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Abstract:
This study aims to draw attention to a new concept within the tourism industry that
integrates citizen science into an ecotourism product. The merge of citizen science and
ecotourism shows potential to play a role in strategic sustainable development and to give
ecotourism providers a competitive advantage in the market. However, the environmental
and social benefits of this concept can only be realized if it is applied correctly. The
framework for strategic for strategic sustainable development (FSSD) was used to address
the complexity surrounding ecotourism and the use of citizen science. The study used a
mixed method research design by conducting exploratory interviews, and then distributing
a questionnaire to validate the qualitative findings. Results demonstrate that the merge of
citizen science and ecotourism could contribute to sustainability through education,
conservation, local community engagement, and the increased environmental awareness of
the travellers. Additionally, it demonstrates that the integration of citizen science in an
ecotourism product might create business benefits for the ecotourism providers in
conjunction with a dynamic learning experience for the consumer. This study makes
adaptions to a widely used citizen science toolkit and recommends appropriate changes to
the process in order to ensure that it is effective for ecotourism providers while
incorporating sustainability throughout the product design phase.
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Development, Toolkit, Guidelines
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Executive Summary
Introduction
The tourism industry is infamous for its contribution to environmental and social
unsustainability. However, it continues to be one of the strongest global economic growth
drivers. With the number of annual international tourists expected to grow to 1.8 billion by
2030, the tourism industry is in a unique position to either positively influence sustainability
issues faced in society or risk aggravating the situation. The impacts of tourism can be felt in
the environmental, social, and economic systems; therefore, a systematic approach is necessary
for the tourism industry to become a key change agent towards a sustainable future.
While the tourism industry can have significant impacts on the systems in which it's embedded,
it is also dependent on the sustainability of these systems. Firstly, the tourism industry depends
on the support of the local communities; therefore, eliminating negative impacts on the social
system is essential to its continued operations in those areas. Secondly, the tourism sector is
reliant on the natural environment and it is particularly susceptible to the negative impacts of
unsustainability, especially climate change. The effects of climate change have been shown to
have negative impacts on tourism markets that rely on a healthy environment in all different
climates globally. The tourism industry’s vulnerability to the impacts of climate change as well
as its dependence on a thriving social system clearly demonstrates the importance for the
industry to take actions towards a more sustainable society.
One of the fastest growing segments within the tourism industry is nature-based tourism with
an expected representation of 25% of the global tourism industry by 2020. Within nature-based
tourism exists a well-known sub-type called ecotourism. Ecotourism has three general criteria:
it is nature-based, it is environmentally and socially educational, and it is sustainably managed.
These criteria along with its market share make ecotourism an ideal avenue for driving
sustainability initiatives in the tourism industry.
After examining the stakeholders within ecotourism, the ecotourism providers were established
as a crucial leverage point for strategic sustainable development in the tourism sector; this was
due in part to the fact that the ecotourism providers are responsible for designing their products,
and they have the potential to greatly influence the tourists as they have strong interactions with
the customers. Furthermore, in tourism there has been an increased demand by consumers for
more sustainable options. Ecotourism providers must incorporate these changes in order to stay
relevant in the market. To gain a competitive advantage, providers must go one-step further and
include sustainable innovations in their product portfolio. This is another leverage point for
strategic sustainable development, because innovations might have the potential to reach a
critical mass in the tourism market.
One possible option that has the potential to address both the need of ecotourism providers to
innovate and the need to address sustainability is products that incorporate citizen science.
While several definitions of citizen science exist, the Oxford Dictionary released the following
definition in 2014: “scientific work undertaken by members of the general public, often in
collaboration with or under the direction of professional scientists and scientific institutions.”
There has often been trepidation around utilizing data collected through citizen science;
however, the validity and reliability of the data has been increasingly accepted after extensive
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research on the issue confirmed that the quality of the data can be comparable to that collected
by professional researchers.
Citizen science has proven extremely beneficial to scientific research with large spatial or
temporal scales as it can accelerate the data collection process and generate far larger volumes
of data than traditional methods. In regards to sustainability, citizen science projects have also
demonstrated the ability to address both social and environmental issues. Social contributions
range from increasing scientific literacy to democratizing the scientific process and removing
barriers of influence for citizens. These projects have also influenced the pro-environmental
attitudes and behaviours of the participants, and some have played important roles in
conservation, legal, and policy initiatives that impact the ecosystems they examined. Research
involving citizen scientists has helped in species protection, habitat restoration, infectious
disease monitoring, and many other initiatives aimed at preventing the degradation of the
environment.
Recognizing the potential of citizen science, some ecotourism providers have recently taken the
initiative to incorporate citizen science into their products. However, since this is on the cutting
edge of product innovation, there is a significant gap in the literature. Since ecotourism and
citizen science each individually have the potential to contribute to sustainability initiatives, the
combination of these concepts could further benefit the sustainability movement. Several
guidelines and frameworks for implementing citizen science projects exist already in the
literature; however, there is a lack of literature on how citizen science projects can be integrated
into ecotourism. Understanding the possible contributions to sustainability, the potential added
value of these products to ecotourism providers, and the process for designing and
implementing are key areas that must be examined in order to further promote and develop
these sorts of products within the ecotourism industry.
Ecotourism and citizen science are both complex concepts with multiple elements interacting
within and between them in a chaotic way, which makes it impossible to predict their behaviour.
Many efforts of analyzing complex systems and its interconnections using linear thinking result
in errors or short-term solutions that often create long-term problems. Consequently, there is a
need for structure and a strategic approach. A framework, which fulfill this need is the
Framework for Strategic Sustainable Development (FSSD). The framework was developed as
a strategic planning methodology designed to study and plan complex issues with a systematic
and coordinated approach using a principled definition of sustanainability.
Research Question
The purpose of our research is to demonstrate how the merge of citizen science and ecotourism
might contribute to strategic sustainable development. Furthermore, this study aims to provide
insights about how the incorporation of citizen science might create a competitive advantage
for the ecotourism providers within the tourism market. Finally, a description of how the
ecotourism providers can effectively integrate citizen science into their ecotourism products
and what the components are of these products.
The overall research question is therefore:
“How might ecotourism providers integrate citizen science into their products, and what might
be the benefits of these products for the business and for strategic sustainable development?”
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Methods
The research involved an exploratory approach to the research providing the flexibility needed
to approach this relatively new field within the tourism market. A sequential exploratory
research design is a mixed method, which creates a qualitative strand followed by a quantitative
strand. The FSSD as a framework for strategic sustainable development incorporates a 5 level
framework (5LF), which helped to create interview question according to the level of the
framework: System, Success, Strategic guidelines, Actions, and Tools. The FSSD and its
principled definition of sustainability also helped to assess the potential contribution of
ecotourism and citizen science for strategic sustainable development. The research design
involved four steps. Step 1 of the chosen exploratory sequential design approach consisted of
the preparation of research, literature review and expert interviews, semi-structured exploratory
interviews, and finally the analysis and synthesis of the qualitative data. In total, nine semistructured interviews were conducted with ecotourism providers, scientists and non-profit
organisations from around the globe. Step 2 incorporated the planning for the survey in order
to verify the hypothesis, which derived from the findings during the qualitative research. Step
3 included the actual design of the questionnaire. In step 4 we connected both qualitative and
quantitative findings, concluded and interpreted our results. Primary data collection was
represented in the study by conducting exploratory interviews and surveys. Secondary data
collection occurred in the literature review.
Results and Discussion
This study explored how citizen science might be integrated into ecotourism products and what
might be the benefits of these products for the business and strategic sustainable development.
We addressed three research aims related to our primary research question.
Research Aim 1: How might the incorporation of citizen science into ecotourism products
contribute to strategic sustainable development?
We examined the literature related to citizen science and ecotourism through the lens of the
FSSD, specifically using the principled definition of sustainability within the framework to
understand how each concept might play a role in the transition to an environmentally and
socially sustainable future. Our research indicated that citizen science and ecotourism applied
separately had potential to positively impact the transition towards a sustainable society;
however, there was a gap in the literature about how the combination of these concepts could
enhance one another and their contributions to sustainability. Based on the literature, we
predicted that the merge of citizen science and ecotourism could play a role in strategic
sustainable development because the activities of citizen science do not conflict with or negate
the contributions of ecotourism.
During the semi-structured interviews, we examined whether the current projects were making
any of the predicted contributions. While many of the projects had conservation goals in mind,
very few took social sustainability contributions into account in their design. Overall, there
seemed to be a lack of systems thinking in the design and implementation of the projects. While
not every project has the potential to address the negative impacts of tourism, each project
should have a vision of their product that incorporates sustainability. A more holistic approach
is needed in the design and implementation phases of to ensure that sustainability is
incorporated into the overall aim and outcomes of the projects rather than being an afterthought.
Despite this, our findings indicate that these projects are supporting the transition towards a
vi

sustainable society through environmental awareness, education, local community engagement,
increase acceptance of citizen science, policy development and conservation.
Research Aim 2: How the incorporation of citizen science might provide a competitive
advantage for the ecotourism providers in the tourism market?
The ability of ecotourism providers to remain competitive in this growing market depends on
their ability to innovate and adapt to changing trends. There is an increasing demand from
consumers for more sustainable options and for novel experiences. In the questionnaire that we
conducted with tourism experts in Costa Rica, nearly 97% of respondents agreed or strongly
agreed that there was a need for innovation in ecotourism products. Incorporating citizen
science into ecotourism products could help fulfill that need and assist ecotourism providers in
deliver a unique experience. Evidence from the literature as well as the interviews we conducted
reported that there was an increasing number of travellers looking for ways to give back to the
areas they were travelling to. Ecotourism products incorporating citizen science could be a
leverage point for attracting these consumers and provide a competitive advantage over other
tourism providers. Interviewees and questionnaire respondents also expressed that these
products offer an added-value experience that entices consumers. Results from out interviews
reported benefits of image enhancement as well as reputation. Offering sustainability-driven
products also has the potential to attract a more talented hiring base. Sustainably-minded
businesses have a higher retention rate and less turnover which has been shown to decrease
operational costs in both the literature and from the providers we interviewed.
Research Aim 3: How might ecotourism providers incorporate citizen science into their
products?
The concept of integrating citizen science into ecotourism products is a relatively new concept
with very little literature available on these projects or their potential impacts. In fact, in the
questionnaire that we conducted, "lack of information and knowledge on how to structure these
activities effectively" was listed as the most significant challenge affecting the potential
implementation of these products. In order to answer our first research aim, based on our
literature review we chose to work with the CLO Citizen Science Toolkit because it provided
the most exhaustive and well-researched framework for the implementation of citizen science
projects. To our knowledge, there are no open source guidelines for how to integrate citizen
science into an ecotourism product. Therefore, we conducted semi-structured interviews with
ecotourism providers and scientists involved with citizen science projects that are incorporated
into ecotourism products as well as non-profit organizations who had experience developing
similar projects. Through these interviews, we were able to gain insights into the process that
was used to design and implement these projects. By comparing the interview responses to the
existing CLO Citizen Science Toolkit and by integrating some aspects of the FSSD, we were
able to provide recommendations for adaptations to some of the steps and considerations of the
model to make it more relevant and effective for ecotourism providers. Some of the
recommendations and highlighted considerations were also provided to increase the likelihood
that these projects could contribute more directly to sustainability efforts. An overview of the
adaptations and highlighted considerations is described in the following table:
Conclusion
The integration of citizen science within ecotourism presents an innovative opportunity to
transform the ecotourism industry towards a more transparent, authentic and sustainable
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industry. We created a series of recommendations for ecotourism companies to apply in order
to support this transition. Effective conservation policies can reduce major environmental
negative impacts caused by society and the integration of citizen science into ecotourism has
proven to facilitate and multiply data collection. This is crucial for creating more environmental
policies and to increase their level of efficiency and accuracy. The integration has also proven
to support an increase of environmental awareness of travellers. However, further research
needs to be done in order to verify if and how behavior change is created and if this is sustained
through time. Although the transition towards sustainability is the focus of this research, we
have also found that the integration citizen science has an additional value for the success of
ecotourism providers. The integrations of ecotourism and citizen science can deliver a more
profound and unique experience for travellers and vast possibilities for the differentiation of the
organizations in highly competitive market while contributing to strategic sustainable
development.
Summary of the Recommended Adaptations to the CLO Toolkit:
CLO Steps
Choosing a
Question

Recommended Adaptations and Highlights
• Incorporate a principled strategic sustainable development lens
into the objectives/product vision
• Engage with local community to determine what is needed in the
system

Forming a Team

• Bring in partners early on, particularly scientific partners
• Engage, get input, and build relationships with other stakeholders

Refining Protocols

• Emphasis on incorporating hands-on activities; best done by using
citizen science for the data collection phase of a project
• Simplify methods and equipment used
• Include an educational component that uses a systems approach
• Analysis of needs and desires of the consumer; communication
strategy

Recruiting
Participants

• Leverage on the opportunity to give back to the area
• Adapt lingo regarding citizen science

Training
Participants

• Focus primarily on training ecotourism staff
• Design projects that require minimal training of participants
• Take advantage of transport time to provide instruction

Accepting Data

• Utilize the trained staff to oversee and be responsible for the data
• Have backup methods for collected data

Analyzing Data

• Ecotourism providers should have a good understanding of what
happens at this step even if they don't directly partake

Disseminating
Results and
Measuring Effects

• Incorporate both aspects into the project design
• Make use of tools such as post-trip surveys, websites, email blasts,
digital applications, and data catalogue and posters.
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Glossary
Added Value: an element added to a product that makes it more attractive to consumers.
Below-the-line Advertising: denoting expenditure on advertising by other means than the
traditional media, such as the provision of free gifts, special displays, direct mailshots.
Built Capital: physical infrastructure, access to resources, and security.
Citizen Science: the collection and analysis of data relating to the natural world by members
of the general public, typically as part of a collaborative project with professional scientists.
Capital: a resource capable of producing additional resources
Complex Systems: consisting of many diverse and autonomous but interrelated and
interdependent components or parts linked through many (dense) interconnections. Complex
systems cannot be described by a single rule and their characteristics are not reducible to one
level of description. They exhibit properties that emerge from the interaction of their parts and
which cannot be predicted from the properties of the parts.
Cultural Capital: the customs, heritage, stories, identity, values, history and attachment to
local place.
Data Collection: systematic process of gathering data for official statistics.
Ecotourism: responsible travel to natural areas that conserves the environment, sustains the
well-being of the local people, and involves interpretation and education.
Ecotourism Product: well planned and interactive learning experiences, that introduce small
quantities of travellers to new environments and cultures, while minimizing negative
environmental impacts and supporting conservation efforts.
Ecotourism Provider: owner/operator of a company that offers ecotourism products.
Engagement: participation, involvement and interaction of individuals in decision-making,
activities and leadership.
Environmental Conservation: efforts and activities to maintain and sustain those attributes in
natural environments which are essential both to human physical and mental health and to
enjoyment of life. Includes topics such as conservation of biodiversity, species, landscape,
natural resources, wildlife, water, soil, and forest.
Financial Capital: strength of local economy, access to funding, personal and organisational
wealth.
Framework for Strategic Sustainable Development (FSSD): a 5-level conceptual framework
used in planning and analysing in complex systems with sustainability as the desired outcome.
Human Capital: skills, abilities and knowledge of individuals. Also, personal and community
well-being and health.
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Innovation in Tourism: the introduction of a new or improved component which intends to
bring tangible and intangible benefits to tourism stakeholders and the local community, improve
the value of the tourism experience and the core competencies of the tourism sector and hence
enhance tourism competitiveness and /or sustainability. Innovation in tourism may cover
potential areas, such as tourism destinations, tourism products, technology, processes,
organizations and business models, skills, architecture, services, tools and/or practices for
management, marketing, communication, operation, quality assurance and pricing.
Local Community: the collective of community members in the geographic location and
surrounding area where the relevant project is located.
Likert Scale: a method of ascribing quantitative value to qualitative data, to make it amenable
to statistical analysis. A numerical value is assigned to each potential choice and a mean figure
for all the responses is computed at the end of the evaluation or survey.
Natural Capital: ecological stocks and flows; natural beauty; access to natural resources; and
reduced waste.
Participatory Approach: process in which methods allow people to share their perspective
and result in a greater sense of ownership in process outcomes.
Political Capital: ability to influence and participate in decision making.
Researcher: someone whose job is to study a subject carefully, especially in order to discover
new information or understand the subject better.
Scientist: a person who studies or practises any of the sciences or who uses scientific methods.
Social Capital: relationships, trust, networks, and a sense of belonging to a community.
Socio-ecological system: the combined system that is made up of the biosphere, human society,
and their complex interactions.
Stakeholders: individuals or organisations who can affect and are affected by an organisation’s
activities.
Strategic Guidelines: guidelines used in decision making as part of a strategy to achieve
desired goals.
Strategic Sustainable Development: approach for conceptualizing and planning for
sustainability that is designed to deal with the complexity of the global system. Comprised of
the funnel metaphor, systems thinking, a definition of sustainability based on eight
Sustainability Principles (SPs), backcasting, and a five-level planning framework for
sustainability called the Framework for Strategic Sustainable Development (FSSD).
Systems Tools: take direct measurements in the system to monitor damage or improvement
resulting from societal actions.
Systems Thinking: practice of thinking that takes a holistic view of complex events or
phenomenon and on how they influence one another within a complex entity or larger system.
The study of systems and their behaviours and feedbacks.
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Tourism Destination: physical space with or without administrative and/or analytical
boundaries in which a visitor can spend an overnight. It is the cluster (co-location) of products
and services, and of activities and experiences along the tourism value chain and a basic unit of
analysis of tourism. A destination incorporates various stakeholders and can network to form
larger destinations. It is also intangible with its image and identity which may influence its
market competitiveness.
Tourism Industries: comprise all establishments for which the principal activity is a tourism
characteristic activity. Tourism industries (also referred to as tourism activities) are the
activities that typically produce tourism characteristic products.
Tourism Product: combination of tangible and intangible elements, such as natural, cultural
and man-made resources, attractions, facilities, services and activities around a specific center
of interest which represents the core of the destination marketing mix and creates an overall
visitor experience including emotional aspects for the potential consumers. A tourism product
is priced and sold through distribution channels and it has a life-cycle.
Tourism Provider: organization or individual providing direct services to the traveller.
Tourism Value Chain: sequence of primary and support activities which are strategically
fundamental for the performance of the tourism sector. Linked processes such as policy making
and integrated planning, product development and packaging, promotion and marketing,
distribution and sales and destination operations and services are the key primary activities of
the tourism value chain. Support activities involve transport and infrastructure, human resource
development, technology and systems development and other complementary goods and
services which may not be related to core tourism businesses but have a high impact on the
value of tourism.
Tour Operator: intermediary between consumer, tourism provider and travel agency. They
are in charge of arranging and assembling tours that are sold through travel agencies or directly
by tour operators.
Traveller: someone who moves between different geographic locations for any purpose and
any duration.
Travel Agency: stakeholder in the tourism value chain whose activities primarily are engaged
in selling travel, tour, transportation and accommodation services to the general public and
commercial clients.
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Acronyms
CS: Citizen science
CLO: Cornell Laboratory for Ornithology
CRM: Customer Relationship Management
IAATO: International Association of Antarctica Tour Operators
NBT: Nature-Based Tourism
TIES: The International Ecotourism Society
UNTWO: United Nations World Tourism Organization
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Introduction
The goal of this research is to understand how the use of citizen science in ecotourism products
can support the global transition towards sustainability. In order to accomplish this, this study
explores 1) the design and implementation of current ecotourism products that give travellers
the opportunity to participate in scientific research 2) the sustainability advantages of doing so
and 3) the resulting competitive advantage for the ecotourism business.

