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ECOTOURISM AND WATER QUALITY: LINKING MANAGEMENT, ACTIVITIES AND

SUSTAINABILITY INDICATORS IN THE CARIBBEAN.

Ken Darrie Thomas

ABSTRACT

Ecotourism from its genesis and founding theories has been set out to conserve and
preserve the environment through sustainable operation that includes surrounding
communities in efforts to reduce their poverty levels. Over the years ecotourism has
been hypothesized to have departed from this ideal with several researchers, through
social, qualitative analyses, have said that these non-sustainable ecotourism operations
are simply due to poor management. This work sought to test this central hypothesis as
a first approach to quantitatively linking ecotourism activities to management with
surface water quality as the key indicator of sustainable ecotourism as a complex
system through systems thinking. This pilot work was done by the use of two study sites

in the Caribbean: Iwokrama, Guyana and Greencastle, Jamaica.

From General Systems Theory, before systems dynamics can be applied there is a need
to first observe components of the system in a reductionist view. This approach had to
be taken also since the required data inputs for the systems approach were not
available, as is the norm throughout the Caribbean. Thus by creating simple, easy-to-
use and transferrable sustainability indicator based reductionist-type assessment tools
relevant data on ecotourism activities, management and water quality can be obtained in
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the future and acts as a start to understanding the true systems dynamics among these
three entities. The creation of these quantitative reductionist tools utilized social
surveying onsite, target plots, sustainability indicators and Social Network Analysis.
Tools created were tested through what-if scenarios, with sensitivity analyses, and

determined to be able to respond to societal, environmental and economic changes.

The basic findings of these reductionist tools were used to establish and initial pathway
for quantification inclusive of a framework in STELLA® for the numerical linking of
ecotourism management, water quality and sustainability indicators in the Caribbean.
This work also established water quality baselines for both study sites through in situ
water sampling and testing and further ex situ analysis. As an indirect systems approach
to linking sustainable development and the Caribbean, an audit of the Caribbean’s
primary and secondary school’s system was conducted and recommendations
suggested for the infusion of sustainability into formal education both during and after

the United Nations Decade for Education for Sustainable Development (2005-2014).
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CHAPTER 1: INTRODUCTION

1.1 Motivation

Ecotourism was originally driven by the need to sustain biodiversity, reduce poverty and
generate income for communities and has emerged in very rural and remote areas
throughout the world (Manson, 2008). Ecotourism, in theory, was conceptualized as a
resolution of tourism and environmentalism with sustainability being at its very core.
Several countries promote ecotourism to attain Goal 7 (i.e. Ensure Environmental
Sustainability) of the United Nations Millennium Development Goals (UNMDGS).
However, the movement of people, capital, goods and services into many rural and
remote areas of the world has caused different types of ecosystem changes amid the
growing global climate of ecotourism. The World Tourism Organization (WTO)
emphasizes the need to study and quantify the impacts of the ecotourism industry as
they have found that ecotourism’s extensive and intense human activity has altered the
balance of ecosystems to the detriment of the natural environment in several global
destinations. The management and planning aspects of ecotourism have now come

under scrutiny by the WTO.

The Caribbean Tourism Organization (CTO) believes that most of the interest in
ecotourism throughout the Caribbean by stakeholders stems from several lucrative
governmental incentives (inclusive of tax holidays, interest free government loans and
no import duty on industry related goods) rather than true care about environmental

protection and sustainability (CTO, 2006a). Coupled with the fact that the global



ecotourism industry is growing at a rate of approximately 20% per year (TIES, 2009)

more rigorous monitoring of the industry is needed.

This need for ecotourism industry impact monitoring was the key catalyst the WTO
utilized in rationalizing its need to hold the 2002 World Ecotourism Summit in Quebec,
Canada and have the United Nations declare 2002 the International Year of Ecotourism;
which played well into the United Nations’ declaration of the Decade of Education for
Sustainability Development (2005-2014). According to the Caribbean Tourism
Organization (CTO), ecotourism in the Caribbean, even till now, has focused on
marketing and enhancing global appeal without major concern for the non-financial
impacts of the industry (Denman, 2008). There is need for the Caribbean to study the
impact that ecotourism has with a reductionist-type framework first; however the use of
the sustainability umbrella for assessment of the ecotourism components of interest
makes the conventional reductionist approach less myopic and more systematic in its
thinking (Stewart, 2006). Once this can be implemented, data generated can be used for

the development of systems approaches to ecotourism.

1.2 Problem Definition

There is a lack of quantification in the tourism and ecotourism industries. Most of the
literature involved with this industry are social and offer qualitative measures in the realm
of social sciences. The lack of current environmental and social data collection and
historical data in the Caribbean necessitate reductionist approaches to assessing the
various aspects of the ecotourism industry and in the meanwhile collecting relevant

information to do systems dynamics studies.



The management of tourism impacts on water resources has received comparatively
little attention from the scientific community, other than from a public health stand point
(Ceballos-Lascurain, 1996; Holden, 2000). However, land-use planning in relation to
water quality and point and non-point source pollutants, and to methods of managing
eutrophic recreational waters, is frequently mentioned in literature concerning tourism
and ecotourism (Holden, 2000; Manson, 2008). Protection of surface waters is of
extreme importance since most Caribbean territories are totally dependant on them as a

source for treatment to drinking water standards.

As in most spheres of development the Caribbean region lags much of the world
according to the United Nations Development Programme’s 2009 Human Development
Index Spectrum. Despite the lack of much needed tourism and ecotourism data, this
work provides tools that are applicable even now in the Caribbean to assess the
sustainability of ecotourism. It considers the impact of ecotourism on surface water

quality of ongoing and planned ecotourism activities and management structure.

