birds are rapidly declining
in global numbers. Spend a summer day in one of the many bays of
the Otago Harbour counting different species of waders, and
contributing to the world estimate of their populations.

Orchid Hunt

NZ is home to more than 120 species of wild orchids, some are
endangered, and many are rare. They grow in trees, rocks, sand
dunes, and on the forest floor, to name a few. Use your camera to
document NZ orchids as you travel the country, looking out for
rarities such as the spider orchid the duck orchid, and the extremely
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rare black helmet orchid. Upload your finds to naturewatch.org.nz
and help enhance scientific understanding of these native plants.
Reptile
Monitoring

Te Hauturu-o-Toi/Little Barrier Island is one of New Zealand's
oldest offshore island sanctuaries, and is home to many of our
endangered wildlife species and over 400 plant species. These
include one of NZs rarest lizards, the chevron skink. Spend three
weeks on Te Hauturu-o-Toi trapping, photographing measuring, and
then releasing lizards to help the conservation of their species.

Nest Hunt

The yellow-eyed penguin is one of the rarest penguins in the world,
and is unique to New Zealand. These shy birds choose to nest deep
in the shade of southern New Zealand’s coastal forests, scrub or
dense flax. Just an estimated 442 breeding pairs are alive today, and
careful monitoring of their nests is vital to their conservation. Help
out by searching the wild Otago coastline and identifying and
counting nests with the Yellow Eyed Penguin Trust.

Britomart and
Skycity

Britomart is a vibrant shopping, entertainment and dining centre in
downtown Auckland. A few blocks away, at the base of the large
skytower, is Skycity Casino, Auckland's only casino. Spend a day
among the many boutique stores and eateries at Britomart, and an
evening in the bars and gambling rooms at Skycity.
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1.27 Results and Discussion
1.27.1 Table 3. Survey Participant Demographics: Gender (N=54)
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1.27.2 Table 4. Participant Demographics: Age Group (N=69)
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1.27.3 Table 5. Demographics: What County do you live in? (N=62)
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1.27.4 Table 6. Survey Results: Do you usually plan trips independently, or do you use a
third party to organize travel (e.g. a travel agent)? I organize my trips myself I use a
third party (please specify) (N=59)
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1.27.5 Table 7. Survey Results: Do you usually plan trips independently, or do you use a
third party to organize travel (e.g. a travel agent)? (N=46)

A total of 63 adults completed the survey, 28 of whom were male and 26 female (9
skipped this answer). One participant was aged 19 or under (18). The majority were in the
age bracket of 60-69 (n=17) or 20-29 and 50-59 (n=13 for each). A total of ten were in the
40-49 bracket, but very few were 70-79 (n=2) or over 80 (n=1). Australia was the most
common country of origin, with 25 participants listing it as their home country, followed by
New Zealand with 15, 6 from the UK, 5 from the USA, 4 from the Netherlands, three from
Germany, 2 from Canada, 1 from China and 1 participant from Malaysia. The predominance
of Australian visitors can largely be explained by the fact that several cruise ships from
Australia were berthed in Dunedin at the time of the survey. Asian visitors were underrepresented due to some who were not confident in their English being unable to take part in
the survey, however many were present in the locations where the surveys took place. When
asked who they travel with, 10 participants said they usually travel alone (16.95%), 39
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(66.10%) said with a partner or spouse, 2 (3.39%) with a child or children, and 11 (18.64%)
with a group of friends. When asked if they usually planned trips independently, or used a
third party to organise travel (e.g. a travel agent), 100% of those surveyed replied that they
organised trips themselves, however only 46 answered this question, of whom 12 mentioned
also using a travel agent in addition to researching themselves.