The Impacts of Tourism
The tourism industry is one of the largest contributors to global GDP, it creates jobs in
destination communities and is often responsible for a large portion of global exports (World
Economic Forum 2017a). As wealth increases and the middle class grows and increasing
number of individuals are able to spend a portion of their income on non-essential activities
such as travel (Gössling 2002). For this reason, the number of international tourists is expected
to grow to 1.8 billion in 2030 (World Economic Forum 2017a). Due to the size and influence
of the tourism industry, the direction it takes provides a unique opportunity to influence the
path towards sustainability for a large number of businesses, travellers and the communities
that they visit (Buckley 2012). However, because of the natural resource consumption required
to accommodate this growing industry, the tourism sector is notorious for being
environmentally unsustainable (Stronza and Gordillo 2008).
The environmental, socio-cultural, and economic impacts of tourism overlap in many ways and
vary depending on the perspective through which the industry is viewed (Mason 2008). For
example, tourism activities often create trade-offs where the execution of an action might
benefit one stakeholder in the short-term but negatively impact another in the long-term (Mason
2008). Tourism operates in a realm of trade-offs, where social benefits from increased tourism
and economic activity may occur at the detriment of the natural environment, traditional culture
and other long-term outcomes. Nevertheless, the tourism industry does have the potential to
have a positive impact on travellers and the communities that they visit. The following sections
discuss the impacts of the tourism industry.
Environmental Impacts
The global environmental impacts of tourism can be separated into five categories, 1) change
in land cover and land use 2) biotic exchange and the extinction of wild species 3) green house
gas emissions 4) the dispersion of disease and 5) change in perception and understanding of the
environment (Gössling 2002). These categories are mentioned here because they have been
used by many authors to explore the environmental impacts of tourism in different contexts
(Kariminia et al. 2013, Juvan and Dolnicar 2017).
Land alteration is seen as the single most important component of global environmental change
affecting ecological systems (Vitousek 1994, Vitousek et al. 1997). Changes in land cover are
necessary for the tourism industry to build infrastructure such as new facilities, amenities and
accommodations. This also includes airports, marinas, areas for food production, and other
infrastructure necessary to create a pleasant experience for travellers. These changes in land
cover also result in habitat fragmentation which can aggravate the situation for endangered
species. In addition, the interaction between travellers and wildlife is a source of environmental
impacts since human beings may alter animal’s natural patterns and behaviours by trying to
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feed them, photograph them, or interact with wild fauna in other ways. Due to the increase of
international travellers worldwide, the green house gas emissions from transportation are also
of concern for the health of the biosphere (Gössling 2002). Gössling (2002) found that
transportation was responsible for 94% of the total contribution of the tourism industry to
climate warming. There are currently no alternative fuel sources for air travel and current
practices are deeply embedded and unlikely to change (Higham, Cohen and Cavaliere 2013).
This ability to move from one region of the world to another also results in the spread of disease
and the transfer of exotic species from one region to another which often has negative
consequences for the effected ecosystem (Anderson et la. 2015). Lastly, tourism often leads to
changes in environmental consciousness (Mitchel 2017) which also has implications for the
socio-cultural changes in a region.
Socio-cultural Impacts
The tourism industry relies on the support of the local communities in order to be able to operate
and ensure its long-term success. Therefore, understanding, monitoring, and managing the
impacts that the tourists have on the local community is crucial to earning their ongoing consent.
High peaks in visitation often have negative effects on local communities. As Choi and Sirakaya
(2005) discuss, the number of people in shops, businesses, and other establishments may add
vibrancy to the community but cause frustration and withdrawal of local residents. Overall
crime rates are also often perceived to increase due to tourists in the region (Andereck 2005,
Park and Sotokowski 2009).
Additional social-cultural impacts are related to the difference in values, religions, and spiritual
preferences between tourists and local communities. The social and moral value systems of
tourists may differ quite substantially from local residents which can then cause change or
conflict in the local region. (Choi and Murray 2010) also highlight that because different
individuals living in a community can have different engagement with, and attitudes towards
tourists, there can be frictions between local community members. Further social impacts are
related to the culture and heritage of a destination. As Ryan and Gu (2010) state, tourism
facilities that are developed within a region may not be active in incorporating the current trends
and cultural heritage of an area. Tourists often wish to engage with local residents as part of the
tourist experience and if the tourists come from different cultures, this will promote intercultural
interaction (Andereck 2005), which can evolve into changes in cultural identities and values.
The success of tourism in many regions is dependent upon the support of the local community.
It is therefore essential that tourism’s impact on the host community is understood, monitored
and managed. Greater understanding of how certain behaviours and outcomes of tourism impact
members of the local community is needed so that appropriate management strategies can be
put in place (Deery, Jago and, Fredline 2012).
Economic impacts
As Socci et al. (2017) explain, it is challenging to measure the economic impact of the tourism
industry because it represents a cluster of other industries. This normally includes
accommodation, food and transportation but often impacts additional goods and services such
as the medical system. Due the economic benefits, most countries are supportive of tourism
development and many developing countries have selected it as part of their approach to
sustainable development (Mason 2008). The tourism industry is generally considered to
enhance the economic strength of the region by stimulating the local economy and creating
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employment opportunities for locals (Choi and Sirakaya 2005, Haley, Snaith and Miller 2005).
Tourism also generates increased revenue that local governments can later reinvest in the
region. The presence of tourists can lead to an increase in the number of public service
providers, but can also result in longer queues, waiting times and extended procedures
(Andereck et al. 2005). In regions where there are many tourists, there is often strong demand
for real estate to service the tourism industry and house seasonal workers. This can lead to
increased property prices, which is good for property owners but problematic for locals seeking
to purchase or rent affordable property (Frauman and Banks 2011). Despite the negative
impacts of tourism, it is very common that the development of a tourism project in a remote
region brings wealth and prosperity to that region.

Climate Change Impacts on Tourism
While the tourism industry has significant impacts on the social and environmental systems, it
is also completely dependent on the health of these systems. Particularly for tourism sectors
whose success relies on the natural environment, the negative impacts of an unsustainable
society could be detrimental to their business and ways of life. Specifically, the effects of
climate change as a result of unsustainable human activities pose a major risk to the tourism
industry worldwide. As Gössling (2012, 59) explains “climate variability has been found to
influence travel patterns (proportion of domestic and international holidays), activities and
tourism expenditures.” There are a range examples of climate change impacts affecting tourism
from various climates: warmer temperatures causing altered seasonality and wildlife damage,
increased storm frequency and intensity, rising sea temperature causing coral bleaching and
other marine life degradation, more frequent and larger forest fires, etc. (UNEP & UNWTO
2008). Appendix A provides a table summarizing the implications of the major climate change
impacts on tourism. This list is not exhaustive, but it demonstrates how tourism in different
climates can be affected by climate change.
The tourism industry’s vulnerability to the impacts of climate change clearly demonstrates the
importance for the industry to take actions towards a more sustainable society. Although the
negative impacts of the tourism industry are numerous, it is important to encourage responsible
tourism in order to limit the damage and encourage and enhance the positive outcomes.

Ecotourism
The effects of climate change will have the biggest impact on the tourism providers who depend
on the natural environment for their success. One such susceptible type is nature-based tourism
(NBT) which is a prominent and growing type of tourism. While there exist many different
definitions, one encompassing definition of NBT is leisure travel to natural areas (Ardoin et al.
2015). NBT is one of the fastest growing tourism sectors – and is expected to represent 25% of
the global tourism industry by 2020 (Honey 2008). Its growth can be attributed to ecotourism
which is a type of NBT that prioritizes environmental conservation and the well-being of the
local community (Stronza and Gordillo 2008). Travellers are expected to behave responsibly
towards the natural landscapes that they visit (Handriana and Ambara 2016). Due to the
expected growth in this industry and the impacts attached to it, it is important for society that
there are stringent guidelines in place mitigating the impacts and promoting conservational
efforts. If implemented true to its definition, ecotourism has the potential to have positive effects
on the environmental and social well-being of the areas where it is applied.
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The first formal definition of ecotourism was written by Hector Ceballos-Lascuráin who
defined it as travel “to relatively undisturbed natural areas with the specific objective of
studying, admiring and enjoying the scenery and its wild plants and animals, as well as any
existing cultural aspects (both past and present) found in these areas” (Ceballos-Lascuráin
1987). More recently, the International Ecotourism Society has defined ecotourism as
“responsible travel to natural areas that conserves the environment, sustains the well-being of
the local people, and involves interpretation and education” (TIES 2015). It is this definition of
ecotourism that we will use in this research, however there is an extensive discussion on each
aspect of an authentic ecotourism project in the literature. One of the most common themes that
exists in the literature is ecological sustainability, meaning that the presence of tourists does not
damage or degrade the local environment. Ecotourism also relies on undisturbed natural areas
and should contribute to the protection and management of these areas (Valentine 1993). In
addition, Ecotourism should respect the cultural integrity of the local community it operates in
(Wight 1993).
There is now a near consensus in the literature that ecotourism should satisfy three core criteria
1) nature-based attractions 2) education and learning should be the priority at those attractions
and 3) project and product management should follow the principles of economic, socio-culture,
and ecological sustainability (Weaver and Lawton 2007, Blamey 1997). Although this
consensus in the literature is ideal, the interpretation of these criteria continues to differ. This
is increasingly problematic when the ecotourism providers being compared are offering
completely different products, such is the case between ‘soft’ ecotourism and ‘hard’ ecotourism
(Johnson 2006). Soft ecotourism refers to those activities that integrate nature in a subtle way,
in comparison to those whose entire product is designed around exposure to the natural
environment. The challenge is that these definitions are not operational, and although authentic
ecotourism sounds promising for the sustainability agenda, in reality, the term ecotourism is
used to brand a wide range of tourism activities that vary in legitimacy (Slocum, Kline, and
Holden 2015). In order to avoid these discrepancies, it is essential to carefully plan the
development of an ecotourism product. If this planning is successful, regardless of whether the
activities are described as “soft” or “hard” ecotourism, they can have positive impacts on the
ecological and social systems if they adhere to the guidelines and definitions described here. In
order to understand what these positive impacts may be, we need to explore how ecotourism
can support strategic sustainable development.

Ecotourism as a Tool for Sustainability
While the tourism industry as a whole is known for having negative environmental and social
impacts, ecotourism has the potential to drive sustainable development within the tourism
sector. The overall potential of ecotourism to generate revenues for and from conservation is
enormous (Davis and Tisdel 1998). This makes ecotourism an excellent tool for the
implementation of sustainability initiatives. It also encourages economic development that
benefits diverse stakeholders, for instance, reinvesting resources in the ecosystems in order to
support further conservation and restoration efforts. It can also benefit local communities by
fostering employment or entrepreneurial skills and competence. According to Wearing and Neil
(1999), this market segment also presents an ethics-minded approach towards natural capital
and a willingness to preserve it. Ecotourism’s value proposition arises from a direct relationship
with biodiversity and with protected areas. These efforts may incentivise the protection of new
areas or result in more effective conservation efforts for existing protected areas. Another
important effect of ecotourism projects are an increase in revenue creation for local
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communities, which subsequently leads to changes in land-use patterns from consumptive use
to non-consumptive use (Krüger 2005). Krüger (2005) also states that the possible
transformation of the mindset and attitude of local communities towards the protected area
around them can diminish activities that degrade the biosphere such as poaching, timber
extraction and other consumptive land uses. Krüger (2005) highlights the importance of
ecotourism in the empowerment of local populations, since they often organize themselves to
plan, design, and make decisions on conservation programs and their own development. This,
in turn, enhances their capacity to influence their own lives and their wellbeing.
The challenge for ecotourism is to go beyond its conceptual problems, overcome the lack of an
agreed definition and prevent greenwashing (Almeyda, Broadbent, and Durham 2010).
Ecotourism providers and experts must proactively pay special consideration to the design of
their project or product in order to anticipate and mitigate the environmental and social impacts
that may arise. Although ecotourism has been able to reduce some of the negative impacts of
regular tourism such as prostitution and drug use (Almeyda et el. 2010), it is clear that it will
not be able to dissolve them all. However, what has been proven is that the correct application
of ecotourism principles results in a philanthropic platform for the local destination and also
attracts a type of consumer, who is more focussed on nature-based activities and preservation.
If the concept of ecotourism enhances community participation and prioritises the conservation
of natural areas while contributing to the economic development in the region, it has the
potential to support sustainable development.

The Role of Tourism Products and Tourism Providers in Supporting
Sustainable Development
In order to take a strategic approach to the sustainable development of tourism, it is crucial to
identify leverage points within the tourism system. This section discusses two of them: tourism
products and tourism providers. Tourism can be described as an open complex system as
demonstrated in figure 1.1. (Jere Jakulin 2017). The internal elements of the system are the
tourism market area, supporting institutions, the tourism supply or providers, intermediaries,
and the tourism demand or consumer. It needs to be noted that the tourism system is dependent
on and influenced by the environment, which represents the external part. However, the tourism
system also influences the environment and this has massive implications for sustainable
development as pointed out in section 1.1.
Tourism Providers as a Leverage Point for Sustainable Development
The academic discourse in the field of tourism research focuses mainly on four stakeholder
groups: residents, visitors, regional or local governments, and businesses belonging to the
tourism service sector (Lušticky and Musil 2016). Although there is no consensus in academia
concerning who has the biggest influence on the other stakeholders, the UNWTO (2017) has
pointed out that private businesses are key players in the tourism value chain and therefore for
the sustainability of the industry. Private businesses and especially large tourism companies are
using sustainability to increase their competitive advantage in terms of increased profits
(UNWTO 2017). Depending on the company, these increased profits are achieved by decreased
energy consumption, water consumption, waste production, etc. (Willard 2012; UNWTO
2017). However, sustainability is no longer only an economical surplus factor; it is also
becoming increasingly important for traveller’s choices. It has become a selection criterion for
a lot of travellers and is therefore gaining momentum in the business of tour operators, who can
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be defined as intermediaries between tourism providers (tourism supply) and consumers
(tourism demand) (see figure 1.1.; UNWTO 2017; TOI 2003).

Figure 0.1. The Complex Tourism system (Jere Jakulin 2017)

As seen in figure 1.1., the tour operators (the intermediaries) are able to influence consumer
choices as well as the tourism providers. A tourism provider is a business who is offering
services and experiences to travellers, and is in direct control of setting-up and running the
product (Budeanu 2005; Lozano, Arbulú, and Rey-Maquieira 2016; UNWTO 2017). Figure 1.1
makes it clear that the elements of the inner system are interrelated and dependent on the
environment and society. Therefore, because the tourism provider is responsible for creating
the product they are an essential leverage point for strategic sustainable development.
Furthermore, by targeting tourism providers, this study addresses a gap in current knowledge,
because the majority of the literature focuses on tour operators, their influence on the supply
chain, and how they can make use of sustainable practices to move towards sustainability
(Luštický and Musil 2016; Budeanu 2005).
Tourism Products as a Leverage Point for SSD
It is essential for tourism providers to incorporate unique or engaging experiences because it
results in differentiation and enhances the chance of repeat visits (Flint and Golicic 2009).
Differentiation is a key strategy to create a competitive advantage (Porter 1985), which is
described by Hunt and Morgan as the moment when an organization has one or more
competencies that allows it to create superior value, relative to its competitors (1995). Porter
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states that "a firm that can achieve and sustain differentiation will be an above-average
performer in its industry if its premium price exceeds the extra costs incurred in being unique"
(Michael E. Porter, cited in Competitive Advantage 1985, 14).
Differentiation is only one aspect of remaining competitive. Additionally, the tourism providers
are increasingly obligated to act according to the market demand created by consumers and tour
operators for sustainable experiences, accommodations, and transportation (UNWTO 2017,
Budeanu 2005). This is the reason for tourism providers to include sustainable innovation in
their product portfolio. As Willard (2012) points out, these sustainable innovations have in
general the potential to also create a competitive advantage for businesses. Therefore, there is
a substantial need for the tourism providers to explore what these sustainable innovations
offering unique or engaging experiences could be.
Consequently, creating unique experiences embedded in a sustainable product might have the
potential to be an above-average performer and might encourage other providers to adapt their
products accordingly. This adoption of innovative products can be referred to as diffusion of
innovation and might reach a critical mass in the market segment if the innovation offers
advantages to the consumer (Rogers 2003). If this is considered, then it is of strategic
importance to create sustainable products because they might have the potential to spread
throughout the entire market.
Closing the gaps in research about the role of tourism providers and elaborating on which
sustainable innovations have the potential to create a competitive advantage for tourism
providers influencing the whole market segment, is necessary to progress strategically towards
sustainability. As Amina Mohammed points out, this progress “will only be achieved through
genuine and meaningful partnerships” (Amina J. Mohammed cited in UNWTO 2017, 40). One
of the collaboration partners enabling innovation and creating unique experiences might be
academia and more specifically the use of citizen science.