1.3 Research Objectives

The overall goal of this dissertation was to increase the state of sustainability in
Caribbean ecotourism directly by the use of sustainability indicators and indirectly
through inculcation of sustainability principles into the Caribbean’s formal education
structure. With respect to the assessment tools, it was of paramount importance to
create quantitative tools for application throughout the Caribbean’s ecotourism sector
that are easy to use and transferrable throughout the region. This study will subliminally
test the ecotourism management structure for improved environmental protection and
preservation through the use of 2 Caribbean study sites (lwokrama, Guyana and
Greencastle, Jamaica) with differing management structures (i.e. non-governmental and

3



self-autonomous government related). Some of the more specific objectives to attempt

to meet this goal are identified below.

1.3.1 Ecotourism Activities

» |dentify sustainability indicators of ecotourism activities in the Caribbean.

= Develop an integrated assessment tool for measuring the sustainability of ecotourism
activities in the Caribbean.

= Test the tool created by use of scenarios then utilize sensitivity analysis for analysis.

= Use the Monteverde, Costa Rica ecotourism example as a model to make
recommendations on how to improve the sustainability of ecotourism activities in the

Caribbean.

1.3.2 Management of Ecotourism

= |dentify appropriate methods to quantify the site-specific strength of ecotourism
management structure by using 2 Caribbean study sites.

» |dentify sustainability indicators, for the development of an assessment tool, and for
the management of ecotourism in the Caribbean at the national and/or county level.

» Use Social Network Analysis (SNA) to devise a method to quantify the strength of an

ecosite’s management.

1.3.3 Measuring Surface Water Quality

= Develop baseline water quality data at both Caribbean study sites.

» Use field sampling and testing as a teaching tool to train ecotourism staff at both
sites on water quality testing.

= Create a conceptual model of watershed water quality management for the

ecotourism industry in the Caribbean.



1.3.4 Pathway to Understanding the Dynamics of Ecotourism Activities, Onsite

Management and Water Quality

= Develop a region specific pathway to obtaining the information to map the dynamics
of ecotourism activities, management, sustainability indicators and water quality.

= Explain the construction of a STELLA® framework that links ecotourism activities,
inclusive of visitor impacts, and management with water quality.

» Provide a first approach model that can expand depending on a site’s water quality

indicators.

1.3.5 Sustainability in Caribbean Education

= |dentify what is currently being done to teach sustainability at primary and secondary
school levels.

= Develop a framework to incorporate concepts of sustainability into select subject
curriculum.

= Recommend the path that needs to be taken to get recommendations implemented.

1.4 Scope of Work and Approaches

Both the preliminary and theoretical nature of this study, as well as the infancy of
relevant data collection in the Caribbean, led to the consultation of developed
recommendations for tourism sustainability indicators by the World Tourism Organization
(WTO); environmental sustainability indicators by the UNMDG Committee and the
United Nations Department of Economic and Social Affairs (UNDESA), among others.
The general indicators provided by these institutions were scrutinized for applicability to

the Caribbean’s ecotourism setting before choice.



This work represents a first approach to the application of sustainability to ecotourism in
the Caribbean as a function of its management; quantification of ecotourism impacts with
regards to management and ecotourism activities; development of a water quality model
for ecotourism that considers management as well as the incorporation of sustainability
issues into formal education (i.e. primary and secondary) in the Caribbean. Sustainability
by definition implies treating any entity under consideration like a business. As such the
conventional business tool Strengths, Weaknesses, Opportunities and Threats (SWOT)
analysis was incorporated to assess the link between ecotourism activities, its
management and surface water quality for overall sustainability of ecotourism. Given
that this is the Decade of Education in Sustainable Development, a relevant approach to
achieve the UNMDG of Ensuring Environmental Sustainability, includes the education of
Caribbean students at levels that most of the population typically attain (i.e. primary and
secondary education). This bottom-up approach will train future ecotourism employees,
and as many citizens as possible, in core sustainability concepts that can benefit them
for life. The diffusion of this knowledge will help to ensure that all of the engineering

innovations enhance sustainability and have a higher potential for adoption.

15 Expected Contributions

The work contained herein can have the following contributions:

= Development of reductionist assessment tools for ecotourism activities and
management that each incorporates social, environmental and economic impacts.
Results can be used by ecohotels, ecotourism certification bodies and legislative
agencies as a guide for planning and decision making.

= Creation of a pathway for development of a water quality model framework which
assesses the sustainability of ecotourism operations in the Caribbean as a function

of management.



= Provision of ideas to introduce the principles of sustainability to Caribbean primary

and secondary school students through curriculum development.

1.6 Dissertation Structure

Inclusive of this chapter, this dissertation has 9 chapters. Chapter 2 gives the
background and scope of the work done through use of a literature review. Materials and
Methods are described in Chapter 3 inclusive of laboratory, field and social techniques
utilized and/or developed. Chapter 4 assesses Ecotourism Activities to develop a
framework for quantitative analysis of the sustainability of ecotourism in the Caribbean.
Similarly, Chapter 5 highlights the Management of Ecotourism through the use of a
modified network framework for analysis of strengths and weaknesses. In Chapter 6,
Measuring Surface Water Quality as an Ecotourism Sustainability Indicator, background
monitoring data is presented along with a conceptual model to improve water quality
management for the Caribbean’s ecotourism industry. The pathway for the development
of modeling framework to link ecotourism activities in the Caribbean to management
structure and water quality, by the use of the systems thinking software STELLA®, is
explored in Chapter 7. Sustainability in Caribbean education is the focus of Chapter 8
and provides the framewaork for inculcating sustainability into primary and secondary
school curriculum. Chapter 9 gives an overview and summary of the dissertation along
with avenues for future propagation of this work. This work combines the disciplines and

sub-disciplines of environmental engineering, social studies and education.