The information on demographics proved valuable for three outstanding reasons. The
fact that most of those surveyed were Australian showed that even those who live in a
country famed for its native flora and fauna are still interested on citizen science experiences
elsewhere. Conservation of native species is a serious issue for Australia, and this could mean
that Australian visitors to New Zealand are highly conscious and educated about the
environment in general, and therefore willing to participate in conservation activities. The
fact that the majority of the travellers usually travelled with a partner or spouse could mean
that citizen science experiences need to be tailored to suit couples, and possibly marketed to
ensure that couples were catered for. While only a small number travelled with children, this
would also need to be catered for, perhaps with specifically designed day trips for families
with very young children, and more advanced experiences for older children. The fact that
100% of respondents stated that they organize trips themselves is probably a reflection of
increasing internet use for researching holidays. From this it can be inferred that marketing of
citizen science projects would need to cater to users in other countries and be delivered in
other languages to create a broad outreach and internet presence. Overall, the demographic
information revealed a need for a broad range of experiences and targeted marketing, and that
a wide variation of ages and cultures are interested in citizen science tourism.
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1.28 Holiday Values
	
  
Table 8. Holiday Values ranked in order of importance with average ranking out of 5 (with 5
ranking as most important), (N=63).

Exploring	
  new	
  experiences	
  	
  
Feeling	
  peaceful	
  	
  
Forgetting	
  my	
  problems	
  at	
  home	
  	
  
Learning	
  new	
  information	
  	
  
Improving	
  my	
  mental	
  `itness	
  	
  
Losing	
  myself	
  in	
  nature	
  	
  
Being	
  challenged	
  	
  
Helping	
  the	
  environment	
  	
  
Improving	
  mindfulness	
  	
  
Improving	
  my	
  physical	
  `itness	
  	
  
Socializing	
  
Growing	
  as	
  a	
  person	
  	
  
Making	
  new	
  friends	
  	
  
0	
   0.5	
   1	
   1.5	
   2	
   2.5	
   3	
   3.5	
   4	
   4.5	
   5	
  

Interestingly, the lowest ranked three values were making new friends (average of
3.2), growing as a person (average of 3.2) and doing something worthwhile in the world
(average of 3.2). The results of the holiday values section of the survey shows that visitors
are open to exploring new experiences, which ranked highest on the table with an average
rating of 4.4 out of 5 in importance (Figure 1). This could prove promising for recruitment to
citizen science, and shows a willingness to engage in new and different forms of tourism.
This was followed by losing myself in enjoying what I am doing (average of 4.1) and feeling
peaceful (average of 4.0). This could be beneficial for both promoting citizen science tourism
which delivers these feelings, and creating the kind of meaningful happiness which keeps
tourists interested in participating. While growing as a person and doing something
worthwhile in the world ranked in the lower bracket, both averaging 3.23 out of five, it may
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be that these are not broadly recognized as achievable while on holiday, for they are certainly
not traditional holiday aims.

The high ranking of feeling peaceful (average of 4.03 out of 5) and the low ranking of
socializing and making new friends (average of 3.2 out of 5) could be a result of the intrusive
nature of online social interactions and networking in todays world. It could be that human
interactions, however friendly, are less desirable than a peaceful environment free of
distraction while on holiday. In addition, the high ranking of improving mental fitness (3.7)
could imply that participants are aware that the high-ranking Exploring new experiences
(4.38), feeling peaceful (4.03) and learning new information (3.93) are important for
improving mental fitness (3.7). being challenged (3.5) however ranked around the middle of
the scale, perhaps supporting the requirement that challenges should meet an individuals
exact skill level (Csikszentmihalyi, 1990). In general it can be assumed that tourists do not
wish to encounter difficulty while seeking relaxation.

Helping the environment (3.38) was also ranked in the middle to low bracket, possibly
due to a lack of awareness that this is an option while on holiday. It may reflect awareness
that the very act of travelling to New Zealand contributes to a large amount of carbon
expenditure, which impacts negatively on the environment. This may mean that travellers are
more interested in helping the environment than is reflected in this survey.
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1.29 Results and Discussion of the Survey Questions on Specific Holiday
Experiences and Volunteering Generally
1.29.1 Table 9. Holiday Experiences ranked in order of popularity with an average ranking
out of 5 (with 5 being most interesting), (N=63).