The Role of Citizen Science
Citizen science is commonly defined as “scientific work undertaken by members of the general
public, often in collaboration with or under the direction of professional scientists and scientific
institutions” (Citizen Science Center 2015). Citizen science can take several forms and can
involve a large variety of participants. Efforts can be on local, national, and international scales,
and it typically involves volunteers from the general public working with scientists to answer
scientific questions by gathering data (Bonney et al. 2009). Citizen science has been used for
several decades as a method to crowdsource data to enable research that may otherwise be too
costly due to the required volume of data or due to difficulties in accessing more remote
locations (Kullenberg and Kasperowski 2016). It can help accelerate research by generating
more data in a shorter time frame than a researcher or group of researchers could collect on
their own; this, in turn, can lower the costs of research overall; citizen science is best suited for
projects that have a vast spatial and/or temporal scope, and it is more appropriate for research
questions for which the data that is collected only require basic skills and minimal training, if
any (Bonney et al. 2009). Citizen Science is generally regarded as complementary to more
hypothesis-driven, localized research as it is not typically aimed at uncovering the underlying
structures and mechanisms of ecological patterns (Dickinson, Zuckerberg, and Bonter 2010).
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While citizen science is most commonly used for research in biology, conservation, and
ecology, it can be used to advance research in a multitude of research areas (Kullenberg and
Kasperowski 2016). A brief from the Stockholm Environmental Institute demonstrates how
citizen science could be used in a multitude of areas and contribute to both environmental and
social sustainability, specifically, the United Nations Strategic Development Goals (UN SDGs)
(West and Pateman 2017). The UN SDGs are targets that, if achieved, support sustainable
development, so contributing to them also contributes towards the sustainability principles that
are defined in section 1.8. To understand the potential role of citizen science as part of the
solution to the challenges faced by the tourism industry, we must examine its possible benefits
for sustainability.
Citizen Science as a Tool for Sustainability
Citizen science projects have the potential to contribute to sustainability in a range of ways
depending on the type of research and how the resulting information is used. In fact, impacts of
citizen science project have included increasing scientific literacy and awareness, informing
policy, increasing the influence of community members, influencing the participants'
behaviours, and improving conservation efforts. Within the FSSD, citizen science can be used
as a Systems Tool as it can take direct measurements in the system to monitor damage or
improvement. This section provides examples related to the impacts of citizen science projects
and how they relate to sustainability. This section provides examples related to the impacts of
citizen science projects and how they relate to sustainability.
The data generated through citizen science has been increasingly valued and accepted as valid,
benefiting scientific advancement, and it has also been shown to play a role in promoting
scientific literacy and awareness (Bonney et al. 2009). The National Science Education
Standards define scientific literary as "the knowledge and understanding of scientific concepts
and processes required for personal decision making, participation in civic and cultural affairs,
and economic productivity" (National Research Council 1996). Therefore, improving scientific
literacy among the general population is important for supporting social sustainability as it
enhances critical thinking skills; furthermore, societies with higher scientific literacy are less
susceptible to being manipulated or misled by individuals or groups attempting to distort or
misrepresent information for personal gain (McNamee 2014). As Hunsberger (2004) explains,
citizen science projects that enable participants to acquire knowledge can lead to shifts in the
distribution of power. This is important for the sustainability agenda because in encourages
civil engagement and help gathers multiple perspective on a problem. Furthermore, if applied
correctly citizen science can also help to pursue the goal of gender equality and inclusiveness.
The involvement of local communities and especially women in citizen science is helpful to
pursue the sustainability agenda (UNTWO 2016).
Citizen science projects vary in their desired outcomes. Many projects focus on identifying
local problems and empowering and educating participants; other projects aim their efforts on
applying the results of their monitoring to legal, regulatory, policy, or conservation initiatives
(Savan, Morgan, and Gore 2003). As Heiman (1997) explains, citizen science has the potential
to "democratize" scientific processes, particularly when the local community is included in the
problem identification and the data gathering. Democratizing science can help break down
structural obstacles to influence that local community members may face. This may give the
local community the opportunity to influence policy decisions that could impact them that they
would not normally be consulted on. Heiman (1997) further explains that by integrating
scientific methods with knowledge from locals, citizen science projects have the potential to
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enhance decision making both at the community and government level; the projects allow for
a broader spectrum of contributors who can inform and improve the decision-making process
(Heiman 1997). Citizen science projects are also specifically important in adaptive decisionmaking cycles, also known as adaptive management (Bliss et al. 2001). This process is designed
to inform and facilitate actions when facing environmental, social, or economic uncertainties,
and it relies on continual collection and re-evaluation of data to inform and implement actions
(Bliss et al. 2001). These methods can be useful in conservation efforts and in developing
standards to protect species or ecosystems.
Recent research has looked at the possibility for citizen science to go beyond developing
scientific literacy and awareness to examine whether citizen science can foster positive
conservation attitudes and behaviours with promising results (Toomey and Domroese 2013).
Citizen science in combination with ecotourism has demonstrated potential to nurture proenvironmental behaviours in tourists, among other benefits (Mitchell 2017). Furthermore, these
projects have the potential to raise awareness and enhance ownership of certain issues which
can further promote behaviour change to more sustainable lifestyles, and it can foster a better
understanding and trust in the scientific process (West and Patement 2017). Evans et al. (2005)
reported that many participants in The Neighbourhood Nestwatch citizen science project
changed their behaviours and focused on accommodating the local species when making
decisions. For example, some residents decided not to cut down trees or bushes on their
properties after learning about the birds that lived and nested in their yards and planted shrubs
and trees specifically to enhance the habitats for the birds (Evans et al. 2005). These attitude
and behaviour changes can potentially have a positive impact on environmental sustainability.
Conservation initiatives and policies that utilize citizen science can help contribute to
sustainability related issues such as addressing the systematic degradation of the environment
(Bliss et al. 2001). One example of citizen science's positive applications relates to Coho salmon
in the Pacific Northwest. The actions by the participants played a part of a larger initiative to
protect Coho salmon from becoming endangered. The citizen scientists collected data related
to salmon spawning, stream temperatures, maps of stream crossings and obstructions affecting
fish passing, amongst other aspects. The information was imperative to the habitat restoration
efforts and the eventual rise in the salmon populations. The project also involved designing
voluntary measures that supplemented the de facto regulations to prevent the plucking of
salmon (Bliss et al. 2001). Other examples often involve citizen science being used to monitor
and track invasive species to provide evidence supporting counteractive responses.
The Stockholm Environment Institute has listed a number of ways that citizen science projects
could contribute to both social and environmental sustainable development. The authors
describe how citizen science monitoring projects could help ensure the conservation,
restoration, and sustainable use of terrestrial and inland freshwater ecosystems; ensure the
conservation of mountain ecosystems, including their biodiversity; protect and restore waterrelated ecosystems, including mountains, forests, wetlands, rivers, aquifers, and lakes; and
introduce measures to prevent the introduction and significantly reduce the impact of invasive
alien species (West and Pateman 2017). These are just some of the UN SDG targets that they
predict citizen science could play a role in achieving by 2020.
Overall, citizen science projects have demonstrated their potential to influence positive change,
particularly in terms of sustainability, when designed effectively. While it cannot be expected
that every project contributes to each sustainability issue, proper planning and designing can
facilitate the project team's ability to make an impact on their area of focus.
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Design of Citizen Science Projects
Designing citizen science projects can be challenging and requires careful planning and
consideration to ensure that the projects are beneficial to the scientific research (Bonney et al.
2009). Before a project can begin, Yoccoz, Nichols, and Boulinier (2001) ascertain that there
are three essential questions that require answers: (1) Why monitor? (2) what should be
monitored? and (3) how should monitoring be carried out? The answers to the first question are
often either to understand the system or to inform the management decisions that impact that
system.
The Cornell Laboratory of Ornithology (CLO) has been developing and implementing citizen
science projects since the 1980's (Bonney et al. 2009). They have described a model they use
for creating citizen science projects that can help project designers answer the three questions
proposed by Yoccoz, Nichols, and Boulinier (2001). The initial planning stages outlined by
CLO are crucial to ensuring the success of the project and its implementation. These stages
include (1) selection of research questions involving a large spatial and/or temporal scope that
require only basic skills for data collection, (2) formation of a team of scientists, educators,
technologists, and evaluators, and (3) development, testing, and refinement of protocols, data
forms, and educational support materials (Bonney et al. 2009). Participants are most commonly
involved in the collection or processing of data, but more local initiatives may also utilize
participants in the development and later stages of the scientific process (West and Pateman
2017). The authors have also released an online toolkit that provides step-by-step guidance for
developing and running citizen science projects. Each step in the Toolkit contains the following
categories: Overview, Reality Check, How To, Resources, Tools, Questions, and Cases. The
descriptions of each step in table 1.1 were adapted from the respective “overview” and “how
to” sections in the online Toolkit (CLO 2018)
The model from the Cornell Lab of Ornithology (CLO) was developed by experts from a variety
of fields including education, population biology, conservation biology, information science,
computational statistics, and program evaluation (Bonney et al. 2009). Toolkit is commonly
found in literature regarding citizen science and is used by a large number of research projects
involving citizen science. Citizen science data collected by projects run by the Cornell Lab itself
have been used in at least 150 scientific papers since 1997 (CLO 2018). The number of papers
utilizing data coming from projects that are not directly associated with the Cornell Lab but that
utilize their framework is suspected to be even higher. In fact, as of 2010, CLO had over 600
extant citizen science projects on their roster (Dickinson, Zuckerberg, and Bonter 2010). The
reputation and accessibility of the CLO Citizen Science Toolkit make it the ideal model to
examine and recommend adaptions to the initial design guide.
The validity and reliability of the data collected through citizen science has often been called
into question; however, there exists a large amount of scientific literature demonstrating that
when studies are designed properly, the quality of the data gathered by citizens is comparable
to the data collected by professional scientists (West and Patemen 2017, Kosmala et al. 2016).
Designing a citizen science project properly is essential to ensuring that it is both effective for
the research and can be used to support sustainable development.
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Table 0.1. Description of the Steps within the CLO Citizen Science Toolkit
Step

Description

Choose a Question

Addressing common details that must be considered at the outset of a
project. Involves choosing a topic and scientific question of interest
and establishing focused goals and outcomes for both the science
and the participants. It can involve working with the local
community to find out what they need.

Form a Team

Establishing a team comprised of the major stakeholders and variety
of experts. Bring in partners early in the design process.

Refine Protocols

Designing the project and process plan. Includes developing, testing,
and refining protocols/methods and equipment such as data forms
and educational support materials. Consider ways to facilitate
accurate data collection and ensure positive experiences for
participants.

Recruit
Participants

Determining the target group and utilizing different venues to reach
them. Take advantage of technology and marketing techniques.

Train Participants

Developing and providing training for participants in the
protocols/methods and any equipment/technology they will use. This
step is important for balance between research precision and a
reward experience with science for participants.

Accept Data

Establishing data infrastructure based on technological needs for the
collection, analysis, visualization, archiving, and delivery of data.
Consider minimizing steps and whether technology may help or
hinder.

Analyze Data

Resources for analyzing and interpreting including sophisticated data
reduction techniques, tools to make data analysis accessible to
volunteers, and other methods for dealing with data sets.

Disseminate
Results

Recommendations and resources for sharing results with participants
and project partners. Also addresses topics regrading using the
results to inform policy or a community and to publish a peerreviewed article.

Measure Effects

Establishing specific goals for the project at the outset and
determining methods for measuring and monitoring the project
effects.

Combining Ecotourism and Citizen Science as a Response
The integration citizen science into existing ecotourism products is a relatively new concept;
however, some ecotourism providers have recognized the potential of doing so and have begun
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to offer these activities to their customers. The novelty of these products means that there is a
significant gap in the literature relating to them and their potential. While there exist several
frameworks and guidelines for implementing citizen science projects, there is a lack of literature
related to how citizen science can be incorporated into ecotourism and how this could benefit
sustainable development. Although there is clearly potential, the volume of literature on how
to create transformational experiences that result in long term environmental consciousness
using ecotourism is also very small (Ardoin et al. 2015 and Wheaton et al. 2016). However,
Ardoin et al. (2015) found three key elements that may result in pro-environmental behavioural
change; they include high equality interpretive experiences, direct contact with wildlife and the
opportunity to engage in environmentally related behaviour on site. Although this connection
has not yet been explored, each of these key elements can be incorporated into an ecotourism
product using citizen science. This concept is already being explored by researchers in Tanzania
with positive preliminary results (Mitchell 2017). In addition, there is evidence that
participation in citizen science alone is an excellent way to foster pro-environmental behaviour
and attitudes (Toomey and Domroese 2013).
Furthermore, citizen science may be able to help address some of the challenges faced by
ecotourism in regards to sustainability. The integration of these two activities could benefit
ecotourism providers who are looking to innovate and gain a competitive edge in the markets.
While pro-environmental behaviour change of travellers is one part of potential contribution to
strategic sustainable development (Ardoin et al. 2015), there are other areas that need to be
explored such as how these products can minimize the negative impacts of tourism or which
best practices could be adopted by tourism providers. There is evidence demonstrating that
ecotourism and citizen science on their own each have the potential to contribute to
sustainability; therefore, it is expected that merging the two activities could yield positive
effects for sustainability because the activities of citizen science do not conflict with or negate
the contributions of ecotourism and vice versa. Understanding the possible contributions to
sustainability, the potential added value of these products to ecotourism providers, and the
process for designing and implementing are key areas that must be examined in order to further
promote and develop these products within the ecotourism industry.

Strategic Sustainable Development
Considering the expected increase in travellers, tourism products that foster and promote
strategic sustainable development are essential to address the negative impacts of tourism
described in the above sections. This is especially evident for the ecotourism providers who
rely on the health of the biosphere to sell their tourism products. To illustrate the interaction
between the tourism providers and the systems they rely on, (Figure 1.2.) depicts the nested
systems that are at play. The tourism providers and their products are nested within the social
system which is nested in the environmental system. These systems all interact with and impact
one another. However, these systems and the interactions amongst them are considered
complex. The systems are more than just the sum of their components; the interrelations and
interconnections between the parts cause behaviours and feedback loops that must be
considered in the equation. The resulting complexity means that actions in one part of the
system can have unpredictable and unforeseen consequences in other parts. The non-linearity
and complexity of these systems necessitates a systems thinking approach, especially when
planning for sustainability, to alleviate potential blind-spots and to address root causes of
problems within the system by accounting for upstream causes to downstream effects.
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Figure 0.2. Nested Product-Provider System
A systems thinking approach is the study of systems in which the dynamics of the whole are
used to understand the properties of and the relationships between the individual parts (Broman
and Robèrt 2017). A system perspective provides us an overarching view and ability to see how
things work together to create something bigger than the parts; it allows us to comprehend
complexity and begin to make sense of it. This is particularly useful when analyzing a complex
system, such as the tourism industry, which is non-linear and characterized by many
interconnected components whose behaviour is counterintuitive and unpredictable (Broman
and Robèrt 2017). Complex systems such as the ecotourism industry are emergent, meaning a
small change in one area of the system can have major and unexpected repercussions in another
part of the system. Complex systems also have a variety of unknown thresholds, at which major
irreversible changes may occur.
The Earth itself is a complex, closed system that is open to energy and closed to matter.
However, matter cannot be created or destroyed. This scientific law explains why the linear
processing of matter on Earth is leading humanity on an ecologically unsustainable course. In
addition, political, economic, and cultural obstacles continue to aggravate social issues across
the globe. The tourism industry is currently responsible for many of these ecological and social
issues. This systematic degradation of the social and ecological systems’ ability to support the
tourism industry can be represented using a funnel metaphor (see Appendix B). The funnel
metaphor illustrates that society’s unsustainable activities are degrading our socio-ecological
system resulting in less room in which to maneuver in the attempt to overcome the challenge.
The walls of the funnel are steadily closing, which undermines the adaptive capacity of the
tourism industry to address the sustainability challenge (Broman and Robèrt 2017).
To help us navigate these concepts within their complex systems and to understand how the
merge of citizen science an ecotourism can support sustainable development, we require an
overall planning process. The Framework for Strategic Sustainable Development (FSSD) is an
overarching conceptual framework that is adapted specifically to sustainability. The FSSD
relies on scientific foundations of ecological and social sustainability and uses a systems
approach to address the complexity of the sustainability challenge (Broman and Robèrt 2017).
A major strength of the FSSD is that is uses a principle-based, scientifically reinforced
definition of a socially and environmentally sustainable system that can work across most value
and cultural systems (see Section 2.2). Its grounding in scientific knowledge and the generality
of the sustainability definition allow them to be applied universally to any type or size of
organization as a shared mental model (Broman and Robèrt 2017). We will use the FSSD and
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its principled definition of sustainability to explore how the integration of citizen science within
ecotourism can play a role in strategic sustainable development.

Research Aim & Scope
Research Aim
Ecotourism has been proven to enhance the environmental conservation of an area (Wearing
and Neil 1999) and citizen science has the potential to contribute to the United Nations
Sustainable Development Goals (West and Pateman 2017). Although the UN SDGs do not have
the same principled base definition of sustainability as the FSSD, these findings demonstrate
that the combination of citizen science and ecotourism may help accelerate the transition
towards sustainability. If we consider the fact that both citizen science and ecotourism support
the development of pro-environmental behaviour change, ecotourism and citizen science might
have the potential to support strategic sustainable development on a global level as well as on
an individual basis. Since they have only been researched independently from each other, the
potential benefits and impacts of integrating citizen science into an ecotourism product are yet
to be explored. In addition, there has been no research into how the use of a framework such as
the FSSD could add to the role that the merge of citizen science and ecotourism plays in
strategic sustainable development. Furthermore, whether or not citizen science provides a
unique experience to the consumer and therefore to the ecotourism providers has yet to be
explored. As discussed in the introduction, we chose to focus on tourism providers, instead of
tour operators, because the providers have a direct connection to the travellers and the
communities that they visit. Thus, the overall research aim is to:
1) Demonstrate how the merge of citizen science and ecotourism might contribute to
strategic sustainable development.
2) Provide insights about how the incorporation of citizen science might create a
competitive advantage for the ecotourism providers within the tourism market.
3) Describe how the ecotourism providers can effectively integrate citizen science into
their ecotourism products and what the components are of these products.
Exploratory Research
The purpose of the study is to gain insights into how citizen science can be integrated into
ecotourism and how it might contribute to strategic sustainable development. Also, there is a
need to understand the situations in which the use of citizen science has created a competitive
advantage for ecotourism providers. It is therefore necessary to use an exploratory research
design that has fewer methodological restrictions and more flexibility. Furthermore, this new
ecotourism concept made it necessary to adapt our research methods whenever new insights
emerged. Most exploratory studies have in common an ambition to gain new insights into
phenomena, a drive to go beyond regular mathematical tools and try to gather innovative
information (McDaniel and Gates 2013).
Scope
The target audience for this study is ecotourism providers who currently have citizen science
projects in their portfolio as well as ecotourism providers who are interested in integrating
citizen science projects. The study focuses on selected actors within the tourism value chain:
ecotourism providers, scientists, and non-profit organisations connecting researchers and the
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tourism industry. Other actors in the tourism value chain such as airports, airlines or vacation
rentals were not included in this research. There were no travellers interviewed during this
study.
Ecotourism providers
The research included ecotourism providers in remote, biodiverse areas of the world including
the Arctic, Antarctica, Costa Rica, Peru, and Turks and Caicos, and The United States. The
ecotourism providers we selected are undertaking responsible travel to natural areas, following
guidelines to conserve the environment, have sustainability efforts that could benefit the local
communities where applicable, and give some sort of interpretation or educational aspects to
the travellers. They all had several tourism products in their portfolio and among these were
some citizen science products.
Scientists
The scientists associated with this study were involved in citizen science activities for some
years and were also experienced working with travellers to collect data. The scientists were
mainly located remotely from the data collection point but had also participated in the citizen
science tours.
Non-Profit Organizations
The non-profit organizations we interviewed were responsible for connecting ecotourism
providers with scientists or scientific projects. They were born out of the need for a centralized
effort to manage citizen science activities within the tourism industry.
Research Question
Our main research question is:
“How might ecotourism providers integrate citizen science into their products, and what might
be the benefits of these products for the business and for strategic sustainable development?”
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Research Methods
This chapter provides an overview about the selected research methods and the justification for
them. The research methods were helpful in exploring the gap in research around the new field
of ecotourism and citizen science and their relevance in moving society towards sustainability.
Step 1 of the chosen exploratory sequential design approach consisted of the research
preparation, literature review and expert interviews, exploratory interviews, and finally the
analysis and synthesis of the qualitative data. Step 2 incorporated the planning for the survey
in order to verify the hypothesis, which was derived from the findings during the qualitative
research. Step 3 included the actual design of the survey. In Step 4 we connected both
qualitative and quantitative findings, concluded and interpreted our results. Primary data
collection was represented in the study by conducting exploratory interviews and surveys.
Secondary data collection occurred in the literature review.