CHAPTER 2: BACKGROUND

21 Introduction

211 Ecotourism: Definition and Associated Issues

The ecotourism concept dates back to the 1960’s when ecologists and environmentalists
became concerned over the inappropriate use of natural resources (Fennell, 2003). The
preservation of biodiversity was threatened in favor of economic interest and the
exploitation of natural resources. The ecologist Hetzer introduced the term ‘ecotourism’
and identified four normative principles in 1965. According to Hetzer ecotourism should
have minimum environmental impact, minimum impact on — and maximum respect for —
host cultures, maximum economic benefits to the host country’s grassroots, and

maximum recreational satisfaction to participating tourists (Higham, 2007).

The International Ecotourism Society, TIES (2001) offers a succinct and widely accepted
definition:
Ecotourism is responsible travel to natural areas that conserves the environment and

sustains the well-being of local people.

The World Conservation Union (IUCN) also provides a slightly expanded description of

ecotourism’s key characteristics:

[Ecotourism is] environmentally responsible travel and visitation to relatively undisturbed
natural areas, in order to enjoy and appreciate nature (and any accompanying cultural

features — both past and present) that promotes conservation, has low visitor impact,



and provides for beneficially active socio-economic involvement of local populations

(cited in Brandon, 1996).

The above definition and expanded description have been used in forming this study.

There are several different definitions and descriptions of the term ecotourism, but they

all are hinged on the underpinnings of Hetzer. These definitions and descriptions have

been studied by several scholars and some key findings are presented below in Table

2.1.

Table 2.1 Recurring ecotourism dimensions, themes and components (adapted from Higham, 2007).

Fennell (2003)

Diamantis (1999)

Sirakaya et al. (1999)

Interest in nature

Contribution to conservation

Reliance on forested areas
inclusive of protected ones

Benefits local people/long term
benefits

Education development and
creation of programs and
ecotourism research

Low impact/non-consumptive,

ethical and responsible
management

Sustainable operations

Appreciation/enjoyment and
respect for culture

Outdoor/nature adventure

Small scale

Nature-based component
(protected and non-protected
natural areas)

Sustainable management
component (nature-centered
approach)

Educational/interpretation
component (educational
programs)

Environmentally friendly tourism

Educational travel

Low-impact travel

Recreational and romantic trips
to natural sites

Contributions to local welfare

Ecocultural travel;
sustainable/non-consumptive
tourism

Responsible business approach
to travel

Community involvement

Tourist involvement in
preservation

Contribution to conservation




In 2002, after the international conference for the United Nation's International Year of
Ecotourism, the Quebec Declaration on Ecotourism was presented (World Ecotourism
Summit, 2002) and stated that ecotourism:
‘embraces the principles of sustainable tourism, concerning the economic, social and
environmental impacts of tourism. It also embraces the following specific principles that
distinguish it from the wider concept of sustainable tourism:

= contributes actively to the conservation of natural and cultural heritage;

» includes local and indigenous communities in its planning, development, and

operation and contributing to their well-being;
» interprets the natural and cultural heritage of this destination to visitors;
= |ends itself better to independent travelers, as well as to organized tours for

small size groups.’

What ecotourism should be, according to ideas of sustainability and best practice in
development (both of which are contested terrain), does not always coincide with how
ecotourism actually operates in reality. The resulting gap between theory and practice is
a major source of dissatisfaction with ecotourism-both within the academic world (Cater,
2004; Duffy, 2002; Ross and Wall, 1999; Cater, 1994; Whelan, 1991) and within
communities and non-governmental organizations (World Ecotourism Summit, 2002).
Despite the issues that persist with sustaining ecotourism globally the industry continues
to thrive with few checks and balances in place to ascertain negative impacts on

ecosystems, etc..

2.2 Global Ecotourism
Since the 1990s, according to TIES, ecotourism has been growing annually at a rate of
20%-34% on the global scale (TIES, 2001). In 2004 TIES published that
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ecotourism/nature tourism was expanding 3 times quicker than the entire tourism
industry globally. Sun-and-sand tourism is considered to have “matured as a market”
and its trajectory is projected to remain a plateau. The converse is true when considering
experimental tourism. This form of tourism includes ecotourism, nature, heritage, cultural
and soft adventure tourism, as well as sub-sectors such as rural and community tourism.
Experimental tourism, inclusive of ecotourism, is among the industries projected to grow
exponentially over the next 20 years. The United Nations Environment Programme
(UNEP) and Conservation International (Cl) have indicated that most of tourism’s
expansion is occurring in and around the world’s remaining natural areas. Sustainable
ecotourism could grow to 25% of the world’s travel market within 6 years, taking the
value of the sector to US$473.6 billion a year. Tourism market analysts have predicted
an upsurge in eco-resorts and hotels, and a spike in nature tourism. The nature tourism
sector is already growing at 20% a year. The predictions of the analysts suggest that

early converts to sustainable tourism, inclusive of ecotourism, will secure market gains.

The ecotourism sector, though considered in its youth, has proven to be very
economically lucrative in many parts of the world. Some key statistics from the
International Ecotourism Society (TIES, 2001) alluding to this are:
= “In Dominica, “stay over” tourists using small, nature-based lodges spent 18
times more than cruise ship passengers spend while visiting the island.
= At Indonesia’s Komodo National Park independent travelers spend nearly
US$100 locally per visit; package holidaymakers spend only half this. In contrast,
cruise-ship arrivals on average spend US$0.03 in the local economy.
= 80% of the money for all-inclusive package tours goes to airlines, hotels and
other international companies. Eco-lodges typically hire and purchase locally and
sometimes put as much as 95% of money into the local economy.”
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The overall steering of global ecotourism is encompassed under the basic mandate of
the United Nations’ World Tourism Organization (WTQO). This organization was
established in 1925 promotes the development of responsible, sustainable and
universally accessible tourism, paying particular attention to the interests of developing
countries. Since its inception, the WTO has encouraged countries to first become
members then to establish governmental management structures for internal
management of tourism management and marketing, inclusive of ecotourism. The WTO
encourages the implementation of the Global Code of Ethics for Tourism, with a view to
ensuring that member countries, tourist destinations and businesses maximize the
positive economic, social and cultural effects of tourism and fully reap its benefits, while
minimizing its negative social and environmental impacts. Interesting to note is that
Jamaica is a member of the WTO, but Guyana is not. This may be attributed to the

sizeable annual membership fees and its nascent tourism industry.