Nest	
  Hunt	
  
Kiwi	
  Call	
  
Wader	
  Count	
  
Orchid	
  Hunt	
  
Reptile	
  Monitoring	
  
Britomart	
  and	
  Skycity	
  
0	
  

0.5	
  

1	
  

1.5	
  

2	
  

2.5	
  

3	
  

3.5	
  

The results of this section of the survey provided further insight into the potential for
science and tourism partnerships in New Zealand. While certain preferences for types of
activities were made clear, comments provided a good insight into the understanding of the
link between scientific research and conservation. Comments also gave insight into the extent
of awareness and understanding that many of New Zealand’s native species and
environments are both rare and threatened. The most popular citizen science experience was
the Nest Hunt to monitor yellow-eye penguins, with an average of 3.0 out of 5 (5 being most
interesting, one being least interesting). This was followed by the Kiwi Call (average of 2.6)
and the Wader Count (average of 2.6). Comments and ranking in this section revealed an
enthusiasm for New Zealand’s native birds, revealing potential for citizen science-tourism
designed around the conservation needs of these species. The popularity of the Nest Hunt and
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Kiwi Call can largely be attributed to the iconic nature of the two well-known birds, and a
strong awareness among participants that they are threatened. Some favourable comments
provided by participants referred to the endearing nature of the penguins, including: “Love
penguins” (Female, 20-29, Canada); “They look cute and special” (Male, 20-29, Australia);
“I like penguins” (Female, 30-39, China). Favourable comments on the Kiwi Call experience
specifically referred to the importance of the bird to New Zealand: “I would have done
something to make our earth a better place not only for humans but for the animals,
especially (as the) kiwi is a significant bird for New Zealanders” (Female, 40-49, Malaysia);
“It could be part of the normal Itinerary. Learn more about protecting an 'icon' species for
our neighbour” (Male, 60-69, Australia).

Comments in both the Kiwi Call and Wader Count sections revealed a distinct
awareness of a need for conservation of native species. For example for the Kiwi Call
experience: “We understand the importance after visiting Kapiti Island and hearing about
the threats. It is important to give back the safe living environment for the endangered native
birds.” (Male, 40-49, The Netherlands); “Nature has suffered enough for the benefit of
humankind.” (Male, 60-69, Australia); “This would be very cool! One of the aspects I love
about New Zealanders is their awareness of the wild species, the impact that non indigenous
imported animals have had (rabbits, deer, possums etc.) and the appreciation for fragile
balances in the ecosystems.” (Female, 50-59, USA). An example for the Wader Count
includes: “It is important to preserve what is left and make sure there is a safe place.” (Male,
40-49, The Netherlands). It can be concluded also that the fact that the top three most popular
experiences were related to birds is a reflection of the awareness that New Zealand is home to
particularly unique bird-life. This fits with the popularity of birds in citizen sciences history,
its significant milestones, and present-day mergers with modern technology as outlined in
Chapter Two.
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Just as birds prove an endearing species in a manner which may ultimately help
preserve their numbers, the lizards were typically not so popular. The lowest ranked
experience was the control (or non-citizen science experience) of visiting Britomart and
Skycity (average of 2.2) followed by Reptile Monitoring (2.4) and the Orchid Hunt (2.5). It is
easy to see how these experiences would be polarizing. Reasons cited for not being interested
reflected personal interest, physical ability, and time and logistics. Some participants
mentioned that they would in fact be interested in the experiences under different
circumstances, for example, were they not on a cruise ship with limited time. Some were
honest about the fact that they did not like wildlife, had a short attention span, or felt
squeamish about certain animals such as reptiles. One participant also mentioned in response
to each experience that they were “interested in the preservation of wildlife but feel it should
be funded to allow paid staff to do the work.” (Unspecified, 60-69, New Zealand).
Expressions of personal taste included for the Orchid Hunt experience: “Not too keen on
plants.” (Male, 20-29, Australia); and for the Reptile Monitoring experience: “Yuck.” Male,
60-69, UK). Physical ability also factored in, e.g. for the Orchid Hunt: “Colour-blind.” (Male,
60-69, Australia); for the Wader Count: “I love birds but have a short attention span.”
(Female, 50-59, Australia); and for the Nest Hunt: “Health is not up to climbing through
bush” (Male, 50-59, Australia). A lack of time was also expressed as an impediment to
participation. For example, for the Kiwi Call: “I am interested but don't have the time to
spend too much time on one thing.” (Female, 50-59, Australia); for the Wader Count: “I
would never have the time although I praise the cause.” (Male, Australia, 60-69); and for
Reptile Monitoring: “Three weeks reptile monitoring is a bit too long.” (Male, 20-29,
Australia).