Mixed Method Research
“Mixed methods research is the type of research in which a researcher or team of
researchers combines elements of qualitative and quantitative research approaches
(e.g., use of qualitative and quantitative viewpoints, data collection, analysis, inference
techniques) for the broad purposes of breadth and depth of understanding and
corroboration.” (Johnson, Onwuegbuzie, and Turner 2007, 123-24)
Creswell and Plano Clark (2011) describe that mixed method designs can be emergent or fixed.
In order to successfully answer the research aim and question, we made use of the exploratory
character of the study and decided to incorporate quantitative data collection and analysis to
further enhance our qualitative findings. That is the reason why our approach has two stages
and falls under the realm of emergent mixed methods designs. Additional reasons for choosing
a mixed method approach included triangulation (refers to the combination of quantitative and
qualitative research to triangulate their findings in order to find corroborations), offsetting the
weaknesses of quantitative as well as qualitative research and enhanced credibility since we
employed both approaches (Bryman 2006).
The mixed method design used in this research is one of six proposed by Creswell and Plano
Clark (2011). This method is called exploratory sequential design and consists of following
phases:
1)
2)
3)
4)

Design and implement the qualitative strand
Use strategies to build on the qualitative results
Design and implement the quantitative strand
Interpret the connected results

The benefits of choosing the exploratory sequential design were that we were able to verify the
findings from our qualitative analysis and it was easy to implement the design into our running
research project. The following section describes in detail how we performed our research.
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Using the FSSD
As stated in Section 1.8, one major strength of the FSSD is its principle-based, scientifically
reinforced definition of a socially and environmentally sustainable system. This definition can
work across different value and cultural systems. It can be applied universally to various types
and sizes of organizations as a shared mental model thanks to its grounding in scientific
knowledge and the generality of the sustainability definition (Broman and Robèrt 2017). This
applicability was particularly important when examining sustainability within tourism which is
a global concept.
The FSSD’s principled definition of sustainability defines success using sustainability
principles (SPs) as boundary conditions for a sustainable society (Broman and Robèrt 2017).
Broman and Robèrt (2017) explain that the ecological principles state that in a sustainable
society nature is not subject to systematically increasing…
SP 1) ...concentrations of substances extracted from the Earth’s crust,
SP 2) ...concentrations of substances produced by society,
3P 3) ...degradation by physical means
and Missimer (2015) explains that in a socially sustainable society people are not subject to
structural obstacles to...
SP 4) ...health
SP 5) ...influence
SP 6) ...competence
SP 7) ...impartiality
SP 8) ...meaning making
We used this principled definition of sustainability to explore how the integration of citizen
science within ecotourism can play a role in strategic sustainable development. We applied this
definition during the literature review and the interviews to examine what violations to the
sustainability principles (SPs) the tourism industry caused directly and indirectly and to explore
what sort of contributions could be made towards social and ecological sustainability by
ecotourism and citizen science both separately and through their integration.
The FSSD applies The Five Level Framework for Planning in Complex Systems (5LF) and can
be used when planning for sustainability; the 5LF organizes information into five levels:
System, Success, Strategic Guidelines, Actions, and Tools (see table 2.1.; Broman and Robèrt
2017). the FSSD assists in categorising complex information of a systems for analysis,
planning, and decision making (Broman and Robèrt 2017). This categorization technique was
used in this research to better understand and make sense of the complexity of the concepts.
The levels were also used to guide the design of the interview questions to ensure all aspects of
the projects were being examined.
In addition to the 5LF, the FSSD can also make us of a planning process for sustainability called
the ABCD process (Broman and Robèrt 2017). The ABCD process has four individual steps.
Step A is to create a shared vision of what the organization might look like in the future. The
created vision of the organization should also be aligned with the company’s core purpose and
values. Thus, all the needed strategic actions leading towards the vision need to be aligned with
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them as well (Broman and Robèrt 2017). The B step involves an analysis of the baseline of an
organization in relation to the sustainable vision. Next, the C steps involves brainstorming
potential solutions to address the challenges identified in the B step. The fourth and final step,
the D step runs these ideas through a prioritization process. During this prioritization process
there are three questions asked. They are (1) Is it a stepping stone in the right direction, (2)
Does it provide a return on investment (ROI) and (3) does it lead the organization towards the
vision created in step A (Broman and Robèrt 2017). Strategic guidelines are principles for
decision making within an organization, which enhance the process of prioritizing between
multiple actions. It answers the underlying questions of how an organization is making
decisions during a planning process (Broman and Robèrt 2017). Components of the ABCD
process, such as the shared vision and strategic guidelines, were examined in the existing
products and guided some of the resulting recommendations for future projects.
Lastly, the FSSD was used in our recommended adaptations to the CLO Framework to provide
a strategic process for integrating citizen science and ecotourism products that would enhance
the potential of these projects to contribute towards sustainable development.

Table 0.1. The Five Level Model of the FSSD adapted from Broman and Robèrt (2017)
Level

Description

Systems

The global socio-ecological system and an overview of the
sustainability challenge

Success

A society that complies with the sustainability principles

Strategic Guidelines

Backcasting from success: the three prioritization questions

Actions

The actions that help move the global socio-ecological system
towards success

Tools

The tools that support efforts to reach global sustainability.

Step 1: Design and Implement the Qualitative Strand
Preparation of the Research
In order to draw a coherent picture of the related research it is important to approach the
literature review in a structured way that encompasses all of the relevant aspects in the research
aim. The reason for this is that when you are “aware of all the interrelationships involved in a
problem, you’re in a much better position to address the problem” (Kim 1999, 6). Because of
this, we mapped the relevant aspects in relation to the topic of tourism and its role in the
sustainability challenge. This system’s view of the problem also helped highlighting all relevant
contributions and interconnection to the problem and prioritize among the aspects which are
the most relevant to our study.
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Literature Review and Expert interviews
In order to organize the expected volume of information, we followed the recommendation of
Savin-Baden and Major (2013) and focused during our literature review on three main themes
deriving from the preparation of research: tourism, citizen science and sustainable development.
In order to further support our literature review, we also conducted five expert interviews, one
with a government representative who works with tourism, two others with operators who were
interested in citizen science but had yet to integrate it into their product, and two with
researchers who had explored the potential for transformational ecotourism experiences to
result in pro-environmental behaviour change.
We acquired an understanding of the literature on how tourism is having an impact on local
destinations, on how ecotourism products can contribute to sustainable development as well as
many examples of successful citizen science projects. We primarily used the databases Scopus
and Science Direct and paid specific attention to relevant journals, including the Journal of
Sustainable Tourism, the Journal of Cleaner Production, and Tourism Management. Another
important method we used was the Snowballing method. As Wohlin (2014) pointed out
snowballing is a tool to identify additional papers by using the list of references of a paper.
Snowballing was important to enhance the literature review, because there was no consensus in
academia about the definition of citizen science and ecotourism and the research field we looked
it at is relatively. Once a fitting paper was found, snowballing helped to further reveal additional
papers and more precise keywords. A full list of keywords can be found in Appendix C.
Exploratory Interviews
As discussed in the introduction, we chose to focus our interviews on ecotourism providers
because they have the closest connection to the development of the actual tourism product
experience. In order to select our interview subjects, we did an online search for ecotourism
providers who were integrating citizen science plus we contacted former colleagues who work
as ecotourism providers. It is important to note here that because this type of product is still
relatively new to the market there are a limited number of providers offering it, and it was
difficult to identify them depending on how the products are marketed. We contacted 11
providers and five of them agreed to participate in a 1.5 to 2 hour interview. The interviews
with the ecotourism providers helped us gather the necessary data in order to answer each of
our three research questions, how can ecotourism providers integrate citizen science into their
products, how do their products contribute to strategic sustainable development and what is the
added value for their organizations. After interviewing each provider, we asked them to connect
us with the scientists responsible for the citizen science project they were running. This is
referred to as snowball sampling and is an efficient method of gathering interview subjects who
are unusual in the population (Weiss 1994).
We were able to connect with two of these scientists and they did provide us with valuable
insights from the research perspective. The purpose of these interviews was to help us
understand how to set up a research design given the complexity of an ecotourism project and
the requirements of rigorous, peer reviewed scientific research. Our conversations with the
providers also informed us about the existence of two non-profit organizations whose purpose
and mission were directly related to our research question. Both of these non-profits also agreed
to participate in our research. These non-profits coordinate the dialogue between scientists and
individuals or ecotourism operators who would like to participate as citizen scientists. In
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summary, we interviewed individuals representing three groups of stakeholders involved in
integrating citizen science into ecotourism; ecotourism providers, scientists and non-profit
organizations. An overview of the interview partners including their role and location can be
found in Appendix D.
In total, we conducted nine semi-structured interviews between March 8th, 2018 and April 13th,
2018, with different sets of questions for each stakeholder group. Semi-structured interviews
were selected because they are useful when you only have one opportunity to interview the
subject and the conversation must be focused yet also leave room for further questions (SavinBaden and Howell Major 2013). Each interview was conducted over skype and recorded on a
smartphone as well as on OneNote. Each participant was given a consent form, which they each
signed and returned to us prior to the interview. We had two research team members participate
in each interview, one who was responsible for asking the questions and another who was
responsible for having an overview of the responses. Each interview subject is listed in
Appendix D and a summary of the organizations we interviewed can be found in Appendix E.
The questions we asked each stakeholder group can be found in Appendix F. These interview
questions were structured by using the 5 Level framework (5LF) as discussed in section 2.2.
We used the 5LF to organize our questions around the elements of an ecotourism product that
integrates citizen science by structuring them into the five levels – (1) system, (2) success, (3)
strategic, (4) actions, and (5) tools (Broman and Robèrt 2017). We wanted to understand (1)
the system of stakeholders involved in the process, (2) what the success of such an ecotourism
product looks like (3) the strategic guidelines tourism providers should follow (4) the actions
they must take and (5) the tools they use.
Data Analysis
Transcription
Each of the nine recorded interviews were transcribed verbatim. In order to guarantee that each
team member was familiar with the content of each interview, a team member who did not
participate in the interview was responsible for the transcription of that interview.
Coding
The next step in our analysis was to code these transcriptions. A code is a word or a short phrase
that captures the data’s primary content and purpose (Saldana 2009). In order to initiate the
coding process, each interview question was assigned a 1-2 word code such as decision-making
or product design. In addition to the codes assigned to each question, we created new codes as
they were identified in the text. The full list of codes can be found in Appendix F and included
codes like decision-making, competitive advantage, components, etc.. This type of coding can
be referred to as classical content analysis which allowed us to identify specific characteristics
within the answers to each of our interview questions (Savin-Badin and Major 2013). For each
interview, coding was undertaken by the fourth team member who had not participated in the
interview or transcribed it.
Synthesis
In order to identify overarching themes and draw conclusions from the data we collected, the
codes were then used to separate the transcribed responses into shorter exerts. These exerts
were then copied into an Excel file that allowed for a visual comparison between the responses
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from different interview subjects to the same question. Each row contained the coded responses
to an individual interview question and each column contained the responses to all questions
from one interview subject. As suggested by Saldana (2009) each cell contained the raw data
and a short summary of the significance of that information. Our next step was to divide up the
questions and have each team member compare and contrast the learnings for a specific set of
questions across all of the interviews.
There are several guidelines available on how and when citizen science should be used. After
our literature review, we chose to utilize the Cornell Lab of Ornithology Citizen Science Toolkit
as a framework for designing projects (see section 1.6.2.), which is a well established citizen
science guide. We examined the steps of the CLO Toolkit and compared them to the answers
interviewees gave regarding the process they used to set up their citizen science projects within
ecotourism products. We then examined these steps in relation to the FSSD.

Step 2 –Building on the Qualitative Results
The qualitative findings showed that the ecotourism providers we interviewed saw an added
value experience for the consumers, whenever citizen science was integrated into their products.
Therefore, the ecotourism providers were able to differentiate themselves and created a
competitive advantage in their market. In order to verify their statement that a dynamic space
where consumers participate in practical and stimulating activities that contribute to the
research is an added value for the consumer, we saw the need to create a quantitative data
collection tool.
Another reason why we created a quantitative tool was to support the relevance behind the third
research aim, which was about how ecotourism provider might incorporate citizen science
effectively into their products. The qualitative findings revealed there were certain barriers
preventing citizen science from being incorporated into ecotourism products That was the
reason to test quantitatively which barriers are most relevant for ecotourism providers. The
answers to this should inform a tailored approach to overcome these barriers and to help the
incorporation of citizen science.
When we selected the audience, we wanted to collect data from ecotourism providers, who have
not incorporated ecotourism and citizen science products. By doing so, we intended to verify
the value of citizen science experiences and the barriers by unbiased ecotourism providers. As
Creswell and Plano Clark (2011) also confirm, it is common among exploratory sequential
designs to ask different actors compared to the qualitative data collection. We intended to
acquire a greater sample size, but the only participants we had access to were from from Costa
Rica. However, despite not being representative for the whole tourism industry, Costa Rica is
one of the most important ecotourism hubs in the world, and the country was ranked #3 in the
world in the category of Natural Resources (World Economic Forum 2017b).

Step 3 – Design of the Questionnaire
The method we used was a self-administered questionnaire, because we were able to obtain
information from a larger sample group in a relatively short amount of time. The questionnaire
contained eight questions, seven of them were closed questions, and five of those seven
contained a ranking style using the Likert-scale (for example “strongly agree” to “strongly
disagree”) in order to perceive the maturity level of understanding and applying the concepts
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of ecotourism and citizen science. There was one filter question to verify whether the
respondents were actually incorporating ecotourism activities. The participants were asked if
their current operations are aligned with the definition of ecotourism stated by TIES. All
questions can be found in Appendix D.
The survey was sent to a member of the board of the National Chamber of Ecotourism of Costa
Rica, and subsequently was sent to the affiliates of the organization. The survey was created
using the platform Survey Monkey, was open for 10 days (April 4th 2018 to April 14th 2018)
and gathered 32 responses. The quantitative analysis was performed by the online survey tool.
The questionnaire was then exported from the online survey tool to excel to be analysed with
the qualitative results.

Step 4 – Analyse the Connected Results
As mentioned above and as Creswell and Plano Clark (2011) suggested for exploratory
sequential research, we first collected qualitative data by conducting interviews and literature
research. The results were analyzed (see section 2.2.4) and the themes around added value and
challenges informed the creation of the quantitative phase. After obtaining information from
the questionnaire we connected the results in order to generalize the findings. The strategy we
chose to compare the results is called a side-by-side comparison for merged data analysis
(Creswell and Plano Clark 2011). That means we took the selected theme (e.g. “added value”)
from our qualitative findings and compared it with the respective question from the
questionnaire (e.g. “does this activity provide an added value to the ecotourism consumer?”).
This comparison showed the significance of our findings.
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Results
The results of this research are separated into each of the three research aims; sustainability,
competitive advantage and the integration of citizen science and ecotourism. They include
evidence obtained from the responses to our interview questions and emphasize any responses
that were common between interviewees. It is important to note that although a respondent did
not include specific information in the response to our questions, it does not indicate that they
do not have this information, they simply did not include it in their response. These results are
also supported by the findings from the questionnaire, as described in the methods section.

Understanding of Sustainability
All nine interviewees acknowledged the environmental aspect of sustainability, and there were
three who acknowledged social sustainability in their definition. ETP 2 was the only provider
that had social sustainability incorporated into one of their citizen science projects. Although
each of our interview subjects had environmentally driven priorities, the majority of our
respondents had not considered how they could integrate sustainability into the operation of
their citizen science projects. One provider stated that this was potentially related to a lack of
understanding of sustainability in their organization. Although all of the respondents were
personally motivated by sustainability, they often recognized that it was not directly embedded
in the organizations they worked for. For example:
“I definitely leverage my background in sustainability as I go through the process of
building projects, and we’ve instituted a number of strategies to make that happen, but
it’s super indirect. It’s not deliberate. It’s not something that’s at the front of the
organization’s mind" (NPO 1).
Environmental contribution
The majority of respondents described aspects of tourism that are not directly related to the
inclusion of citizen science in ecotourism products. However, respondents described positive
environmental impacts in their organization’s role as a barrier to natural resource extraction.
ETP 2 added that “education needs to be one of the pillars, one of the basic principles in which
an ecotourism company should be based”. They also perceived a positive role in encouraging
pro environmental awareness through their organizations. It was also mentioned by NPO 1 that
these projects support the open access to large amounts of data. All nine interviewees had
biodiversity monitoring as a consistent output of these citizen science projects, and this appears
to be the most influential environmental benefit of these projects. For example:
“We offer them [the participants] the opportunity to learn the theory of the programs,
what we do and why, then they have the option to accompany the coordinators on the
sea turtle patrol in the evening or morning or in the hatchery, taking temperatures and
measurements and then releasing the baby sea turtles” (ETP 3 2018).
This type of monitoring was used by ETP 4 and Scientist 2 to support policy decisions about
the protection of species at risk. Scientist 2 mentioned that if the citizen science data gathered
demonstrated a concerning ecological implication, then it would be addressed from a regulatory
perspective. For ETP 4 the citizen science data they collect “provides information for the

23

researchers to better understand the populations of sea turtles…it's determining if the laws that
are in place are actually effective or if they are not” (ETP 4 2018).
Social contribution
In terms of social sustainability impact, all nine respondents mentioned the value of education,
and for ETP 2 “the most important aspect of citizen science projects [was] education” (2018).
In the projects we researched, this education was primarily related to conservation and ecology;
however, the importance of the increase in scientific literacy was also mentioned by two
respondents as a benefit of the integration of citizen science and ecotourism. The scientists we
interviewed both emphasized that “ it is critical that we teach people how not to shy away from
science” (Scientist 2 2018). Furthermore, one ecotourism provider stated that the work they do
is raising the sustainability awareness of the consumer: “the time and money were spending to
bring this tour really does give back, even with the smallest lasting change or raised
awareness” (ETP 1 2018). Two of our interview subjects (ETP 5 and ETP 1) also mentioned
that the inclusion of citizen science in ecotourism has enabled them to influence the
development of citizen science for the other ecotourism providers operating in their region. This
influence also extends to the staff who work for these ecotourism providers. ETP 1 and ETP 4
mentioned that their staff members have reported finding their work more fulfilling because
they were part of a team that was contributing to science.

Perceived Competitive Advantage
Six of the interviewees mentioned that there is a growing number of travellers who are looking
for ways to give back during their experiences. They elaborated by assuring that ecotourism is
a rising segment which has the drive to actively engage in conservation efforts and that the ecotourists enjoy knowing that they are contributing to something greater and meaningful. Scientist
2 stated, "it can add value to the tour itself, but I also think it adds value to the company,
inherently people are going to be more interested in giving money to a company that they
believe is helping in conservation efforts, helping to collect data, or otherwise having a greater
and lasting impact, even if they are not part of that tour, just knowing that that company goes
the extra mile has value to them". Six interviewees reported that a citizen science component,
strategically inserted in an ecotourism product, delivers a more profound, diverse, and positive
experience for the travellers: “People are looking for much more authentic and unique
experiences now and instead of just being a consumer while you are travelling, people are
conscientious of being an educated and mindful consumer who is also doing good” (ETP 3
2018). Another ecotourism provider reported that historically, ecotourism’s concept and
definition have been argued and contested, especially because many of providers use the term
without having a deep analysis of its operations and outputs of their processes with the fragility
of their surrounding eco-systems. "Ecotourism is quite saturated and its becoming really
diluted. Its definition is contested, what is it? There is a lot of greenwashing and superficial
analysis of responsible tourism operations" (ETP 3 2018).
The organization asserted that citizen science was an opportunity to validate themselves as a
true ecotourism provider. ETP 5 stated that, "something that sells itself as providing ecotourism
services is greenwashing very often, and everybody has to get away from greenwashing, it's
just disgusting, so you want to buy a trip to the coast of Thailand, and you're being told ‘oh this
is the best ecotourism destination there is, because we're doing X, Y, Z.’ However, that hotel
you're at, do they have sewage treatment, chances are good they don't, and you call that eco
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something, that’s not at all. Not only do they have to embrace CS if they want to call themselves
eco, they need to embrace environmentally responsible operations that also educate, if they
don't do that than they are just bullshit". All of the ecotourism providers interviewed agreed
that citizen science presents vast opportunities to improve their image and to differentiate
themselves in the market.
Three of the ecotourism providers expressed that their employees are deeply engaged with their
work because of the citizen science initiatives and that the employees are proud of the efforts
that the organizations are doing to contribute to conservation practices. One of the interviewees
explained how it has brought benefits to the organization when recruiting personnel. “This
citizen science project has directly filled my hiring base. I mean, I do not have to look for
employees anymore. They come to us” (ETP 1 2018).
One of the organizations highlighted the importance of the interaction with local people and for
the travellers to be involved with the social, ecological, and economical contexts of the area
and its surroundings. Four interviewees stated that by working with citizen science their
consumers are interacting with nature in a different way and gaining knowledge about the ecosystems with a hands-on approach. They perceived that this evolves in very diverse activities
which result in high level experiences that stimulates the travellers. “The experience that they
receive is richer, more intense, deeper. The knowledge the travellers get, they are interacting
with nature at many different levels...” (ETP 2 2018).
While three of the interviewed organizations reported an increase in their revenues -“Now it is
the fastest growing part of our business…” (ETP 1 2018) - they expressed that they are reaching
additional market segments with additional products that are different from what the market is
offering. One of them expressed that their consumers want to do multiple activities in the same
tour, not just the classic and regular activities.