2.21 Ecotourism in the Caribbean

The Caribbean region has traditionally been associated with ‘sun, sand and sea’ tourism
since it is the largest revenue earner for over 10 Caribbean countries and a major
foreign exchange earner for most. As such, all Caribbean countries have some
governmental Ministry devoted to tourism, inclusive of ecotourism, for the management,
marketing and sustainability of the industry on a country basis. Though the WTO has
international level support for every member country, the Caribbean Community
(CARICOM) created a Caribbean Tourism Organization (CTO) which provides
intellectual support for individual Caribbean member countries on strengthening their

tourism products.
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Environmental preservation of biodiverse and unique ecosystems has many challenges
in the 21 century and ecotourism is one tool that attempts to sustainably preserve
natural habitats (TIES, 2001). The multibillion dollar worldwide ecotourism industry is
growing at a rate of 20% per year and models on how ecotourism activities are best
administered and managed to achieve environmental preservation are limited and
guantifiable measures of the impact on water quality do not exist. The upsurge of global
environmental awareness has pushed most Caribbean and Latin American territories to
advertise ecotourism (CTO, 2006), however, only a few have a national technical
framework that protects the pristine/unique ecosystems. The Caribbean Tourism
Organization (CTO) believes that most of the interest in ecotourism by stakeholders has
come from several lucrative governmental incentives (inclusive of tax holidays, interest
free government loans and no import duty on industry related goods) rather than true

care about environmental protection and sustainability (CTO, 2006).

Similar to the structure of Ecotourism Societies in the United States, several
organizations exist to attempt to sell a sustainable tourism product. Most of these
organizations focus on conventional type coastal/resort tourism (eg. Blue Flag,
Caribbean Tourism Development Company) and only dabble in the sphere of
ecotourism. As such, not much data is collected on ecotourism visitation in the
Caribbean and it is typically lumped under ‘tourism statistics’. Nevertheless, according to
TIES, Dominica leads the Caribbean in the development of a saleable, sustainable
ecotourism product. To ensure the continuation of a sustainable product there is need
for increased awareness of the complex system that affects the longevity of indigenous

flora and fauna, upon which successful ecotourism depends (Tremblay, 2008).
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2.3 Study Sites

The 2 sites chosen for this study were similar, besides both being located in the
Caribbean Community (CARICOM); in that they are both young in the ecotourism
business and both have desires of implementing water quality monitoring programs. The
sites represent the differences that are expected to be found among any Caribbean
ecotourism sites. The Guyana site is land-locked, expansive with vast rivers, densely
forested, remote and is considered pristine according to Conservation International. The
Jamaica site, on the other hand, is much smaller, coastal, rural (but not remote), onsite
rivers are very small in length and breadth and the site has a history of non-sustainable
onsite farming practices. The sites are also in the 2 geographical extremes within the
Caribbean; that is Jamaica is a small island developing state while Guyana, an
underdeveloped country, is on the continent of South America. The Jamaica site’s
ecotourism product is managed by a non-profit non-governmental organization (NGO)
while the Guyana site’s ecotourism activities are run by a government affiliated
autonomous non-profit body. The intrinsic differences between these 2 sites — physical
terrain and geography coupled with management structure, historical and present land
usage and ecotourism product offerings - encapsulate the myriad of differences that are
known to be found at typical ecotourism sites throughout the Caribbean region. See

Appendix C for photos from both sites.

2.3.1 Greencastle Estate, Jamaica

Greencastle estate is a 1600 acre (6.47 km?) property on Jamaica’s northeast coast
between the Blue Mountains and the sea (see Figure 2.1) located in the parish of St.
Mary. Greencastle Estate offers ridge to coast tourism, making it attractive to the typical

ecotourist, the coastal ecotourist, as well as the sun-sea-and-sand tourist.
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Figure 2.1 General location of Jamaica in the Caribbean region (red circle in insert) and Greencastle Estate
in Jamaica (red star) (CIA, 2008).

The estate is currently owned by a single hon-Jamaican and the ecotourism
activities are managed by the non-profit NGO called Greencastle Tropical Study
Center (GTSC). GTSC was created in 2005 to develop a dynamic model for
Jamaican economic viability through agricultural sustainability, ecotourism, research
and education. A saleable ecotourism product has been marketed at Greencastle

since 2005.

GTSC'’s envisions becoming a leading resource for information and education that
brings significant and lasting improvements to Jamaica’s economy, the quality of life
of its people and the preservation of its ecosystems. Its mission is to provide
education and practical solutions to Jamaica’s rural communities by researching,
developing and demonstrating economically viable and environmentally sustainable
agricultural practices, and empowering stewardship and preservation of Jamaica’'s
diverse ecosystems. GTSC has formed several partnerships with the communities

surrounding Greencastle Estate (i.e. Robin’s Bay and Rosend), lessees,
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governmental and non-governmental organizations and national and international
academic institutions. GTSC has partnered with the University of the West Indies’s
Mona, Jamaica campus to be used as a study site for courses offered through the
Center for Marine Sciences as well as the Departments of Biology and Ecology. The
University of Minnesota offers study abroad experiences for undergraduate and
graduate students registered for certain classes offered through the Department of
Fisheries, Wildlife and Conservation Biology as well as the Department of
Sustainable Agriculture. It is through these academic partnerships that GTSC has
begun collecting small amounts of water quality data at limited and variable sample

sites at least once annually.