The lower ranking citizen science experiences, while less popular overall both
received some enthusiastic positive feedback. Six responses to both the reptile monitoring
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and orchid hunt seemed to recognise definitive aspects of citizen science and ISEs and
PERMA such as gaining knowledge, relaxation, and making a difference in the world. For
example for the Reptile Monitoring experience: “It would be nice to get up and close to
lizards and learn things as well. Interactive experience.” (Unspecified, 29, New Zealand);
“Beautiful and relaxing way to spend three weeks.” (Male, 60-69, UK); “This would be
exciting, knowing that you're doing something to make a difference.” (Female, 40-49, New
Zealand). Examples for the Orchid Hunt experience include: “Uneducated regarding
orchids, but would like to learn.” (Female, 60-69, USA); “I would love to look at flowers no
matter for what reason. This would make it more meaningful.” (Female, 40-49, Malaysia); “I
like photography & taking nature pics, so would be happy to share/use my skills to take
pictures where I see the orchids.” (Male, 40-49, Unspecified).

Comments in other sections also showed an understanding of definitive aspects of
citizen science and ISEs and PERMA. For instance for the Kiwi Count experience: “Would
enjoy the outdoor nature of this and assisting the research effort with others (and the groups
comradery)” (Male, 50-59, Australia); “I find this interesting in context of new learning, a
chance to experience hearing kiwi in the wild & knowing somehow I am helping a bit.”
(Male, 40-49, Unspecified); “To endear me to nature” (Unspecified, New Zealand); “I
would love the challenge, adventure and experience” (Female, 19 or younger, New Zealand).
Examples for the Wader Count included: “It would be a nice way to meet new people, enjoy
NZ and live rough and at the same time contribute to a positive cause.” (Unspecified, New
Zealand).

There was a distinct willingness to participate in conservation research, and
acknowledgement that this would lead to personal satisfaction. Insights were gained into
limitations of local and international holidaymakers, such as time-restraints and physical
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limitation. Other insights gained were a wide variety of responses to activity-types, for
example, dislike/enthusiasm for reptiles, plants, and photography. All information gained
proved a promising first step towards research to create a sustainable and viable set of
conservation-based citizen science-tourism packages. There was a definite indication that
both local holidaymakers and visitors to New Zealand would welcome the worlds of hopeful
tourism and citizen science.

1.30 Previous Volunteering Experience

The survey concluded with the question “Have you participated in any sort of
volunteering before? Please List”. 50 participants answered the question, and 13 skipped the
question. with 13 (26%) answered no they had not participated in volunteering, and 37 (74%)
answered yes they had. This reveals a strong willingness to participate in voluntary activities
across many cultures. Those who answered yes reported a broad variety of volunteer
experience. Many in fact had already taken part in ecology or biodiversity volunteering, both
within New Zealand- “Re-planting around rivers in Auckland, “Wwoofing plant nursery”,
and one was waiting to, stating “Have name down with DOC (Department of Conservation)
as volunteer with Kakapo on Codfish Island”. Furthermore, two had listed working with
environmental NGOs and animal protection societies and one zoo in New Zealand- “Orana
Park volunteer (Christchurch) worked for SAFE (Save Animals from Exploitation) Member
of Greenpeace for over 10 years”, SPCA (Society for the Protection of Animals). While this
may not have involved overt participation in conservation, this shows an interest in animals
and their welfare, and the environment. Others had participated in ecology or biodiversity
volunteering outside of New Zealand listing –“Bird counting in the Netherlands”, “Nature
group” (Australia), “National parks Clean up Australia”, “Deer Research, part of a bush
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care programme in Sydney (Australia)”, “bird sites and marshlands (UK)”, “Planting trees
in Minneapolis (USA)”.