Product and Process Design of Citizen Science Products
In order to encourage the integration of citizen science in ecotourism, the following section
summarizes the methods ecotourism providers have used to integrate citizen science activities
into an ecotourism product, based on the exploratory interviews. It provides an overview of the
components of these products, including the product’s vision and strategic guidelines.
The answers from the interviewees about the integration process of citizen science showed
similarities. The three main stages of the process were the initiation, the planning/design, and
the implementation. These stages along with the steps of each are summarized in the following
sections and are visualized in table 3.1..
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Table 0.1. Steps Used to integrate Citizen Science and Ecotourism Products
Phase

Steps

Initiation

•
•
•

Identifying Research Topic or Business Opportunity
Initiating Contact
Identifying Internal and External Stakeholders

Planning

•
•

•

Creating a Shared Vision
Creating Strategic Guidelines
- Consumer Focus
- Return on Investment
- Data Quality
Product Design
- Design of the Components
- Setting up Training for the Practitioners
- Choice of Equipment
- Resolving Data Logistics
- Promoting the Product

•

Feedback Loop and Post-Trip Follow-Up with the Traveller

Implementation

Initiation Phase – Identifying Research Topic or Business Opportunity
In the cases we examined, the project was initiated by either a scientist who identified a gap in
research and an opportunity to collect large volumes of data or by the tourism provider sensing
an opportunity for creating an interesting experience for travellers while contributing to
research as well as doing business.
“So the way it worked for us was that [the ecotourism provider] approached me and they
wanted to collect data, they wanted their time to be useful, they wanted to have a
commercially available option on tours to collect data, and in order to do that they needed
a bona fide study … we designed the study and we created data sheets that would drive
the right type of data collection and came up with the flow that we needed and moved
forward from there”(Scientist 2 2018).
One organisation (NPO 1) had a three-question process leading to determine the suitability of
a project and therefore, whether or not they would move forward with the project. Those
questions were:
1)
2)
3)

Do we address an environmental issue where there is a current data gap or where
it has currently been data limited?
Is there a direct line between data collection and conservational outcome?
Is an outdoor activity requiring special skills included?
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Initiation Phase – Initiating Contact
Both ecotourism providers and researchers agreed that setting up a proper collaboration
between scientific partners and the ecotourism providers is beneficial for both sides as they
believed it enhances the trust between the parties and enables an open communication. When
asked about the key to success, Scientist 2 felt it was for ecotourism providers to "work with
the research entity from the very beginning, to not work alone, because it is a partnership"
(Scientist 2 2018). Interviewees in all different roles also expressed the importance of working
with a scientist on these projects to ensure that the data would be used and that the methods
were appropriate. One ecotourism provider also stated that working with a scientist “adds
credibility to the program” (ETP 1 2018).
When asked about how initial contact between the collaborators happened, respondents
expressed that they relied on their existing networks and word of mouth, and some respondents
felt that it took a considerable amount of time and effort to do. One interviewee explained that
they did “… some research and made several dozen calls to different science agencies, and we
were finally able to partner with three of them” (ETP 1 2018). Respondents were not aware of
any existing platforms for identifying interested partners and initiating contact. One interviewee
stated, “there is no way, no clear path for us as a business to put out the word that we were
looking for scientific partners” (ETP 1 2018).
Initiation Phase - Identifying Internal and External Stakeholders
The most important stakeholder involved in the process of creating the product from the
perspective of ecotourism providers were grouped into a stakeholder map (see figure 3.1).

Governing Bodies
(e.g. IAATO)

Consumers

Local
Communities

Ecotourism
Provider
Tour
Operators

NPOs

Scientists
Universities

Figure 0.1. Stakeholder Map from the Perspective of Ecotourism Provider

27

The stakeholders mentioned by the interview subjects were consumers, local communities, and
scientists. The other stakeholders mentioned were specific to the ecotourism provider and their
area of operation. These were governing bodies (e.g. IAATO) - which were needed for
operation permits- universities, and non-profit organisations. Depending on the project, some
stakeholders were brought in at the earliest stages while others, such as the local communities,
were never contacted but were considered in the decisions made regarding the projects. For the
majority of the projects examined, the stakeholders in the outer circle of figure 3.1. were
incorporated in the later phases of the process.
Planning Phase
As the next step, the interviewees described creating the overall design of the project and
determining the logistics. In all of the projects we examined, this phase was a collaborative
effort with both the ecotourism providers and scientists. All of the ecotourism providers and
scientists interviewed emphasized proper planning and open communication in the beginning
in order to manage the expectations and deliverables on both ends. “We had a really open
conversation with the scientists, and they gave us all the things that might be valuable for them,
and we could then pick and choose what we could provide for them” (NPO 2 2018).
The interviewees stressed the importance during the planning to have clear list of deliverables,
product components, training, equipment, and the logistics needed to collect, record, and
analyze the data.
Planning Phase - Creating a Vision
The answers from the ecotourism providers revealed that the product visions were mainly
focussing on the traveller’s experience, the learning outcome for travellers, contribution to
scientific research, and a post-trip influence on their behaviour:
“Well now with us taking on citizen science not only are we educating about the birds
we see, we are documenting that information to provide it back to a university; so what
I see citizen science has to give to our client is hands-on education opportunities . . . in
expedition cruising, while of course the experience is important, the education is also
important, the guest wants to learn as much a they can about a particular place that
were going to, so that’s what I do, what my job is, I help them understand” (ETP 5
2018).
“We want them to understand that, maybe I’m not going to live in the jungle and plant
trees for the rest of my life, but there are a few things I can do back home, and we want
them to take that information back home and be stewards for the environment…” (ETP
3 2018).
The scientists and non-profit organizations gave answers related to a further contribution to
conservational efforts, educational value for the travellers, tangible outcome for the community,
or a democratization of information through shared responsibility among stakeholders in data
collecting, recording, and analyzing. Lastly, one scientist mentioned that the vision of success
is in “…what I would call scientific literacy. Helping to show people what the process looks
like so that they understand science a little bit better and consider themselves more literate”
(Scientist 2 2018).

28

Planning Phase - Creating Strategic Guidelines
As stated in section 1.8., strategic guidelines are principles for decision-making within an
organization. The interview subjects gave a great diverse range of answers and can be grouped
into three larger themes: consumer focus, data quality, and return on investment.
Consumer first
Almost all tourism providers had a consumer focus as a guideline for decision-making to reach
the vision of their product and organization. One provider described that "the bottleneck was
for sure the guests" (ETP 2 2018). Other factors such as a well-functioning process and facilities
were described as not as important as the consumer itself.
Consumer focus meant for the ecotourism providers to put the consumer first making decisions
during the product creation. For instance, this resulted in taking the decision to create lively
learning experiences, offering hands-on activities, or tailoring the product offer to the
consumers' demographics and interests: "If the primary product you're interested in is to have
engaged the people who were citizen scientist, then what you actually need is an interesting
topic" (Scientist 2 2018). One respondent stated that consumer focus includes to create
mechanism to check upon consumers' satisfaction about the citizen science tour such as during
and post- trip surveys.
Return on investment
For the ecotourism providers interviewed, it was important to take decisions which would lead
to a simplification of the process and an enhancement of the operational efficiency, and
therefore a better return on investment: "We are probably turning down projects that require a
lot of heavy equipment that might be complicated to logistically bring on a ship" (NPO 2 2018).
One of the reason for this was that the current prices for the tours were not different to their
normal tours as one provider mentioned: “We just try to keep the prices despite inflation. It is
just part of the cost of doing that [the citizen science tours]” (ETP 1 2018).
One scientist mentioned that complicated data collection processes might not be well perceived
by the consumer, which would then result in less bookings. For one scientist, the opposite was
the case and people got more interested when the equipment was simpler: “… I would say that
all of the equipment kind of has to be user friendly and easy to operate, so that’s sort of where
I love people get interested in engineering and making useful equipment that doesn’t take a
week to calibrate” (Scientist 1 2018). Furthermore, more complicated scientific measures might
influence the operational efficiency for the tour guides (e.g. too much equipment, samples to
be taken care of). Although the cost for scientific equipment used during citizen science projects
might not be high, the logistics of getting the samples and training to the tour guides requires a
lot of working hours of training and logistics. More specifics can be found below the points
Choice of Equipment and Resolving Data Logistics in section 3.3.7.
Focus on Data Quality
"We focus on data quality, that's number one for us... that's constantly something that we're
describing and elaborating on" (ETP 3 2018). Some ecotourism providers were particularly
interested in data quality and took decisions guided by the need for high data quality.
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Also, the non-profit organisations were emphasizing “that there has to be a clear line from the
data collecting to some sort of conservation outcome” (NPO 1 2018). For this it was needed to
focus on data quality during the operation in order to make the scientific studies as accurate as
possible. For both ends, data quality was needed to determine the right equipment, training and
a clear process outline from “how to collect the data” to “how to process the data”.
One scientist emphasized the importance of keeping the projects simple even though it may be
tempting to add on extra elements and activities that would further the research: “What I have
found is that the simpler the better, I would rather have less detail that is highly accurate vs
trying to get a lot of detail and having a lot of gaps in the data and a lot of variability in the
way it was collected and a lot of biases in the way it was collected” (Scientist 2 2018). The
scientist also felt that adding too many things could take away from the overall experience.
Planning Phase - Product Design
The following section presents the results of the product design as stated by the interviewees.
Within the planning phase of an ecotourism product incorporating citizen science, it was
important for the interviewees to include following states: Designing the components of the
tours, setting up training for the practitioners, choosing the equipment for the tours, resolve the
logistics around data processing, and create appropriate promotion around the product.
Product Components
The following section summarizes the responses from the interviewees about the components
of the citizen-science-ecotourism products. The two main components of the products that were
consistently suggested by the interviewees were hands-on activities and an educational or
informative component.
The interviewees varied in the delivery of the educational component, yet it was consistently
present. The delivery methods used were (1) pre-trip presentations by the staff, (2) video
presentations during transit, and (3) information blended throughout the experience.
The content of the educational components generally included the following topics:
•
•
•
•

What the participants can expect and instructions regarding methods
How the data collected will be used and information about the research project
Why this research is important and its potential impacts
Information about the local ecosystem and how the research can help the area
“We, as a group of people, as educators on the ship, recognize that if you are just giving
people a lecture, it is kind of pretty dull, its great for getting facts out, getting
information out, sharing information in a lecture is a fabulous tool, however it's just
one tool, and what we have always strived to do is to have multiple tools available to
help us educate our clients, one of the tools is for instance pretty simple, go out on deck
and do some bird watching and while you are bird watching you are educating the
guests about the birds you are seeing, well now with us taking on citizen science not
only are we educating about the birds we see, we are documenting that information to
provide it back to a university”(ETP 5 2018).
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“We do a pre-trip workshop with the guests that involves describing what we’re going
to do, how we’re going to do it, and why we do what we’re going to do, who were
partnered with, and a little bit about the local laws here and what they are, and how
they came about, and then that’s about a 30-45 minute experience” (ETP 4 2018).
While the educational component provided the consumers with the opportunity to learn about
the area and the research, the interviewees stressed the importance of the participants being able
to do hands-on activities related to the data collection. Examples hands-on activities described
included taking measurements of turtles, collecting water samples, and taking photos of whale
tails for identification. The interviewees felt that the consumers were more engaged and had an
overall more enjoyable and impactful experience when they were able to contribute directly to
the research project and to feel like their actions were influential and valuable. The interviewees
expressed that active learning was preferred over passive learning by the consumer. They
explained that it was important for the consumers to feel like they are an integral part to the
research.
“What we have taught them in that process, all we did was just go out on deck and whale
watch, is light years past what we would do if we just had a lecture, so the enhancement
to our guests’ understanding and the enhancement to our guests’ experience, they are
so excited . . . people under 18 years old, and guess what, people over 18 years old love
[citizen science] just as much; so it's a really great way to incorporate some old fashion
simple techniques called hands-on understanding, or hands-on learning, and the guests
love it” (ETP 5 2018).
“I think it’s [citizen science] the difference between a passive learning experience and
an active participative experience where you feel like you were an integral part of
something bigger than yourself and something that’s making the world a better place .
. . Citizen science is a way for people who really enjoy nature-based tourism to really
have an impact and to really get their hands dirty, so not just hike through the forest but
actually catalogue what they see as they go and know that that list that they’re leaving
behind is being put to good use and is going to be part of a growing scientific body of
scientific research and information and can help us to our jobs better to protect the
[project location] and in term have broader environmental impacts” (ETP 3 2018).
While citizen science can be used in different stages of a research project, the projects that were
examined all used citizen science for the data collection phase. The data collection phase
provided the best opportunity for the participants to participate in hands-on activities that
contribute directly to the research.
Training for Staff Members
All of the interview subjects emphasized the importance of proper training for the tour guides,
respectively the ones collecting the data, because they felt that it was in everyone's interest to
focus on the good quality of the data. In all of the projects that were examined, the scientists
were responsible for training the staff members on the procedures, methods, and information.
This training was primarily done in person, and several of the projects would provide updated
training at least once per year to refresh their skills and knowledge. In instances when it was
not feasible for the scientist to regularly provide training to the staff (e.g. due to geographical
and monetary demands), the scientist was able to provide the training through either preprepared videos or through video calls. One scientist was also able to train some staff members
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to a level where they were then able to train other staff. This was done out of necessity to adapt
to a high staff turnover rate.
Furthermore, whenever scientists were responsible for guiding travellers through the data
collection process, the interviewees suggested that the scientists should be properly trained in
hospitality and guiding. The reason stated was to enhance the consumer satisfaction as one
interview subject stated. One business even installed a full-time employee, whose “role has
been exclusively over the past year to map out what that interaction between the two
teams[…science and hospitality teams…], how do they come to agreements, how do they
negotiate their needs which are quite different” (ETP 3 2018). Another company hired an
employee to be fully responsible for the citizen science projects.
Choice of Equipment
Equipment that the interviewees used generally had a dual role aimed at the participants and
enhancing their experience while still practically and effectively contributing to the project.
This was done by making sure the research equipment being used was easy to operate and userfriendly. Some equipment that would normally be required for specific research methods were
re-engineered for the projects so that they were practical for the participants and still able to
generate the results/data. The products were designed specifically for the participants, so in the
pre-planning stages, equipment that was too large, too heavy, or had other barriers were
eliminated from the design to avoid potential dis-satisfaction.
Equipment that was used for the data collection included digital data collection platforms (e.g.
Zooniverse) and physical data sheets that were designed specifically for the products to be
manageable for the participants while being functional for the research. Other general
equipment used for the projects included cameras and camera traps, maps of the locations, GPS
trackers, and measuring devices.
Some projects had also established or were developing materials that could be used during the
excursions that would further enhance the experience. For example, one project was designing
both a catalogue and posters with the most commonly sighted whales on the excursions.
Another had strategically placed signage that promoted sustainable actions and behaviours.
Also, the equipment for monitoring or recording data (cameras, drones, binoculars, etc.) created
one-time costs. The equipment for collecting data was mainly provided by the scientific partners
which was most of the time financed by a grant the researchers were provided with.
Resolving Data Logistics
Some equipment used for data collection and recording was mentioned in the previous section.
However, interviewees expressed that other steps need to be taken to ensure good quality data
is collected and that the scientist is able to access the data for analysis. Some actions taken by
interviewees to accomplish these objectives are described below.
To ensure the validity and quality of the data, four of the projects stated that they utilized the
trained staff to oversee the data collection. The staff did so by writing the data down themselves,
telling the participants what to record, or by checking the data after it was recorded by the
participants. “With the tourists, they’re generally accompanied by the coordinator. But usually
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the coordinator of that project owns the data, so they’re responsible for making sure that it’s
clean and appropriately collected with the right methodology and so on” (ETP 3 2018).
Another aspect of data logistic was data analysis. ETP2 had a system in place that required an
image to be confirmed by 15 other independent participants before the data was reviewed by a
staff member to confirm the data. This was required due to the large volume of data and limited
staff available to process it. Although this project was overseen by an ecotourism provider who
has incorporated citizen science into some of its products, this particular project did not involve
ecotourism.
As one scientist stated, the logistics of keeping the sample quality at a high level can be become
quite challenging when the distance between the collection location and analyzing location is
large (e.g. the samples were collected in Antarctica and were analyzed in San Diego). “From a
scientific side, sampling, that’s a huge challenge. Some of these samples I would love I can only
use if they’re frozen and if they stay frozen until they get to me [in San Diego]” (Scientist 1
2018).
Promotion of the Products
The methods selected by the tour providers in order to promote their products were mainly
focusing on their presence in the booklets of bigger tourism providers such as cruise liners.
Furthermore, most of the ecotourism providers interviewed relied on their online presence and
their engagement via social media or their websites. “You can see on our website there’s some
cool videos of drone of the Amazon camera project” (ETP 2 2018).
However, in terms of how to market the products that involve citizen science, each of the
ecotourism providers had difficulties promoting them. Their perceived challenges revolved
around the wording and framing of the term “citizen science” as their consumers generally had
not heard of the concept and developed misconceptions at times. Some felt that rewording the
name of the tour without using “citizen science” or even using synonymous terms served them
well, yet there were still some issues at times of consumers not understanding what they had
signed up for who were upset by the experience as a result. Two providers integrated the
information into their normal marketing without making significant changes. Several providers
relied on in-person presentations or discussions with consumers to expose their products once
the consumers had already arrived at the destination. One of the providers preferred using short
videos on their website that specifically promoted their citizen science products and believed
that these were more effective than using text alone.
Implementation Phase
The implementation phase was described as the time when the product was implemented into
the running business operation. During the first days after implementation one interview
subjects did a constant feedback round with the visitors to ensure the consumer’s satisfaction:
“So, at the beginning […], we had this trial period, it was almost a couple of months in which
I asked every different night a different group of guests, to come with me […]. […] after the
activity we did an interview with them to understand what they thought about it” (ETP 2 2018).
This feedback round both with scientist and travellers were the foundation of iteration as one
ecotourism provider explained: “The average [the respondent to the interview] said it was a
success, and as it was a success we decided to build the product of the discover new species
project“ (ETP 2 2018).
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During the implementation there was also a feedback round with the involved scientists who
were not always located at the data collection point, which was challenging for them as Scientist
2 described: “I do a lot of one on one training with the guides, but then the guides go on and
work with the passengers, so I don't often get that feedback directly” (Scientist 2 2018).
After the implementation of the product, one ecotourism provider stated that they would like to
know more about the effects of the educational piece on the consumer, which is why they “…
participated in that project twice this year by giving a questionnaire at the beginning of the trip
and a questionnaire at the end of the trip…” (ETP 5 2018).
After the product was successfully implemented, Scientist 2 suggests that “…it would be
interesting to try to think about action items for those people who are inspired, who want to do
more, who want to give back…” (Scientist 2 2018). However, this has not been done so far, but
would be a way of “contributing to research efforts or ways that they can reduce their
environmental impact … “ (ETP 2 2018).

Quantitative Results
32 questionnaires were completed and were gathered remotely using the digital platform Survey
Monkey (see Appendix H) for questions and for the summary of results). Of the 32 that were
completed, 17 were answered by tourism providers, eight by other stakeholders involved at the
tourism value network, such as tour operators and travel agencies. Six were answered by experts
in the tourism field such as consultants and tourism professors.
The participants were asked if their current operations are aligned with the definition of
ecotourism stated by The International Ecotourism Society. 25 of them strongly agreed that
their operations are aligned with the ecotourism definition, 5 of them agreed and 2 of them
neither agreed nor disagreed. Question 6 asked if the participants would be interested in offering
an ecotourism product with includes dynamic activities that contribute to research and other
forms of data gathering. 23 participants responded they strongly agreed and 5 of them agreed.
3 of the respondents stated that they neither agreed or disagreed and only one participant
responded that he or she disagreed. None of the participants manifested that they strongly
disagreed.
The participants were asked if they believed that this type of practical activities created an added
value for ecotourism consumers. 24 of the respondents stated that they strongly agreed with it,
and seven reported that they agreed. Only one participant expressed that he disagreed with the
statement.
Participants were given a list of five choices and were asked to rank them according to their
significance. They had to assign a three if the choice was a major obstacle, a two if it was
significant, a one if it was minor obstacle or a cero if it was not an obstacle at all. From this
item, the most relevant finding was that the choice “Lack of information and knowledge on how
to structure these activities effectively” was elected by six-teen participants as a major obstacle,
by twelve respondents a significant one, and only one participant stated that it does not represent
a challenge at all.
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Discussion
This chapter discusses the results from chapter 3. It gives recommendations about how to
integrate citizen science into ecotourism products, the competitive advantage attached to it, and
finally the potential of this concept for strategic sustainable development.