Population of Robin’s Bay and Rosend are not well defined under Jamaica’s census
categorization but the St. Mary population reported in the 2008 population census results
was 114, 317 which represented 4.246% of the Jamaican population at that time
(Statistical Institute of Jamaica, 2009). St. Mary is Jamaica’s fifth smallest parish
covering an area of 634 km?. The parish has a variety of agricultural resources with
principal products being bananas, sugar, citrus, pimento, cocoa, coconuts and coffee.
The agricultural industry operates on a large scale necessitating major roads and
highways throughout the parish. As a result the parish is zoned by the government as a
rural agricultural, residential and industrial area. The principal rivers from east to west

are the Dry River, the Wag Water, the Rio Nuevo and the White River (CIA, 2008).
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Figure 2.2 Plan view of the Greencastle Estate. (Source: Mrs. A. Dickson of GTSC)

Figure 2.2 shows the fresh water features of the Greencastle property. The features are
comprised of ponds, rivers and a swamp. However the features are all very small in

comparison to the Guyana site (see site photos in Appendix C). The rivers onsite are on
average 0.5 to 2 m wide except where they empty into the sea. Depths are estimated to

range from 0.2 to 2.5 m.

2.3.2 Iwokrama, Guyana

This interior region of Guyana, located in Region 8 (see Figure 2.2), is 3710 km? of forest
(1.6% of Guyana’s landmass and 2% of Guyana forests) and it is managed by the
Iwokrama International Center for Rainforest Conservation and Development (IIC). IIC is
a self-autonomous non-profit organization governed by an international Board of
Trustees. |IC was established in 1996 under a joint mandate from the Government of

Guyana and the Commonwealth Secretariat to manage the lwokrama forest. The entire
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forest area is split into a Sustainable Utilization Area (SUA) and a Wilderness Preserve

(WP) as demarcated in Figure 2.4.
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Figure 2.3 General location of Guyana in the Caribbean region (red landmass in insert) and lwokrama in
Guyana (red star) (CIA, 2008).

lIC intends to become the leading international authority on development of models for
commercially sustainable, practical and community-inclusive conservation businesses
based on tropical forests and their natural assets. IIC’s mission is to promote

conservation and the sustainable and equitable use of tropical rainforests in a manner

that will lead to lasting ecological, economic and social benefits to the people of Guyana

18



and to the world in general by undertaking research, training and the development and

dissemination of technologies.
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Figure 2.4 Location of some of the surface water features of the lwokrama Forest (IIC, 2004).

Besides its ecotourism venture, Iwokrama has

an ongoing timber business that involves

a number of the surrounding communities inclusive of Fairview Village which actually lies

entirely within the Iwokrama forest boundary. Fairview Village owns 22,000 hectares of

Iwokrama forest. The timber business and ecotourism only operate in areas designated

as SUAs. Note that IIC is involved in the timber business with 16 other surrounding

communities, most of which lie in Region 9 and is zoned as remote and a rural forested

area. From the results of the most recent population and census done by the Guyanese

Bureau of Statistics in 2002, it was found that Regions 8 and 9 had the second highest

poverty marginality index zoning of 1.98 to 2.05 with the richest region having areas with

19



an index value of -0.14 (Bureau of Statistics of Guyana, 2004). The 16 villages
surrounding lwokrama are comprised completely of indigenous people in low population

density. The population structures of these villages are given in Table 2.2.

Table 2.2 Population structure of communities surrounding Iwokrama by age. (Source: Dr. R. Thomas of
IIC)

Village Age (years)
<1 14 5-14 15-19 | 20-25 | 26-29 | 30-44 | 45-64 | 64+ | Total
year
Apoteri 16 40 142 18 16 13 26 25 22 328
Rewa 6 31 56 20 17 10 29 17 0 194
Crashwater 5 23 46 39 24 21 23 19 3 204
Annai District:
Rupertee 8 35 81 36 37 8 30 26 7 275
Kwatamang 18 46 82 36 32 22 38 48 10 330
Wowetta 5 39 88 25 37 20 30 28 9 281
Surama 11 41 61 26 27 12 42 15 6 242
Annai 17 47 132 49 49 36 61 61 18 | 472
Central
Massara 17 46 103 43 42 24 42 37 9 381
Toka 8 26 60 33 14 13 29 14 10 | 210
Yakarinta 17 63 138 61 43 23 66 66 17 | 495
Yupukari 14 85 96 58 41 61 48 44 22 | 469
Central
Kwaimatta 4 21 40 10 8 7 10 3 2 131
Fairview - - - - - - - - - 186
Katoka 24 97 150 45 45 30 72 42 10 515
Aranaputa - - - - - - - - - 491
Total 170 640 1275 | 499 432 300 546 445 145 | 5204

The Iwokrama forest is drained by the Essequibo River and 2 smaller rivers, the Burro-
Burro and Siparuni, which are briefly confluent before joining the Essequibo. It is
bordered to the east by the Essequibo River and to the north and west by the Siparuni
River. The Burro-Burro River runs through the central part of the lwokrama forest.
Approximately, 1500 km? of the Iwokrama forest drain directly to the Essequibo River,
1500 km? to the Burro-Burro and 900 km? to the Siparuni River (Hawkes and Wall,

1993).
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According to Watkins et al. (2005), in the vicinity of the lwokrama forest the Essequibo
River has main channels 250-500 meters wide and is at most approximately 1 km wide.
It is characterized north of Kurupukari Falls by extensive sand bars that are visible
during low water. In several places throughout the Iwokrama forest, it is crossed by
volcanic dykes that form rapids. The Essequibo has a probable maximum depth of 40 m
(Hawkes and Wall, 1993), and its banks are not high except where scouring has

occurred (Hawkes and Wall, 1993).