Interestingly, the non-environmental based volunteering activities were all linked to
wellbeing, health (often in the form of sport), literacy and elder or youth support, as well as
spirituality. These were- “Dominican Republic orphanage service”, “Rotary since 14 years
old”, “Church community fundraising for cancer victims medical missions”, “sporting
events”, “volunteering as a buddy for Camp Quality South”, “Child care, helping elderly”,
“Soup kitchen in Jamaica, soccer coach”, “Secretary social group for senior citizens”,
“Adult Literacy Tutor”, “Cub leader, Scout leader, YMCA” “Sport coaching (juniors)”
“Salvation Army Olympic games”, “Feed the Homeless”, “Red Cross”, “ In the UK for
cancer run, and in NZ for scouts”, “Special olympics, all revolving around intellectual
disabilities really”. “Surf life saving fund raising School fundraisers”,“Tennis club
positions”, “Helping children with special needs”, “Church based, leading bible study
group, work on church prayer letter”, “Community based, work on strata committee for our
building”, “Years of volunteering in a free medical, dental clinic in the states”. Each of these
activities can be linked to the type of altruistic behaviour which citizen science promotes.

1.31 General Discussion and Conclusion

While this survey merely tests the waters for combining tourism and citizen science in
a New Zealand setting, it reveals a great deal of promise for a potential strategic partnership
between citizen science and tourism. The popularity of examples such as the Yellow Eyed
Penguin Nest Hunt indicates a ready and willing party of interested volunteers who
understand and appreciate the rare birds. With regard to the aims of this thesis, the survey
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certainly supported the premise that the defining characteristic of the contemporary citizen
science movement is hope. The excited commentary and enthusiasm for volunteering and
appreciating native flora and fauna, joined with an awareness of the pressing need to preserve
the world’s ecosystems seems to indicate the existence of a desire for the type of pro-active
holiday experiences which deliver hope.

In addition to giving a strong indication that visitors in New Zealand are interested in
citizen science tourism, the survey identified some of the main barriers projects would face,
such as physical and time restraints, and the polarizing nature of activities like handling
lizards and observing plants. It highlighted a keen interest in and affection for iconic species,
and an awareness of the need for conservation. Data collection on species such as reptiles and
orchids was more polarized, yet generated willing excitement from the enthused. Those
surveyed were least interested in shopping and gambling. While helping the environment fell
in the middle range of important values when on holiday, comments revealed a strong and
widespread interest in protecting the environment. While socializing and making new friends
ranked low in holiday values, comments identified that to some, these were desirable aspects
of citizen science.

The most appealing experience presented was the Nest Hunt, which was comprised of
a daytime, day-long experience, which perhaps provided just the right amount of challenge to
still appeal. Main barriers to other experiences were time limitation, physical ability, and
personal interest and taste. The holiday value that ranked highest was exploring new
experiences. This could imply that visitors are open to trying out citizen science, if it fits with
their other values, ability, time-period in the country, and personal tastes. Values such as
doing something worthwhile in the world and growing as a person ranked low in importance,
yet comments on the citizen science experiences cited these as positive reasons to engage in
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the projects. This could imply that many participants do not yet associate these values with
holidays, yet find them desirable, and recognize them as a part of citizen science.

Other high ranking values such as exploring new experiences, losing myself in
enjoying what I am doing, and feeling peaceful are closely aligned with the positive emotions
and engagement elements of the PERMA model of wellbeing (Seligman, 2013). This is a
good indication that projects promoting positive emotions and engagement will succeed in
both recruitment and loyalty to individual projects, or citizen science in general. While some
values associated with learning were ranked less important, comments identified the ISE
experiences associated with citizen science, in particular, engagement with science, interest,
skills, knowledge and awareness (Dickinson et al., 2012). The majority (74%) of visitors and
locals reported having volunteering experience, and reported a broad range of activities. This
indicates that volunteering is broadly accepted across cultures and ages. Overall, the
willingness of visitors and locals to explore new experiences, their concern for the
environment and general rejection of the frivolity of shopping and gambling could indicate a
tendency towards hopeful tourism, and certainly warrants further investigation.