Recommendations on how to incorporate citizen science effectively into
ecotourism products
This section will provide a proposal for how to design a citizen science project within the
ecotourism industry. In the questionnaire that we conducted, "lack of information and
knowledge on how to structure these activities effectively" was listed as the most significant
challenge affecting the potential implementation of these products. This section will provide an
overview about the process steps which should be followed in order to create a plan that
incorporates citizen science effectively.
The steps of the CLO Citizen Science Toolkit were compared with the results from the
interviews and discussed. The steps of the CLO Citizen Science Toolkit require some
adjustments in order to be relevant for ecotourism providers and for the success of the product.
For example, in traditional citizen science projects, the participants generally partake multiple
times and over a long period of time; however, with citizen science projects within ecotourism
products, the participants (i.e. the consumers) will generally only partake once and for a short
amount of time (e.g. 4 hours).
Based on the information collected in the interviews, many of the actions taken by the
ecotourism providers and scientists in the process of developing ecotourism products involving
citizen science were similar to the CLO citizen science framework. The concept of integrating
citizen science into ecotourism products is a relatively new concept with very little literature
available on these projects or their potential impacts. In fact, in the questionnaire that we
conducted, "lack of information and knowledge on how to structure these activities effectively"
was listed as the most significant challenge affecting the potential implementation of these
products. To further the potential of these products to contribute to strategic sustainable
development, we have also added an FSSD perspective within the existing CLO Citizen Science
Toolkit and make recommendations for how to do so. For ecotourism providers looking to
incorporate citizen science into their products and to contribute towards a more sustainable
society, we recommend following the CLO guidelines with the adaptations described below
and summarized in table 4.1.. We will also highlight some of the considerations we feel are
most relevant from all steps of the CLO Citizen Science Toolkit. Lastly, the use of the CLO
Toolkit as well as our recommendations should be an iterative process as opposed to
chronological.
Choosing a Question
The considerations in the “Choose a Question” step of the CLO Toolkit are applicable for the
ecotourism providers looking to integrate citizen science into their products.
This step revolves around the initial stages of a project and determining its suitability. We would
recommend introducing an initial three-question-phase – adapted from the process of one
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interviewee - to assess the fit of a citizen science project. This could help eliminate unsuitable
projects early in the development phase. The three questions are:
1) Do we address an environmental or social issue where there is a current data gap or
where data collection has been limited?
2) Is there a direct line between the data collection and conservation or other
sustainability-related outcomes?
3) Is a nature-based and engaging experience for the consumer possible?
Answering “yes” to the three questions can be a good indicator that a project has potential and
should move forward.
In addition to the considerations in this step of the CLO Toolkit, we strongly recommend
creating a shared vision in consideration of sustainability for the project. This process should
include key stakeholders, and we recommend making use of the first step of the ABCD process
included within the FSSD. The visions described by the interviewees differed slightly between
the ecotourism providers and the scientists, even when they worked with the same project; while
none of the interviewees reported any significant conflicts between the parties, creating a shared
vision could avoid potential misunderstandings or misalignments and disputes regarding the
direction of the project. We strongly recommend including certain themes in the shared vision
to best facilitate all parties and encourage successful outcomes for the business, for science, and
for the environmental and social systems (as described in the FSSD): positive experience and
educational value for the traveller, contribution to scientific research, tangible outcomes to local
communities, conservation, or other sustainability-related efforts, and increased scientific
literacy.
Deriving from the nested system’s perspective as seen in figure 1.1. as well as the proposed
procedure of the ABCD-process, we would recommend that ecotourism providers make a
stronger effort to involve the local community at this stage as this consideration was lacking
from the projects that we examined. Engaging the local community early enough is important
for social and environmental sustainability and for the overall success of ecotourism providers
who need the support from the local communities in order to operate. This can be done by
creating a channel of communication with the major local stakeholders and community leaders.
This channel could involve periodic meetings with the local communities. The initial purpose
would be to inquire about their perspective of the social and environmental threats that could
affect their quality of lives and about how citizen science in combination with travellers can
become a tool in the communities' development process. In addition, this step could include
discovering potential engagement or employment opportunities for the local communities.
Furthermore, the ecotourism provider could also integrate their market research about their
consumer to identify their needs and desires.
Forming a Team
The guidelines in the step “forming a team” are relevant for ecotourism providers aiming to
incorporate citizen science into their products. One consideration that we would like to highlight
is to bring the partners in early on in the process. This is especially important for the scientific
partners. This recommendation was also emphasized by some of the interviewees who felt that
this was crucial to the success of the product and the project. A sample of common stakeholders
based on the interviews can be found in section 3.3.3, and every project will have to take time
to establish who the relevant stakeholders are and to build relationships with them. Also, the
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input from internal stakeholders, such as staff members, should not be neglected since they play
an essential role in setting up a successful product.
There are many ways of involving stakeholders according to the literature, but we urge the
ecotourism provider to make use of participatory processes. The reason for this is that
participatory processes can help create a shared understanding about the vision and purpose
behind the product. Also, the collaboration during a participatory process with local
communities might also help enable innovation by incorporating diverse perspectives.
Based on the interviews, a platform facilitating the identification and contact with potential
interested partners (either scientists or ecotourism providers) does not currently exist, and the
existing projects relied on their existing networks and word of mouth to find each other. An
online platform that allows interested parties to find one another may accelerate the
development of future projects.
Refining protocols
The considerations in the CLO toolkit for this stage are generally applicable for ecotourism
providers trying to integrate citizen science into their products; however, there are several
aspects that we would like to emphasis in this stage that are crucial for ecotourism providers to
take into account and improve the overall product. We would also suggest creating strategic
guidelines which can serve during the process as guidance for decision-making.
Strategic Guidelines
By utilising an SSD approach, we would encourage the ecotourism providers to make use of
the strategic level of the 5LF (see section 1.8.) and utilise this to create the right strategic
guidelines for their product. As stated in section 3.3.6, the ecotourism providers mentioned
three strategic guidelines for decision-making during the product design and for iterating the
product: consumer first, focus on data quality, and return on investment. These should be
considered for an optimal outcome. However, we would also propose to add another strategic
guideline asking the question, whether the chosen actions lead to a sustainable outcome and to
the shared vision. This guideline can also be referred to as backcasting from success as
suggested by the FSSD (Broman and Robèrt 2017).
Engagement through Hands-On Activities
In general, citizen science can be incorporated in different stages of research such as research
design, data collection, data entry, and data analysis. For citizen science projects within
ecotourism products, the most common stage used by the interviewees and the stage we
recommend using is data collection. This phase provides the best opportunity for participants
to engage in hands-on activities that contribute directly to the research as well as being in direct
contact with nature. The ecotourism providers stressed the importance of the participants being
able to do hands-on activities related to the data collection for the enjoyment and satisfaction
of the participants. Hands-on activities can help create deep connection between the travellers
and the biosphere. As the travellers interact with and understand communities and nature in a
different way, their perceptions of nature change and magnify the value and importance of the
environment. People who engage with the world treasure it. Consumers had an overall more
enjoyable and impactful experience when they were able to contribute directly to the research
project and to felt that their actions were influential and valuable. It is important for the
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consumers to feel like they are an integral part to the research and they weren’t simply
spectators watching the staff collect data. The participants’ satisfaction is vital for the
ecotourism providers who rely on the income from these participants.
Simplified Methods
An overall theme that emerged both from the literature and the interviews was to keep the
projects simple, especially in regards to the methods and the equipment. As it is discussed in
the section regarding “training participants”, the citizen science projects incorporated into
ecotourism products should be designed in a way that requires minimal training for the
participants. Utilizing methods that require minimal equipment is one way to simplify the
process. If equipment is necessary, we recommend using either simple equipment that
participants may already know how to use or can learn to use on the spot or redesigning
traditional scientific equipment to make it more user-friendly. Many of the citizen science
projects we examined within ecotourism were in remote areas, and the scientists generally were
not geographically accessible. That meant that the ecotourism provider and their staff were
responsible for maintaining any equipment required for the research. If the equipment were to
breakdown, it could be challenging to repair it unless significant time and effort went into
training the ecotourism staff. This generally was not feasible and could provide a barrier to
encouraging future ecotourism providers from taking on citizen science projects within their
products. Therefore, designing projects that require minimal and simplified equipment are
crucial to the success of the project.
Incorporating Educational Components
While the CLO Toolkit only briefly mentions educational components as an option if the
research has educational objectives, we recommend that each project involving citizen science
within ecotourism incorporate some form of educational aspects and objectives. These
education components were used by all of the projects we examined. Besides providing
information related to the methods used during the tour, they provided insight into how the data
and research will be used, why it is important, and its potential impacts. Educational
components provide the participants with a unique opportunity to better understand the
community and the environment they are visiting. The majority of the participants in the
projects we examined were travellers from outside of the area where the projects were taking
place. Therefore, the educational components can inform the consumers about the challenges
faced in the area and how they as consumers can make an impact both during their travels and
when they return to their place of origin. The educational components should use a systems
perspective of both the local and global systems to maximize their impact.
Recruiting Participants
A major difference between general citizen science participants and the participants from the
ecotourism projects is that the latter are consumers. Furthermore, the consumers are, more often
than not, tourists from outside of the local community. This difference requires building on the
CLO approach to develop an effective communication strategy to acquire travellers.
The current communication strategies in use showed that there is hesitance towards promoting
the term citizen science in the communication to the consumer via websites, social media, and
other below-the-line marketing tools like brochures due to the ambiguity and potential
misinterpretations of the term. In order to acquire more travellers to participate in their tours,
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the ecotourism providers need to communicate effectively to their audience. One substantial
need is as stated in “Choosing a Question” is to have a thorough analysis of the consumer to
tailor the communication strategy around it.
Several interviewees confirmed what was discussed in the literature regarding an increased
number of tourists looking for ways to give back to the areas where they are travelling. Tourism
providers therefore could leverage this aspect in their communication strategy. Nevertheless,
there is still uncertainty in the sector regarding the best methods for promoting citizen science
and what vocabulary to use in order to attract consumers. Ecotourism providers must find a way
to make these products equally or more appealing than their ecotourism products that don’t
incorporate citizen science. This requires further investigation and prototyping to determine a
best practice for promoting ecotourism products integrated with citizen science.
Training Participants
The considerations of this step of the process will look different and are more complex for
ecotourism providers incorporating citizen science into their products. Since the participants
are generally only involved once for a short amount of time, projects should be designed with
methods and equipment that require the least amount of training and that can be done by
participants of all ages. This must be taken into consideration during the protocol refinement
phase. Interviewees emphasized the importance of keeping the instructions and training
required of consumers to a minimum so that it does not take away from the experience. They
recommended short instructional presentations or videos, often while en route to the activities
or to use methods that only required the tour guide to give the directions as needed. However,
there are further steps that can be taken regarding training to provide a valuable experience to
the consumers while still contributing to the research. The major adjustment would be to focus
primarily on training the guides who will be delivering the ecotours involving citizen science.
The guides should be provided with thorough training on all of the methods and equipment as
well as the background and rationale for the research and the methods. Creating a level of
expertise in the guides allows them to be comfortable and competent enough to ensure that
proper protocols are being used, that they can give effective instructions to the consumers, and
that they can answer questions or concerns the consumers may have.
While in-person training seems to be the preferred delivery method, adaptations may be
required since the scientists involved with the project may not be located in the same area as
where the project takes place, such as with several of the projects we examined. Some
recommended methods by the interviewees included video calls, pre-recorded videos, and
training some staff members to a high enough level to then be able to train other staff members.
Lastly, we recommend doing what was common for the ecotourism providers we interviewed
and provide training at least once per year for the staff to update their skills and knowledge.
It is highly relevant that the ecotourism providers have employees who are prepared and
developed not only in ecotourism and hospitality, but who also deeply understand and prioritize
the importance of scientific approaches and methods. In order to empower the employees, it is
important to consider asking for their advice in the design of the product, which tools to use,
and their insights on good practices to implement the activities. Subsequently, the staff will
approve of the initiative and will constantly be looking for ways to enhance and improve the
product and experience. It is very important that the employees continue their training and
prioritize both elements of the product, the tourism experience, and the data responsibility.
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Accepting Data
The data collected by citizen scientists has been highly scrutinized in the past; however, thanks
to frameworks such as the CLO Toolkit that provide guidance on how to properly design citizen
science projects, scientific literature is increasingly recognizing the validity of the data. The
concerns regarding the data often centres around the fact that the participants are not trained
scientists. If precautions are not taken, citizen science within ecotourism products run the risk
of generating data that cannot be used by the scientists, especially considering the fact that most
participants will only receive minimal training. The existing projects that we interviewed had
come up with a few ways to address this issue that we recommend other ecotourism providers
wishing to incorporate citizen science utilize. The main adaptation is to utilize the trained staff
and have them oversee the data collection and take responsibility for the data. This can be
accomplished by having the staff record the data themselves, dictating to the participants what
to record, and by reviewing the data after it was recorded by the participants. Other
recommendations included working directly with the scientific partners from the outset to cocreate the project design. For this phase, the design team should also take into account how the
data will be transferred to the scientific partners as this can prove challenging in remote
locations.
In regards to the data collection methods, the considerations in the CLO Toolkit cover the
majority of the recommendations that came out of the interviews. One additional consideration
that we suggest would be to have multiple options for collection methods, particularly if the
primary method relies on technology such as tablets, cellular devices, or laptops. For example,
having printed copy of the data collection sheets on hand in case the technology does not work
during a tour could be an easy way to ensure a positive experience for the participants. Since
many of the tours were in remote areas or in marine settings, returning to the departure point
for equipment in the middle of a tour would not be possible and could leave the participants
with a negative experience.
Analyzing Data
This step will be less relevant to ecotourism providers, especially if the citizen science activities
incorporated into their products will focus on the data collection phase of the projects. The
actions within this phase will likely be the responsibility of the scientific partners involved with
the project. Nevertheless, the development of this step will have to be considered in the overall
project design during the protocol refinement phase, and ecotourism providers should have a
general comprehension of this step to ensure they have a holistic understanding of the process
and can relay that knowledge to the consumers.
Disseminating Results and Measuring Effects
The guidelines for these steps featured in the CLO Toolkit are acceptable and recommendable
for ecotourism providers to use. However, these two steps were rarely taken into consideration
by the projects we examined.
While a few projects had taken some initiative or incorporated plans to disseminate results in
their design, several projects had not considered this phase in their project design even if they
saw the value of doing so. This step is crucial to ensuring the research arising from these
products leads to some sort of sustainable action or initiative and requires considerable planning
in the early stages of the project design. Some of this can be accomplished through the
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recommendations given in the section 4.1.1.. We further recommend working closely with the
scientific partners to develop tools that facilitate follow-up with participants as well as
disseminating results to them. This could be in the form of email newsletter, digital applications,
websites, and catalogs and posters highlighting previous data. Post-trip surveys should also be
included in the project design to better understand the consumers’ experience. These tools may
also be useful for measuring some of the projects’ effects.
In terms of measuring the effects of the projects, there was little to no consideration in the
design processes we examined. In fact, few interviewees could articulate what the long-term
objectives of their projects were. As we will discuss in the following sections, having a clear
vision for the project is essential to acting strategically.

Table 0.1. Summary of the Recommended Adaptations to the CLO Toolkit
CLO Steps
Choosing a
Question

Recommended Adaptations and Highlights
• Incorporate a principled strategic sustainable development lens
into the objectives/product vision
• Engage with local community to determine what is needed in the
system

Forming a Team

• Bring in partners early on, particularly scientific partners
• Engage, get input, and build relationships with other stakeholders

Refining Protocols

• Emphasis on incorporating hands-on activities; best done by using
citizen science for the data collection phase of a project
• Simplify methods and equipment used
• Include an educational component that uses a systems approach
• Analysis of needs and desires of the consumer; communication
strategy

Recruiting
Participants

• Leverage on the opportunity to give back to the area
• Adapt lingo regarding citizen science

Training
Participants

• Focus primarily on training ecotourism staff
• Design projects that require minimal training of participants
• Take advantage of transport time to provide instruction

Accepting Data

• Utilize the trained staff to oversee and be responsible for the data
• Have backup methods for collected data

Analyzing Data

• Ecotourism providers should have a good understanding of what
happens at this step even if they don't directly partake