24 Ecotourism and Sustainable Development

According to Mihelcic et al. (2003), sustainable development is the design and use of
human and industrial systems to ensure that humankind’s use of natural resources and
cycles do not lead to diminished quality of life due either to losses in future economic
opportunities or to adverse impacts on social conditions, human health and the
environment. According to the United Nations Educational, Scientific and Cultural
Organization (UNESCO), sustainable development ‘is a vision of development that
encompasses populations, animal and plant species, ecosystems, natural resources and
that integrates concerns such as the fight against poverty, gender equality, human
rights, education for all, health, human security, intercultural dialogue, etc.’ Theoretically,
the success of ecotourism (i.e. its sustainable development as a business enterprise that
preserves the environment as it seeks to reduce poverty in surrounding communities)
relies on the adherence of the industry to the founding principles of sustainability since it

directly utilizes ecosystems services in its day to day operations.

2.4.1 Sustainability
There are many definitions of sustainability but one of the most widely accepted
definitions is that from the Brundtland Commission’s report (1987) which says that
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sustainability refers to “meeting the needs of the present generation without
compromising the ability of future generations to meet their needs." This report further
states that sustainability can only be attained through sustainable development that
considers both equity between generations and equity within generations (Dresner,
2002). From its genesis sustainability had 3 core pillars: environment, society and
economy (McConville and Mihelcic, 2007). Ongoing research and development in the
field of sustainability science has expanded those 3 core pillars to 5 pillars of
sustainability: environment, socio-culture, community participation, politics and economy

(McConville and Mihelcic, 2007).

2.5 Sustainability Assessment Methods
Sustainability concepts can be applied to virtually any field of study or development
project and to date there have been thousands of sustainability assessment
tools/methods created. Many of the tools, however, tend to focus on solutions in one
sphere of sustainability (Muga, 2008). These methods are either qualitative, quantitative
or a mix of the both and can be categorized as:

= Sustainability audit;

» Life cycle assessment;

= Sustainability potential analysis; or

= Sustainability indicators for development.
The methods utilized in this work best fit into the last category and include all 5 spheres

of sustainability in the ecotourism assessment.

In this work indicators of sustainability are chosen and represented visually in the form
of a material selection target plot (MSTP). Target plots map various independent
variables on a radial scale, making it easy to visually compare combined effects and
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have been successfully applied to various sustainability spheres. These MSTPs also
offer a novel way of transferring perception from being qualitative to quantitative. Table

2.3 shows previous applications of MSTPs.

Table 2.3 Former applications of target plots in the form of a material selection target plot.

Application Reference

Environmental product design Brezet and van Hemel, 1997

Streamlined life-cycle assessment (Assessing generic automobiles of

yesterday and tomorrow) Graedel, 1998

Life cycle assessment (General product assessment tool) Graedel and Allenby, 1998

Life cycle thinking assessment (Sustainability factors for rainwater

i McConville and Mihelcic, 2007
projects)

Sustainability (Wastewater treatment technology assessment) Muga and Mihelcic, 2008

2.6 Sustainability Assessment of Tourism

Ever since the WTO declared 2002 as the International Year of Ecotourism, there has
been great publicity about the industry both in terms of propagation of ecotourism
ventures throughout the word as well as research into the sustainability of ecotourism
across the three pillars — societal, economic and environmental sustainability (Parker
and Khare, 2005). Circa 2002 there was a misconception that followed ecotourism
operations. Since most of these operations are small and ecotourism was founded on
the principle of environmental preservation it was usually assumed that all ecotourism
operations contributed to sustainable development and hence minimal environmental
impact (Roberts and Tribe, 2008). This realization has necessitated appropriate tools to
improve the environmental, and overall, sustainability of ecotourism operations. Though
environmental sustainability of ecotourism is still growing as a research niche, most of

the tools developed are qualitative (Schianetz and Kavanagh, 2008).
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2.6.1 Sustainability Indicators in Tourism

Quantifying the impacts of the tourism industry on the environment, society or economy
requires vital data. This data includes the conditions of the environment, society and
economy with respect to any managerial changes that resulted. This type of information
is both difficult to collect and monitor over time thus amplifying the need for sustainability
indicators. The tourism literature calls these indicators the building blocks of all
contemporary planning, management and monitoring initiatives. The contemporary
approach to such initiatives is to identify and then measure the impacts that tourism can
have on the society, environment and economy. It should be noted that there are many
scepticisms towards the use of sustainable development indicators (Rey-Valette, Laloé

and Le Fur, 2007).

2.6.2 Tourism Sustainability Indicators

In the context of sustainable tourism development, indicators are information sets which
are formally selected to measure changes in assets and issues that are key for the
tourism development and management of a given destination (Yunis, 2004). Indicators
are measures expressed in single numbers, percentage or ratios, qualitative descriptions
or existence/non-existence of certain elements concerning environmental, social and
economic issues (OECD, 1993). They are signals of current issues, emerging situations

or problems, need for action and results of actions.

Sustainability indicators should be easy to comprehend, as well as be economically and
technically feasible to measure for them to be classified as good (OECD, 2003; Yunis,
2004). Benefits from good indicators include (adapted from Yunis, 2004 and OECD,
2003):

= Better decision making in order to lower risks or costs;
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= Recognition of emerging risks and or conflictive issues, thus allowing prevention;

= Detection of impacts to allow for timely remedial action when needed;

= Performance measurement of the implementation of development plans and
management actions;

» Reduced risk of planning mistakes;

» Reduced public liability; and

= Regular monitoring which can lead to rolling improvement.

According to Yunis (2004), there are different kinds of indicators, each with different

purposes for decision makers:

» Early warning indicators (e.g., decline in numbers of tourists who intend to return);

= Indicators of stresses on the system (e.g., water shortages, or crime indices);

= Measures of the current state of the industry (e.g., occupancy rate, level of tourists’
satisfaction);

= Measures of the impact of tourism development on the biophysical and socio-
economic environments (e.g. indices of the level of deforestation, changes of
consumption patterns and income levels in local communities);

» Measures of management efforts (e.g., cleanup cost of coastal contamination); and

= Measures of management effect, results or performance (e.g., changed pollution

levels, greater number of returning tourists).