While many had engaged in biodiversity and species conservation activities in New
Zealand and abroad, the range of volunteering pursuits which did not involve conservation
were particularly revealing. There may not be a clear understanding across humankind that
the survival of the earth's ecosystems and the human race are inextricably linked, (i.e.
rainforests for medicine, bees for pollination of the world’s crops, lowering CO2 emissions to
curb climate disasters which lead to a human death toll). But perhaps if this message was
promoted, the altruism displayed in the above volunteer pursuits could be harnessed for
conservation. Most of all, the willingness to help other humans implies that the goal of this
thesis- to see if citizen science can help stem the global epidemic of depression and replace

FINDING	
  HOPE	
  ON	
  A	
  PLANET	
  IN	
  CRISIS	
  	
  	
  
	
  

87	
  

consumptive values- would certainly receive support. The willingness to help the elderly,
children and the disabled was clear, yet nobody mentioned helping the depressed. This could
be because people feel powerless to help those round them with depression, and leave this to
psychiatrist and psychologists. Yet everything about the citizen science movement points
towards the benefits of recruiting non-experts to solve overwhelming problems. Perhaps by
communicating the effectiveness of time in green space and altruism for healing sadness, and
easing it into normality through integration into a familiar pursuit such as holidays, nonexperts can help those around them who have lost hope, while helping heal a sick planet.

In March of 2014, Whale Chasers screened to an international audience at the11th
Annual San Francisco International Ocean Film Festival. One of the repeated comments the
audience gave in subsequent Q & A time, and in correspondence following the film, was the
observation of how joyful the volunteers of the Cook Strait Whale Project seemed. Many
viewers expressed a wish to be just like these men when they reached their 70s and 80s,
positive, happy, and contributing something significant to the world. It has also been
commented to me anonymously by someone close to them that without the project, the men
might not share the joy for life that is so evident today in their faces and words. I hope that
this film serves to encourage others to take part in citizen science, and one day in the near
future, to promote a flourishing citizen science tourism industry.
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Acknowledgements Regarding the Creative Component of this Thesis: the
Film 'Whale Chasers'.
	
  
Delivered	
  25	
  October	
  2013	
  
	
  	
  
Acknowledgements	
  for	
  Supplied	
  Footage	
  
	
  	
  
"Whaling	
  in	
  Cook	
  Strait"	
  Commissioned	
  by	
  JA	
  Perano	
  filmed	
  by	
  NZ	
  Film	
  Unit:	
  
	
  	
  
00:09-‐00:26	
  Intro	
  to	
  Whaling	
  in	
  Cook	
  Strait	
  
	
  	
  
02:34-‐03:10	
  First	
  European	
  Settlers	
  
	
  	
  
04:21-‐04:36	
  Perano	
  Whaling	
  
	
  	
  
04:57-‐05:02	
  Josephine	
  and	
  Peter	
  Perano	
  as	
  children	
  
	
  	
  
05:11-‐	
  05:13	
  Boy	
  in	
  a	
  tripot	
  
	
  	
  
05:40-‐05:44	
  Gunner	
  
	
  	
  
06:00-‐06:05	
  Dead	
  whales	
  
	
  	
  
06:47-‐	
  06:56	
  Flensing	
  a	
  whale	
  
	
  	
  
07:35-‐07:39	
  Whale	
  spouting	
  
	
  	
  
17:00-‐17:05	
  Cutting	
  a	
  notch	
  in	
  a	
  chair	
  
	
  	
  
	
  Footage	
  from	
  "Hunting	
  the	
  Ice	
  Whales"	
  Directed	
  by	
  Max	
  Quinn,	
  Natural	
  History	
  New	
  
Zealand	
  	
  
	
  	
  
15:22-‐15:28	
  Underwater	
  humpback	
  
	
  
23:53-‐23:59	
  Humpback	
  and	
  calf	
  
	
  
24:14-‐24:18	
  Humpback	
  spyhop	
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24:24-‐24:29	
  Humpback	
  pectoral	
  flippers	
  
	
  	
  
	
  Footage	
  by	
  Second	
  Camera	
  Operator	
  Aaron	
  Hay	
  
	
  	
  
14:05-‐14:08	
  Carlos	
  Olavarria	
  
	
  
14:28-‐	
  14:32,	
  14:53-‐14:54	
  DOC	
  workers	
  on	
  boat	
  with	
  darts	
  
	
  
25:04-‐	
  25:08	
  Whale	
  breach	
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