Disseminating
Results and
Measuring Effects

• Incorporate both aspects into the project design
• Make use of tools such as post-trip surveys, websites, email blasts,
digital applications, and data catalogue and posters.
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Key Findings for Creating Competitive Advantage
This section presents the discussion about the key findings for creating competitive advantage
for ecotourism providers. It is split up in the rise of ecotourism, innovation, communication and
added value, social capital and engagement, and healthy destination and lower costs.
The Rise of Ecotourism
Considering the rise of ecotourism and nature-based tourism sector explained in our
introduction, specifically in section 1.3, organizations who are committed to supporting the
natural capital and who design products that incorporate an additional purpose into the tourism
experience will likely reap many business benefits. Taking this into consideration, ecotourism
providers who collect data aiming to create long-lasting positive impact and have a direct
influence in conservation will pull the attention of this emerging niche of ecotourism travellers
who are looking for ways of giving back while they travel. Citizen Science presents an
opportunity for ecotourism providers to step beyond the regular and contested concept of
ecotourism, providing a more authentic image, and enhanced reputation to this rising sector of
tourism. Furthermore, as we found in both the literature review and in our interviews,
ecotourism travellers are recognized for having a high level of education and therefore are
looking for ways of absorbing knowledge (Wearing and Neil 1999). Therefore, ecotourism
providers could capitalize on this desire by offering products that incorporate learning
opportunities such as citizen science.
Innovation, Communication and Added Value
Ecotourism is becoming a saturated market where many providers present an equal value
proposition to their segments. This was verified in our questionnaire, where almost 97% of the
respondents agreed or strongly agreed that current ecotourism products are in need of
innovation. This is possibly the reason why 81% of the participants stated that they invest
different kinds of capital to find more novel practices that deliver different experiences for their
clients. One benefit of citizen science is that it creates an opportunity for innovation where the
tourism organizations can prototype new ways of interacting with nature by learning about the
ecosystems with a hands-on and novel approach. This could result in more possibilities for new
products to emerge, delivering unique dynamic experiences that result in original ways of
deeper connection with their clients. With a proper communication strategy, this scenario
presents itself as an optimum opportunity for the ecotourism provider to be positioned and
distinguished in a very competitive market.
As we found in our interviews, even though the ecotourism segment is growing, the
combination of citizen science into ecotourism products is still highly novel. Many providers
and travellers might not comprehend the significance of the concept depending on how it is
presented. This was also supported in our questionnaire, where only 7 of the 32 respondents
strongly agreed to the statement that they knew and were aware of the concept of citizen science.
Considering this, many ecotourists and regular travellers might not be initially interested in
promoting the idea of “working” to collect data while on vacation. This presents a challenge
for tourism providers when they introduce and communicate the activities to the travellers as
explained in section 3.3.7.. The incorporation of citizen science into ecotourism products is still
new to many ecotourism providers. Although, when the concept was described in the
questionnaire, almost 97% felt that these kinds of activities create an added value experience
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for ecotourism consumers. Having found that main issues towards the integration of citizen
science into ecotourism products are based on the lack of understanding of what is citizen
science and how to design the products effectively, we expect that the recommended
adaptations to the CLO Toolkit in combination with communication strategies can help in
strategically overcome these challenges.
Social Capital and Engagement
As described in section 3.3.3. the success of tourism in many regions is dependent upon the
support of local communities and other stakeholders. The integration of citizen science and
ecotourism products – in conjunction with a communication strategy aimed at stakeholders such
as employees, surrounding communities, and local institutions - can strengthen the social
capital within the value network of the ecotourism provider. By understanding the higher
purpose of the organization and the importance of scientific research in sustaining the health of
the surrounding ecosystems, employees and local residents may create a common meaning.
When employees internalize this higher purpose, ecotourism providers can diminish
recruitment costs; ecotourism providers are better able to retain talented employees who
understand the long-term positive benefits of research that translates into conservation actions
or policies. Another result of this shared meaning is an increase in employee productivity. The
communication of this higher purpose should describe the services provided by the organization
to society at large, resulting in a positive image that can engage employees and local
communities in more meaningful ways.
Healthy Destination and Lower Costs
Citizen science multiplies the amount of resources available for monitoring and analyzing data
for many conservation initiatives. Conservation areas that are effectively managed, in
combination with the presence of flagship species, provide intriguing information for potential
visitors. This can be used in a communication strategy to attract more travellers to a specific
region. In the long term, the application of efficient development policies could create an
economic spillover into the production value chain creating benefits for other businesses such
as transportation services, guides, and other non-tourism related businesses. In remote
ecotourism destinations, the development of small and strong businesses can help lower
operational costs to an ecotourism provider, since transporting the goods and services required
to operate from distant places can be cost-intensive. These strategies will enable a specific
region to be more prepared to compete with other tourism destinations in a increasingly
globalized industry.
In order to achieve this competitive advantage, providers must emphasize an effective design
of the product to maintain a stable cost structure while providing interactive opportunities for
travellers to give back to nature. The recommendations described in section 4.1 with special
attention in a multi-stakeholder communication strategy are crucial to produce an advantage
among its competitors. In our research, we also found the cost of integrating citizen science into
an ecotourism product is relatively low in comparison to the benefits associated with the
projects, especially the influential role they can play in strategic sustainable development. These
two main aspects with the potential of creating competitive advantage are directly benefiting
the business.
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Possible implications for Strategic Sustainable Development
This discussion focuses on the implications of the addition of citizen science to an existing
ecotourism product have in terms of sustainability. Each of the tourism products discussed in
our results have negative environmental and social impacts unrelated to the addition of citizen
science. However, these ecotourism products would exist with or without citizen science and
therefore our aim is only to understand how to the merge of citizen science and ecotourism can
support strategic sustainable development. This chapter focuses on our sustainability results
section; however, it also comments on the implications for sustainability of all of our findings.
Creating a Vision using a Systems Perspective
Overall, we found that projects integrating citizen science into ecotourism products showed a
lot of potential to contribute to strategic sustainable development. However, sustainability
objectives must be incorporated at the onset of the project to ensure that these outcomes are
realized. While researching projects online, we found that several projects that we examined
had clear sustainability related goals/initiatives, including policy development. Some of the
projects had already begun using the data from the projects to make changes or implement new
policies in their regions. However, the majority of the ecotourism providers that we interviewed
struggled to explain exactly how the data they were collecting could be used for conservation
initiatives and policy reform. We believe that it is crucial for all of the major stakeholders,
especially those implementing the projects, to have a thorough understanding of the project, its
vision and its goals. Having a shared mental model of the project can help avoid confusion and
conflict in the future. The ecotourism providers should have a strong understanding of the
potential impacts of the projects so that this information can be passed along to the participants
to enhance their understanding of the experience.
In addition, the respondents struggled to outline how the projects could positively influence the
global social and environmental systems, even when, in our opinion, there was a strong
potential for positive impacts. These products are part of a larger social and ecological system,
and we recommend that ecotourism providers adopt a systems perspective of the impacts their
products are creating. The vision for their products should incorporate the systems perspective
demonstrated by figure 1.1. The product is nested within the ecotourism industry, which
depends on the environment for its success. This systems perspective will help ensure that the
projects they invest in can contribute to a sustainable society.
The Importance of a Principled and Operational Definition of Sustainability
The incorporation of citizen science into ecotourism operations is in line with the core purpose
of ecotourism which is to provide responsible travel options as well as an educational
experience. However, the ecotourism providers we interviewed did not have an operational
definition of sustainability that would allow them to ensure that the citizen science projects they
support are actually moving society towards a sustainable future. An operational and principled
definition of sustainability (such as the definition provided by the FSSD) would not only help
them create a vision for their citizen science projects, it would also provide them with a
mechanism to assess the sustainability of their operations. Although this research did not
attempt to assess the sustainability of the ecotourism providers' business operations, it is
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important for them to consider this to ensure that their business activities do not become
obsolete by hitting the walls of the funnel as mentioned in section 1.8 of our Introduction.
Additionally, the majority of citizen science projects have outcomes related to environmental
sustainability, but we would also encourage ecotourism providers to explore how these projects
can have implications for social sustainability through the data collection or through other
means. Projects with environmental sustainability outcomes will advance the understanding of
the fragility of the local biodiversity; however, there is a possibility to expand these implications
beyond the environmental benefits. Although only one of the providers we interviewed had
explored the possibility of addressing social sustainability challenges using a citizen science we
believe that these projects could play an important role in addressing social sustainability.
Implications for Local Communities
As stated in the results, our interview subjects have observed that the support of the local
communities is very important for the success of the tourism products. The literature also
supports this conclusion; Luštický and Musil (2016) found that the local community has the
ability to influence the sustainability and success of the majority of surrounding tourism
developments. In isolated ecotourism destinations, the livelihood of the community and the
health of their economy depends on the balance of the ecosystem and the health of its natural
capital. This emphasis on the role of local communities found in our research has two
implications. The first is that we would therefore suggest including the local communities in
the development phase of the citizen science project to ensure that it takes into account local
challenges with sustainability-related issues. The second is that these citizen science projects
should be in some way accessible for the local community. The challenge here is that
ecotourism products are either unaffordable or inaccessible for local communities or they are
unattractive because tourism activities are often perceived negatively by local residents. Our
recommendation to overcome this would be to integrate the participation of locals for free or
for a reduced rate on a regular basis. The support from the local communities could result in a
better relationship with local governments which may garner support for these and other
tourism products. This has important implications for social sustainability in the destination
because it provides local citizens with increased knowledge about their community and the
surrounding ecosystem. It also gives these local residents the opportunity to influence policy
that will impact the long-term health of the ecosystem in the region they depend on.
Education as a Tool for SSD
As mentioned in our guidelines for ecotourism providers, education is an important component
of the products discussed in this research. In our research, we have found that citizen science
may increase scientific literacy. This is crucial for the sustainability agenda because there is
currently a lack of trust in the scientific process from the general public. This is potentially
because average citizens are rarely exposed to the academic research process. The merge of
citizen science and ecotourism provides exposure to science that the travellers may not seek out
or have access to in their home community. The ecotourism providers we interviewed reported
an increased consumer appreciation for a vacation experience that also involved education; this
is a good indication that the inclusion of citizen science will enhance the general public’s
perception and understanding of science. This has implications for sustainability because it
develops the critical thinking skills necessary to understand the complexity of the sustainability
challenge we are facing today and to challenge the status quo.
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Acceptance of Citizen Science
Throughout our literature review and our interviews, we have found that the increase in citizen
science will likely have positive impacts for the sustainability agenda. Scientific research that
plays a role in the transition towards a sustainable society can benefit from the access to a wide
variety of remote environments and a faster and more efficient data collection process.
Although citizen science has been used in a variety of settings, our interview subjects have
experienced that there are still many researchers who regard it as an ineffective method of
gathering data. The access that ecotourism provides to scientists for low cost, easily accessible,
and high quality data will likely increase the appeal of citizen science across many academic
fields, especially if they consider the proposed strategic guideline of data quality (see section
4.1.3.). One of the ecotourism providers we interviewed presented their work with citizen
science at an academic conference and her experience was that none of the scientists in the
room had even considered that it was possible but were more eager to explore the option
following the presentation. It is also likely that the more travellers who have a positive
experience with citizen science, the more likely they are to promote it after the end of their
vacation. These opportunities of disseminating information demonstrate that ecotourism can
help increase the uptake of citizen science in the field and therefore support long term
sustainability outcomes.
Potential for Conservation, Restoration and Regeneration
Each of the citizen science projects discussed in this research were initiated due to in interest in
environmental conservation. If applied correctly, these projects can go beyond conservation
and contribute to the restoration and regeneration of the environment. Instead of only
mitigating the impacts of the tourism industry, the merge of citizen science and ecotourism has
the potential to provide information that can help reverse historical trends of environmental
degradation. This is possible because the integration of citizen science into ecotourism brings
together a wide variety of stakeholders who would not normally interact with each other. This
diversity of perspective and collective motivation to promote ecosystem regeneration are
necessary in order to combat the industries who threaten environmental sustainability
objectives.
Awareness of the Travellers
In our literature review we found that applied separately, ecotourism and citizen science both
have the possibility to result in pro-environmental behavioural change of the travellers even
after they return home. Although there is very little empirical evidence of this, our exploratory
interviews confirmed that travellers are returning home with a renewed appreciation for
environmental conservation. In addition, each of the products reviewed in this research contain
high quality interpretive experiences, direct contact with flora and fauna, and the opportunity
to engage in environmentally related behaviours during the tour - the combination of which
results in pro-environmental behaviour change (Ardoin et al. 2017). This may indicate that if
applied correctly, these products have the potential to influence the global transition towards
sustainability through the individuals who experience them. Citizen science projects often rely
on volunteers from the local area on an ongoing basis. In contrast, ecotourism providers are in
a unique position to promote sustainability as they interact with a diverse group of individuals
from around the world. Combining their products with citizen science projects could extend the
reach of the benefits of the projects to wider audiences. In an ordinary setting, there may not be
an opportunity to explore the relationship these individuals have with the environment and this
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conversation may even conflict with their existing belief system. These products should
therefore help target individuals who are not already sustainability-conscious.
Policy Development
Although our literature review revealed that there are likely multiple benefits from an
immersive natural experience, we want to go beyond this and ensure that the citizen science
projects that are being carried out by paying travellers actually have implications for the global
transition towards sustainability. It is easy to have travellers collect data that does not offer any
tangible outcomes in terms of the sustainability agenda, but these projects will not contribute
to the health of our ecological and social systems. Data collected by travellers can provide
crucial evidence needed to make strategic decisions about the local environment, protected
areas, and the management of fragile natural attractions. The more data and accurate
information collected about a destination, the more policies for its conservation or restoration
can be better implemented.

Validity and Limitations of the Research
This section explores the validity and limitations connected to the study design, research
process, time frame and accessibility of data. Maxwell (2013, 122) points out that validity is
“the correctness or credibility of a description, conclusion, explanation, interpretation, or other
sort of account”. As Price and Murnan (2004) described, limitations have an influence on the
generalizability and applicability in practice and need to be acknowledged.
The validity of this research stems, among others, from the chosen mixed method research
design. By triangulating quantitative and qualitative methods, we were able to offset the
weaknesses (e.g. the researcher bias) of the predominantly qualitative research design.
Researcher bias refers to the subjectivity of the researcher (Maxwell 2013), and the mixed
method helped to enhance the objectivity of our results by adding a quantitative strand to
validate the findings from the interviews.
Since we were aware of potential biases, we mainly used triangulation to validate our findings.
For instance, we assigned two persons for conducting each interview, and the other two
transcribed and coded the interview. Having two individuals in the room for conducting
interviews, whereby one person acted as a control person, ensured that all relevant questions
were asked in the most objective way possible. The fact that the two others were responsible
for transcribing and coding the interviews ensured that all team members had a similar level of
knowledge, which was necessary to validate, expand, or clarify the findings from the interview.
Other tools to enhance the validity of our study involved making use of scientific methods for
acquiring more knowledge like Snowballing during the literature review. Preparing the research
by using a system’s perspective enabled us to examine all relevant aspects connected to the
topic of ecotourism and citizen science.
We alternated the individuals conducting the interviews, transcribing, and coding. In order to
avoid the topic of reactivity, which Maxwell (2013, 124) refers to as “the influence of the
researcher on the setting or individual studied”, we prepared standardised questions for the
semi-structured interviews to assure the least possible differences between interviewers’
question.
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In regards to limitations, the limited amount of literature about ecotourism and citizen science
combined made it difficult to validate findings and make definitive conclusions. Because of the
relative newness of these products, the possibility for qualitative research incorporating a large
sample size of interview partner was limited. Identifying ecotourism providers already offering
these products was also difficult as the terms used in their marketing varied from one provider
to the next. The study ended up with five exploratory interviews with ecotourism providers who
represent a minor part of the ecotourism market. This influences the generalizability of the study
to the whole ecotourism market. Another limitation in regards to the exploratory interviews
were that the interviewees only had limited time available for the interviews.
The exploratory interviews were conducted with a variety of providers in multiple locations
throughout the globe. This is a definite strength of this study since the presented results and
discussions are as general as possible since it involved findings from the different locations,
tour set-ups, tour operations such as marine or land-based tours.
However, it needs to be noted that this study might be affected by many factors linked to the
differences in destination, consumer, equipment, and the perception of ecotourism providers
about the right process. Overall, this influences the comparability of data, the discussion and
the conclusions about a process. Ideally, the study would show the same variety of investigated
tourism products with more ecotourism providers doing the same kind of tours in the same
region. This would have helped identify patterns within, for example, land-based operations
and would have also allowed for more nuances in the process for specific types of tourism
providers.
According to Saunders, Lewis, and Thornhill (2009), the general weaknesses of using the
quantitative method of a questionnaire are only having one chance to collect data, problems in
identifying respondents, and no possibility to return to respondents to gather additional
information. For this research, it was only possible to collect data from one market (Costa Rica)
since it was the one that the researchers had access to. This mono focus made the study limited
in terms of proving the competitive advantage for ecotourism provider worldwide.
The limited amount of time for the research influenced the number of interviews we were able
to conduct. Because of time constraints, a more thorough analysis of the ecotourism products
and their contribution to sustainability was not possible. This would have helped to understand
the differences of the products better and would have supported the development of more
detailed recommendations for the process and the optimization of the contribution towards
sustainability. The limited time prevented us from creating a prototype to test the best-practice
process on a new tourism product and check for the effectiveness. This would have added
validity to the recommendations given in the previous sections.
Overall, the study design was credible because of the mixed method research design and
triangulation used during the process, but it also showed limitations in regards to the sample
size, the geographical dispersity for the exploratory interviews, the geographical focus for the
questionnaire, and the limited time frame for the study.

Future research
It is important to consider that although our research indicates that these products may
encourage ecological and social sustainability progress through the travellers who experience
them as well as the communities they visit, we were not able to interview either of these groups.
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In order to further the understanding of whether the incorporation of citizen science into
ecotourism will benefit the sustainability awareness of the travellers who experience it, the field
of behavioural science should measure the activities and opinions of travellers before and after
they participate in an ecotourism product that incorporates citizen science. The perception of
these individuals is crucial in order to understand how these products move society towards
sustainability. This research is challenging because it involves assessing the baseline
environmental awareness of an individual before they visit a destination. However, it would
provide invaluable insights about how to foster these transformational experiences in
ecotourism products. In addition to evaluating the impact on the travellers, future research
should also explore how these citizen science projects are perceived by local residents. Tourists
generally have a bad reputation in the destination community and it would be interesting to
understand if the notion that these travellers are paying to contribute to the health of the local
environment would impact the perception local residents have of ecotourism activities
The audience for our research and the stakeholders that our guidelines will benefit the most are
ecotourism providers. However, it would also be interesting to evaluate how tour operators,
instead of tour providers are reacting to the increase in popularity of citizen science projects
within ecotourism. In some nature-based tourism industries, the tour operator plays a major role
in the options that are available to the consumers. Lozano, Arbulu and Rey-Maquiera (2016)
found that tourism operators are often more capable of coordinating the management of natural
resources in comparison to smaller tour providers. This finding was supported in some
interviews because the presence of an organization that dealt with a larger network of small
suppliers was able to coordinate the implementation of large scale citizen science projects
across multiple tourism providers
It would also have increased the validity of our results if we had the opportunity to test the
adaptations we proposed to the CLO toolkit in the field. It would be valuable to distribute the
version we proposed in our discussion to the ecotourism providers we interviewed. This would
enable us to verify whether there are any aspects to the toolkit that are missing from our
recommendations. Future research could also provide these instructions to a tourism operator
who has yet to integrate citizen science into their ecotourism product and clarify what needs to
be added for a practitioner who is not familiar with the concept of citizen science.
Future research could also develop the understanding of the benefits of integrating citizen
science into ecotourism products by investigating whether it is the education of travellers, the
outcomes of the citizen science projects, or the focus on sustainability initiatives in destination
communities that has a larger impact on societies transition towards sustainability.
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Conclusion
Tourism continues to be one of the strongest global economic growth drivers, but it has also
been critiqued for being a major cause of negative environmental impacts, loss of cultural
identity, and the perpetuation of economic inequality. The number of annual international
tourists is expected to grow to 1.8 billion by 2030, the tourism industry is in a unique position
to either positively influence sustainability issues faced in society or risk having greater
negative impacts. The effects of climate change will have the biggest impact on the tourism
providers who depend on the natural environment for their success. One such susceptible type
is nature-based tourism (NBT) expected to represent 25% of the global tourism industry by
2020. Its growth can be attributed to ecotourism which is a type of NBT that prioritizes
environmental conservation and the well-being of the local community.
Due to the expected growth in tourism industry and the impacts attached to it, it is important
for society that there are clear guidelines in place to mitigate the unsustainable practices and
promote conservation and restoration efforts. If implemented true to its definition, ecotourism
has the potential to have positive effects on the environmental and social well-being of the areas
where it is applied. Ecotourism providers were established as a crucial leverage point for
strategic sustainable development in the tourism sector because they are responsible for
designing their products and have the potential to greatly influence tourists through strong
interactions with consumers. Furthermore, if tourism providers continue to neglect the impacts
they have on society and on the environment and do not push for conservation and regenerative
measures, they run the risk of hitting the funnel walls as described within the FSSD.
Our research indicated that ecotourism and citizen science applied separately had potential to
positively impact the transition towards a sustainable society; however, there was a gap in
literature about how the combination of these concepts could enhance one another and their
contributions to sustainability. One of the biggest barriers that we found in order to integrate
citizen science into ecotourism products, is that the ecotourism providers do not know how to
effectively design and implement this kind of product or the business benefits that it can deliver
to the organization. After analyzing several citizen science guidelines, the group chose to use
the Cornell Laboratory for Ornithology Citizen Science Toolkit as a base in order to make a
series of recommendations to adapt it and facilitate the integration of citizen science to the
ecotourism providers. This toolkit was chosen because it represented the most exhaustive and
well-researched framework for the implementation of citizen science projects. The integration
of citizen science within ecotourism presents an innovative opportunity to transform the
ecotourism industry towards a more transparent, authentic and sustainable sector. We therefore
created a series of recommendations for ecotourism companies to apply in their products in
order to support this transition.
The collection of data can be used to create an understanding of sustainability impacts which
can then drive more effective sustainability-focused policies. The integration has also been
shown to support an increase of environmental awareness and scientific literacy of travellers
which could have important implications for changing behaviours and attitudes regarding
sustainability. The ecotourism products integrating citizen science have the potential to meet
all three key elements that result in pro-environmental behavioural change: high equality
interpretive experiences, direct contact with wildlife and the opportunity to engage in
environmentally related behaviour on site. However, further research needs to be done in order
to verify if and how behavior change is stimulated by these products and if this can be sustained
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over time. Although the transition towards sustainability is the focus of this research, we have
also found that the integration of citizen science into ecotourism products has an additional
value for the success of ecotourism providers. Since the integration delivers a more profound
and unique experience for travellers and vast possibilities for the differentiation of the
organizations in a highly competitive market.
The integration of citizen science in ecotourism has the potential to influence the global
transition towards a sustainable tourism sector. These products impact the relationship with
nature of the consumers who pay for them, the ecotourism providers, and the local communities
where these projects occur. The tourism industry has access to a number of individuals who
may not normally be exposed to the scientific process. Citizen science will encourage research
in regions that may not otherwise have the ability to influence the shift towards sustainability
and provide a platform for local communities to affect policies in their area. Furthermore, these
products could provide a platform for reaching people across diverse backgrounds and help
them understand the importance of a healthy environment without directly using highly
polarized and politicised topics such as climate change. They could transcend political, socioeconomical, cultural, religious, and other divides and promote sustainability in a novel way. If
ecotourism and citizen science products are designed and implemented correctly, carefully
planned and respecting their different stages, they have the potential to have positive effects on
the environmental and social well-being of the areas where it is applied. Furthermore, it is
highly probable they can influence the global transition towards a sustainable tourism sector.
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Appendix A
Table: Major Climate Change Impacts and Implications for Tourism Destinations (UNEP &
UNWTO 2008, 61).
Impact