2.6.3 Indicator Development

The 2 sites considered for this study — Greencastle, Jamaica and lwokrama, Guyana -
clearly exhibit that different destinations have very differing levels of tourism planning

and regulation processes. Literature suggests that where a tourism strategy is already
established (such as at Iwokrama), having a focus on sustainability indicators can help
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by improving data input sources, analysis of the collected data as well as reporting
methods. For places such as Greencastle, where there is currently no formal tourism
plan, they can benefit immensely from indicator development. Indicator development
according to the WTO'’s recommended procedure contains some core fundamentals of
tourism planning to allow for the selection of the most relevant and feasible indicators for

a given site. The main elements of this procedure are shown below in Figure 2.5.

Research and Organization
A. Definition/delineation of the
destination
B. Use of participatory processes
C. Identification of tourism assets and
risks; situation analysis
D. Long-term vision for a destination

v

Indicators Development
E. Selection of priority issues and
policy questions
F. Identification of Desired Indicators
G. Inventory of data sources
H. Indicators selection

v

Implementation of indicators
I. Evaluation of
feasibility/implementation procedures
J. Data collection and analysis
K. Accountability and Communication
L. Monitoring and Evaluation of Results

Figure 2.5 Recommended scheme for indicator development (adapted from Yunis, 2004).

According to the WTO (2004) the main criteria for selecting sustainability indicators in
tourism are classified as:

= Relevance of the indicator to the selected issue;

» Feasibility of obtaining and analysing the needed information;

= Credibility of the information and reliability for users of the data;
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= Clarity and understandability to users; and

= Comparability over time and across jurisdictions or regions.
Historical data is required to go through this indicator selection route suggested by Yunis
(2004). This work attempts to find indicators that are applicable throughout the
Caribbean as a first approach by which data collection can commence and allow for the

tailoring of indicators based on collected data.

2.7 Management of Ecotourism in the Caribbean

Measuring sustainable development, across any industry, requires regulation as a form
of management (Stewart, 2005). For tourism, inclusive of ecotourism, in the Caribbean
this comes in the form of national level management of the industry by some
governmental agency or ministry within each territory. According to Stewart (2005) and
Finnetty (2000), the management of tourism, in its various forms, by Caribbean
governments has not usually been met with positive acclaim. Thus to ensure the
sustainability of the industry a lot of onus is placed on the ecosite’s owners to have

corporate responsibility with regard to sustainability (Tisdell, 2001; Miller, 2001).

For the latter reason there has been an upsurge in the number of ecohotels throughout
the Caribbean that are being managed by Non-governmental organizations (NGOSs),
whether for-profit or non-profit, that have some type of environmental conservation
and/or preservation mandate (Finnetty, 2000). Typically the other key type of
management of ecotourism in the Caribbean involves some type of government
partnership. Regardless of the type of ecotourism management employed at a site,
assessment of the site’s management is done only if the ecohotel is attempting to gain

certification and this is done through qualitative measures (Holden, 2000; Finnetty, 2000;
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Stewart, 2005). This work used Social Network Analysis (SNA) to simply compute the

strength of ecotourism’s management strength.

2.71 Social Network Analysis (SNA)

SNA is used widely in the social and behavioral sciences, as well as in economics,
marketing, and somewhat for project management in industrial engineering (Taagepera,
2008). The social network perspective focuses on relationships among social entities
and is an important addition to standard social and behavioral research, which is
primarily concerned with attributes of the social units (Wasserman and Faust, 1994).
Management, of any kind, refers to the use of people (i.e. social units), in some level of
seniority to others, to control some commodity. According to some measuring indices of
SNA, characteristics of each actor's interaction or management activities will affect the
holistic management of assets in terms of sustainability and structure (Li and Chen,

2006).

Social network theory and methods of SNA are being increasingly used to study real-
world networks in order to support knowledge management and decision making in
organizations (Hu, 2009). As was alluded to earlier, SNA has been used since the early
1970’s as the theoretical basis for the examination of general social and behavioral
science communities (Wasserman and Faust, 1994). The importance of SNA is
highlighted by the demonstration that an individual’s behavior can often times be
categorized by their relations with others. According to Cairns (1979) and Rogers (1962),
social network research can range from small-scale studies (micro level) of a persons’
intimate social network to system studies (macro level) focusing on larger societal and
community organizational structure. SNA is inherently based on the underlying premise
that “the structure of relations among actors and the location of individual actors in the
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network have important behavioral, perceptual, and attitudinal consequences both for

the individual units and for the system as a whole” (Knoke and Kuklinski, 1982).

Researchers in the field concur that one’s social network is not consistent and varies
depending on context and situation. As such one accepted classification of social
networks is as either formal or informal. Formal social networks describe personal
contacts that act as organized circuits of information where interaction usually occurs in
a planned or structured setting (such as in management). On the other hand, informal
social networks are usually those personal contacts that comprise casual or
spontaneous sources of information and interaction usually occurring in an unplanned or
unstructured setting (Agadjanian, 2002). Another common categorization is based on
the strength of the ties between actors and is based on the Strength of Weak Ties
(SWT) Theory. This theory identifies strong ties as those that include relations with
family or friends and weak ties as those that consist of acquaintances or distant
contacts. In SWT weak ties are utilized to obtain new information and strong ties are
used to apply or act on the new information. Hence, having these ties so classified in an
ecotourism management network can be advantageous for more effective creation and

dissemination of information.

Regardless of the type of network that is created (i.e. formal or informal; and strong or
weak ties), SNA can be carried out on a whole or partial network basis. Simply put, a
network can be analyzed with all possible relations (links) among the actors or only
select relations. Studies that only examine certain relations and actors are called
egocentric. These egocentric networks are the most practical to collect data for and
study (Carrasco et al., 2006). This is the type of network utilized in this work to analyze
the strength of just managerial relations at each ecosite.
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2.8 Water Quality as an Indicator of Sustainability

Ecotourism facilities throughout the world, inclusive of the Caribbean, are often located
in rural and remote areas with limited potable water supply (Eagles, McCool and
Haynes, 2002) and heavy reliance on harvested rainwater and surface water
withdrawals (Manson, 2008). This is in addition to the ecosystem services that fresh
waterways provide for aquatic flora and fauna and as such there needs to be concern
from both the human health and species propagation angles (Meybeck, Chapman and

Helmer, 1989; Chapman, 1996).