Implications for tourism

Warmer temperatures

Altered seasonality, heat stress for tourists, cooling
costs, changes in: plant-wildlife-insect populations
and distribution range, infectious disease ranges

Decreasing snow cover and
shrinking glaciers

Lack of snow in winter sport destinations, increased
snow-making costs, shorter winter sports seasons,
aesthetics of landscape reduced

Increasing frequency and
intensity of storms

Risk for tourism facilities, increased insurance
costs/loss of insurability, business interruption costs

Reduced precipitation and
increased evaporation in some
regions

Water shortages, competition over water between
tourism and other sectors, desertification, increased
wildfires threatening infrastructure and affecting
demand

Increased frequency of heavy
precipitation in some regions

Flooding damage to historic architectural and cultural
assets, damage to tourism infrastructure, altered
seasonality (beaches, biodiversity, river flow)

Sea level rise

Coastal erosion, loss of beach area, higher costs to
protect and maintain waterfronts and sea defences

Sea surface temperature rise

Increased coral bleaching and marine resource and
aesthetic degradation in dive and snorkel destinations

Changes in terrestrial and
marine biodiversity

Loss of natural attractions and species from
destinations, higher risk of diseases in tropicalsubtropical countries

More frequent and larger forest
fires

Loss of natural attractions, increase of flooding risk,
damage to tourism infrastructure

Soil changes (such as moisture
levels, erosion and acidity)

Loss of archaeological assets and other natural
resources, with impacts on destination attractions
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Appendix B
Funnel metaphor including the last step of the ABCD procedure (Broman and Robèrt 2017).
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Appendix C
List of Keywords
Topic/Theme

Related keywords

Other relevant search terms

Tourism

Ecotourism

Impacts

Nature-based tourism

Impacts on sustainability

Sustainable tourism

Challenges

Wildlife tourism

Benefits

Conservation Tourism

Statistics

Scientific Tourism

Guidelines
Principles
System

Citizen Science

Public participation in scientific
research (PPSR)

Impacts

Volunteer biological monitoring

Challenges

Community science

Benefits

Community-based monitoring

Framework

Crowd-sourced science

Guidelines

Participatory monitoring

Principles

Impacts on sustainability

Scientific Literacy
Sustainable
Development

Sustainability

Environmental

Destination Development

Social
Economical
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Appendix D
Overview of the interview subjects
Interview Respondent

Location of Project

Role of Interviewee

ETP 1

Juneau, Alaska

General Manager and Owner

ETP 2

Peru

Project Manager

ETP 3

Costa Rica

Co-Director

ETP 4

Turks & Caicos

Owner

ETP 5

Antarctica, Arctic

Expeditions Operations Manager

Scientist 1

California

PhD Candidate

Scientist 2

Juneau, Alaska

Scientist

NPO 1

Montana

Project Creation Coordinator

NPO 2

Antarctica, Arctic

Expedition Guide

Ecotourism Providers (ETP)

Scientists

Non-Profit Organizations
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Appendix E
Overview of the ecotourism products and the activities of the NPO’s
Name of the
CS/ET Product Description and NPO’s Activities
Organisation

ETP 1

ETP 2

Hands on experiences may include collecting water samples, invasive species
monitoring, plankton sampling, humpback whale identification, and recording
marine mammal observations. The completed observational data-logging will
improve scientists' understanding of the local food chain and other environmental
variables that affect local marine wildlife populations.

Participants have the option to participate in 3 citizen science projects. They can
collect insect specimens and identify them. They can to travel to motion sensor
activated cameras in the jungle to maintain them and collect and replace the
memory cards. They can also participate in an aerobotany project that involves
accessing a view point where guides fly a drone over the tree top to get aerial
photos of a specific species of tree.

Sea Turtle Conservation: Tourists will patrol the beach and learn how
conservationists locate nests and triangulate their position for future beach patrols.
Then visit the hatchery where vulnerable nests are relocated and release newlyhatched turtles on the beach.
Tropical Reforestation: OC field staff will take the travellers on a hike to identify
and collect native seeds replant seedlings from the nursery out into the wild.
ETP 3

Wildlife Monitoring: Involves a walk through our extensive trail system to observe
the network of camera traps used to detect the presence of Osa’s large cats and
mammal species. Travellers will learn how to identify and differentiate between the
various tracks led by Osa’s cat species.
Stream Biodiversity: Travellers can participate in water quality monitoring station
where they will conduct aquatic biodiversity sampling measures, using kick-nets
and leaf pack samples to collect macroinvertebrates from the two streams.
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ETP 4

This excursion brings guests into the waters to snorkel with the wildlife while
searching for sea turtles (hawksbill and green sea turtles). If a turtle is spotted, it is
captured, and data is collected including measurements, signs of damage or injuries
(such as scratches on the shells from boat motors), and signs of disease (such as
papilloma or other growths). An identification tag is then applied to the turtle’s
front flippers (or the number is recording if tags are already in place), and the turtle
is released.
The information collected is sent to the scientist who is doing research aimed at
safeguarding the Turks and Caicos Islands turtle population.

ETP 5

The citizen science activities included deck bird watching and monitoring,
cloud cover reporting to NASA, collection of plankton from zodiacs. These
activities during the excursions were performed in remote areas such as
Antarctica and Arctic.

NPO 1

Their role it to facilitate the dialogue between scientists and outdoor enthusiasts
who are interested in participating in citizen science projects. Unlike they
remainder of our interview subjects they use volunteers to collect data who are
capable of accessing remote locations due to their outdoor expertise.

NPO 2

The organisation is responsible for bridging the gap between scientists and
ecotourism providers. The citizen science projects they were handling were cloud
observations, seabird surveys, a study about phytoplankton, and whale
identification. The majority of the projects collected their samples in remote areas
such as Antarctica and Arctic.
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Appendix F
Exploratory Interview Questions
Research Aim

Primary Question

5 Level Framework

Code

Can you give us a detailed
description of the current
products and services that the org
is currently providing

Systems

CS products

What is your definition of Citizen
Science?

Systems

CS definition

Systems

Components

Systems

Itinerary

Who initiated the contact?

Actions

Initial contact

Who are the researchers that you
work with in the present?

Systems

Researchers

Why do you work with them?

Strategic Guidelines

Reason for collaboration

How did you get in contact with
them?

Actions

Contact method

What are the required
components of a citizen science
project?
How can Ecotourism
provider incorporate
Citizen Science into their
products?

Sub Question

Do you ever have to compromise on
any of the components? Which will
you never compromise on?

If we were to take the tour with
you today, can you describe the
itinerary and what can we
expect?

Can you give us a detailed
description of the process to set
up a CS-ET product? (From
initial stages up to completion)
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Which tools do you use in order to
support and effectively implement the
ET-SC products?

Tools

Implementation tools

What was your desired end
result/vision of success?

Success

Product vision

Who and how are determined the
components of the products?

Strategic Guidelines

Decision making

How is the training and
managing/delivery of data?

Strategic Guidelines

Training / Data

Who are all the stakeholders required
to implement your product?

Systems

Key Stakeholders

What changes did you have to make
in order to offer the product?

Actions

Changes

What additional costs are associated
with your ET-CS products?

Strategic Guidelines

Costs

Why did you decide to implement this
Strategic Guidelines
product?

Reason for
Implementation

What are your biggest challenges in
setting up and implementing the ETCS product?

Set-up Challenges
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Success

Research Aim

How does the
incorporation of CS into
ET products contribute to
strategic sustainable
development?

Primary Question

Sub Question

5 Level Framework

Code

What is your definition of
Sustainability?

Success

Sustainability definition

How does the ecotourism product
contribute to the local and global
eco-systems?

Success

+/- SP 1-3

How does the ecotourism product
contribute to the local community
and the global society?

Success

+/- SP 4-8

What are the negative impacts of
the product?

Success

SP 1-8

What could the product do to
contribute even more to the
environment and society?

Success

Further contribution
social/environmental

What is preventing the
organization from implementing
these changes?

Strategic Guidelines

Barriers to Change

Do you take sustainability into
account when you make
decisions about the product
design and implementation?

Strategic Guidelines

Sustainable decision
making
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Research Aim

Primary Question

What are the benefits of
incorporating citizen science into
an ecotourism product?
How the incorporation of
citizen science might
provide a competitive
advantage for the
ecotourism providers in
the tourism market?

Sub Question

5 Level Framework

Code

What would you say to an ecotourism
provider who does not citizen science
products in order to convince them of
their value?

Success

Benefits to business

How can ET-CS products give you a
competitive advantage in the tourism
market?

Success

Competitive Advantage

Do you think ET-CS products provide
an added value experience to the
consumer?

Success

Benefits to consumers

Systems

Barriers to ET-CS growth

Strategic Guidelines

Product expansion

Systems

Business Data

How can ET-CS products grow
in the tourism sector?
Are there any other products that
you think have the potential to
incorporate CS?

Would you be willing to? Why or
why not?

What percentage or your yearly
clients participate in CS-ET
products?

68

Appendix G
CLO framework
The considerations in the table below were adapted from the “reality check” and “how to” categories, and the overviews/descriptions were taken
from the “overview” section of the respective steps.

Choose a
Question

Overview/Description

Considerations

Where and how does a citizen science
project start? Science-based projects
often begin with a question best
answered with numerous observers.
Others may develop in response to an
issue that calls for community action.
Some projects target a specific audience,
such as a school group, and evolve to
meet that group's needs. This step
addresses common details that should be
considered at the outset of any program.

- What is the driving force of your particular project?
- For you and your partners, which must come first, deciding on the question or the
audience?
- Choose a topic and question of interest to participants
- Ask the community, "what is needed? what can we help with?"
- Choose a question in conjunction with appropriate protocols
- Know the abilities, interests, and limitations of your volunteers
- "Piggy-back" on existing projects
- Be flexible, responsive, and opportunistic
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Form a
Team

Refine
Protocols

Whether you are working at a local
organization or a large institution, citizen
science projects are inherently
collaborative endeavors. A design team
with diverse expertise can be useful from
the outset to help address the needs of
scientists and volunteers, build
infrastructure for data management and
communication, and to evaluate project
success.

The question so often asked about
volunteer-based research is, "how good
are the data?" Every scientific study,
volunteer-based or not, should address
this concern in the same way: by
designing and refining protocols and data
forms that facilitate accurate data
collection. Here are resources for
reaching this goal, which can also
provide the most rewarding experience
for volunteers.

- articulate goals as clearly as possible
- keep the project goals at the forefront
- be honest and transparent about your goals
- identify areas where your project can benefit from expertise (e.g. educators, researchers,
technologists, etc.)
- bring in partners early in the process
- listen to the needs of other partners
- maintain ongoing communication of needs and goals
Connecting with scientist:
- provide resources they cannot find elsewhere (e.g. network)
- offer research support (e.g. mini-grants)

- use proper study design to meet scientific objectives
- understand and account for potential biases of research design
- ensure study design also facilitates other objectives (e.g., educational)
- develop a clearly written protocol
- choose protocols within capacity of volunteers
- keep protocols transparent (observers should know why they're being asked to do things a
certain way)
- plan for reasonable equipment intensity (cost, maintenance, usability)
See online Toolkit for the following info:
- Plan ahead for usable data
- Make smart use of technology
- "Monetize" data for project efficiency
- Adapt and improve as necessary
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Whether knocking on doors or utilizing
social networking software online,
volunteer recruitment involves a unique
skill set. To start, it is advisable to have
Recruit
a target group in mind: do you want to
Participants recruit a handful of neighbors, or
thousands around the globe? Or perhaps
the participants you seek are scientists.
Regardless, look here for innovative
ideas and tools for recruitment
Whether you have recruited novice
researchers or tapped into amateur
expertise, your project will depend on
volunteers' familiarity with and
commitment to the data collection
Train
protocols. Striking the appropriate
Participants
balance between precision in research
and a rewarding experience with science
may come down to how this step is
handled. Look within for training
resources and ideas.

Accept
Data

"Data" is often considered the be-all and
end-all of citizen science work. From a
pencil on a datasheet to sophisticated
infrastructures for data management, this
step offers tips and resources on how to
manage the logistics of collecting,
storing, and sharing the information on
which citizen science is based.

- tap into recruitee interests:
· Choose a topic with charisma or relevance
· capitalize on something that people already like to do
- keep your goals in mind, but also:
· be flexible and responsive to community interests and needs
· communicate objectives clearly
· be transparent about project goals and rationales
- highlight the efforts and results of current volunteers
- invite ideas and recruitment material from existing volunteer base
- learn from marketing techniques and make use of technology (see toolkit)
(Also see toolkit for range of recruiting venues)
- assess volunteers' skill levels
- have solid, tested protocols and data sheets prepared (see Refine Protocols)
- assure access to all necessary equipment and resources
- provide training in both the protocols and the technology they need to implement them
- offer optional background training workshops
- explain technical terms (e.g. zero data)
- provide training on demonstrating data quality and communicating conclusions
- keep protocols transparent
- provide clear instructions and guidelines for volunteers
- plan for protocols that are not equipment-intensive
(easier training and maintenance, better overall cost/benefit)
- plan straightforward protocols
- offer a tiered system for participation (from simple to complex)
- determine technology needs for data collection, analysis, data visualization, archiving
(backed up), and delivery
- plan a strong user interface for entering, accessing, and viewing data
- train volunteers and staff to use the technology
- consider needs for integrating data management across projects
- discus these needs during the design phase
- minimize steps and avoiding multiple transfers of data (e.g. from paper to excel spreadsheet
to internet...)
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- create an easy platform for data entry
- provide data entry portals at collection sites
- ensure the usability of data collection/data entry technology
- provide tech support and customer service for users
- train all staff in use of data entry platform
- provide data visualization/manipulation tools (see toolkit)

Analyze
Data

Having tens, hundreds, or even thousands
of volunteers collecting data can increase
the statistical power of research, but may
also result in a large, messy data set.
Dealing with such data can raise both
technical and philosophical questions.
Looking for sophisticated data reduction
techniques? Seeking tools to make data
analysis accessible to volunteers? Find
tips and links to resources here.

- provide access to data and data analysis tools
- develop training and support for use of analysis and predictive tools
- make metadata available for deeper analysis
- recognize that not all volunteers will want to be involved in analysis
- know the data needs/expectations of those you wish to inform (e.g., policy makers,
scientific community)
- ensure local relevance
- offer local conferences in support of scientific analyses of data
- provide support and feedback for participants using data locally

Getting the word out validates the
contributions of all participants and can
increase the impact of your project. First,
Disseminate share results with volunteers and project
Results
partners. Then, think big: whether to
affect policy, inform a community, or
even to publish in a peer-reviewed
journal, find resources here.

- Inform public policy:
· report analyses in a timely manner
· report via varied outlets ("hard" science as well as popular media)
· communicate directly with decision makers and stakeholders
· provide information to communities, allowing them to take appropriate steps
- Add to the body of scientific knowledge
· ensure high-quality scientific output
· publish peer-reviewed journal articles
· raise new research questions
- Work with media outlets

Measuring project effects can best be
accomplished by having specific goals in
mind from the outset. Do you want to
reach a certain number of volunteers this

-embed evaluation into project design, rather than having it be an "afterthought"
-know project effectiveness will be measured in terms of project goals
-have "SMART" goals
· Specific

Measure
Effects
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year? Impact policy decisions? Increase
student learning? You may be wellserved to partner with a professional
evaluator. But with or without
professional advice, links herein can help
you measure project successes and target
areas of improvement for the future.

· Measurable
· Achievable
· Realistic
· Timely
-explicitly identify the demographics of the project's audience
-use the impact categories outlined in the NSF Framework for Evaluating Informal Science
Education (Friedman et al. 2008)
· Knowledge
· Engagement
· Skills
· Attitudes
· Behaviour
· Other
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Appendix H
Results from the Questionnaire
1. The organization that I represent offers the following services:
Answer
Hotel Provider
Tours and Thematic Activities
Both
Tour Operator
Travel Agency
Other**
TOTAL

%
18.75%
12.50%
21.88%
15.63%
9.38%
18.75%
100%

n
6
4
7
5
3
6
32

2. The International Ecotourism Society defines Ecotourism as: "responsible travel to
natural areas that conserve the environment, maintain the welfare of the local
population and involve interpretation and education." Under your criteria, do your
organization's operations are aligned with this definition?
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
78.13%
15.63%
6.25%
0%
0%
100%

n
25
5
2
0
0
32

3. I think that currently ecotourism products have a need for innovation.
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
56.25%
40.63%
0%
0%
3.13%
100%

n
18
13
0
0
1
32

4. Currently the organization I represent invests - financial capital, natural capital, human
capital, etc. - in innovation of ecotourism products to create different experiences for
consumers.
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
62.5%
18.75%
15.63%
0%
3.13%
100%
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n
20
6
5
0
1
32

5. I know, and I am aware of the concept of Citizen Science, its benefits and procedures.
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
21.88%
9.38%
34.38%
15.63%
18.75%
100%

n
7
3
11
5
6
32

6. I am interested in offering an ecotourism product in which, in addition to the normal
activities of the products, there may be a dynamic space where consumers participate
in practical and stimulating activities that contribute to research (for example,
identification of species, monitoring of wildlife, other forms of data collection).
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
71.88%
15.63%
9.38%
3.13%
0%
100%

n
23
5
3
1
0
32

7. I believe that this type of practical activities creates an added value for ecotourism
consumers.
Answer
Strongly agree
Agree
Neither
Disagree
Strongly Disagree
TOTAL

%
75%
21.88%
0%
3.13%
0%
100%
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n
24
7
0
1
0
32

8. What obstacles could prevent ecotourism providers from incorporating these practical
and dynamic activities? Please rate the importance of these obstacles on a scale of 0 to
3 (3 being a major obstacle, 2 a significant obstacle, 1 is a minor obstacle and 0
represents not being an obstacle):

Challenges

Major
Significant
Obstacle Obstacle

Minor
Obstacle

Not an
Obstacle

(3)

(1)

(0)

n

Lack of information and knowledge 16
on how to structure these activities
effectively

(2)
%

n

%

50%

12

n

%

n

%

37.5% 3

9.3%

1

3.2%

25%

10

31.3%

Lack of time

6

18.7% 8

25%

Lack of interest from my
consumers

1

3.2%

17

53.1% 6

18.7% 8

25%

Can complicate my products'
operation

4

12.5% 11

34.4% 8

25%

9

28.2%

46.9% 7

21.9% 3

9.3%

7

21.9%

Lack of vision of the decision
15
makers of the value that this type of
activities can generate
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