Anthropogenic river pollution can be categorized as emanating from municipal, industrial
or agricultural sources (Gleick, 1993). The effluents from municipal and most industrial
effluents are point sources as they disseminate into waterways from known points unlike
non-point sources (Chapman, 1996). Agricultural pollution and runoff are the most
common form of non-point sources of surface water and ground water pollution (Gleick,
1993). Typically agricultural pollution contains, in excess, nitrogen (mainly in the forms of
ammonium, nitrate and nitrite) and phosphorus which are the key proponents of
eutrophication (Biswas et al., 2006). From both point and non-point sources typical
pollutants include toxics such as heavy metals, synthetic and industrial organics,
chlorides and salts (Kotti et al., 2005). Not to be omitted are the microbiological
contamination that can enter surface waters. This type of contamination is of extreme
importance whether the water ways are being used for drinking water sources,
recreation (e.g. swimming or boating), and irrigation of crops or as a source of fish for

human consumption (Meybeck, Chapman and Helmer, 1989; Chapman, 1996).

Ecotourism activities at any ecotourism site include some measure of anthropogenic
activity. The extent of both on-site and off-site anthropogenic activity is expected to
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increase as the ecotourism industry continues to grow. Hence, a tool to assess surface
water quality in correlation with increasing ecotourism activity (inclusive of tourist
visitation) is needed. Traditionally, river water quality parameters of environmental
concern have included NOs-N, NO,-N, PO,*-P, Biochemical Oxygen Demand (BOD)
and Chemical Oxygen Demand (COD). These parameters have been given priority since
the classification of river water quality into 4 categories by both Petts and Eduljee (1994)
and Dunette and O’Brien (1992). These authors have called Class | ‘good quality’, Class
Il ‘fair quality’, Class Il ‘poor quality’ and Class IV ‘bad quality’. The major parameter in
determining a Class | water according to their scheme is BOD, where such water must
have a BOD <3 mg/L so that it is suitable to be used as a potable water supply as well

as support aquatic life while having a high amenity value (Kotti el al., 2005).

Petts and Eduljee (1994) defined a Class Il water as one that needed improvements and
known to receive turbid discharges while they described a Class Ill water as having a
dissolved oxygen saturation (DO%sat) below 50% and urgently needing improvement of
guality to support aquatic flora and fauna. Class IV water was summarized by both Petts
and Eduljee (1994) and Dunette and O’Brien (1992) as water that is heavily polluted and
possibly anoxic having BOD values in excess of 12 mg/L and consequently unable to
support life. It is in consultation with this classification scheme as well as the selection
criteria developed by Chapman (1996) that parameters were decided upon for this study.
An adaptation of the selection criteria developed by Chapman (1996) is given in Table

2.4 where only the uses of surface water at the 2 sites are extrapolated upon.
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Table 2.4 Summary of selection criteria of variables for water monitoring program (adapted from Chapman,
1996).

Agriculture
Aguatic Drinkin . .
Background 4 9 Recreation N Livestock
S life and water Irrigation .
monitoring . - and health watering
fisheries source
General variables
Temperature XXX XXX X
Color XX XX XX
Odor XX XX
Suspended solids XXX XXX XXX XXX
Turbidity X XX XX XX
Conductivity XX X X X
Total dissolved
. X X XXX X
solids
pH XXX XX X X XXX
Dissolved oxygen X X
Hardness XX
Chlorophyll a XX XX
Nutrients
Ammonia X XXX X
Nitrate/nitrite XX X XXX XX
Phosphorus or
XX
phosphate
Organic matter
Total organic
XX X X
carbon
Chemical oxygen
XX XX
demand
Biochemical
XX XXX XX
oxygen demand
Major ions
Sodium X X XXX
Potassium
Calcium X X X
Magnesium XX
Chloride XX X XXX
Sulfate X X X
Trace metals
Heavy metals XX XXX X X
Arsenic &
. XX XX X X
selenium
Microbial
indicators
Fecal coliforms XXX XXX XXX
Total coliforms XXX XXX X
Pathogens XXX XXX X XX

x — xxx Low to high likelihood that the concentration of the variable will be affected and the more important to include the
variable in a monitoring program.
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At both sites surface water was used for all of the purposes highlighted. Hence, the
information in Table 2.4 was intersected with United Nations’ Environmental Programme
(UNEP) basic monitoring variable for streams as exists in its GEMS/WATER programme
(UNEP, 2009). The basic stream monitoring variables according to the GEMS/WATER
programme are: water discharge/head; total suspended solids; transparency;
temperature; pH; conductivity; dissolved oxygen; calcium; magnesium; sodium;
potassium; chloride; sulphate; alkalinity; nitrate plus nitrite; total phosphorus (unfiltered);
total phosphorus (dissolved); reactive silica; and chlorophyll A (Turner Il et al., 1995;
UNEP, 2009). The final bias of selection of monitoring variables came down to cost of

equipment and analyses.

River water quality varies both spatially and temporally (Gleick, 1993). These variations
depend on geography, morphology and pollutant loadings and so water quality is
specific to location and its surrounding land use/land cover (LULC) applications (Kotti et
al., 2005; Maillard and Pinheiro Santos, 2008). According to Maillard and Pinheiro
Santos (2008), in any given watershed, and across any time scale, almost everything
within the watershed will be deposited in the streams that drain it. Stormwater runoff is
the main source of non-point pollution carrying nutrients and chemicals into receiving
water bodies and is the root of the relationship between LULC and water quality (Waite,
1984; Kotti et al., 2005; Maillard and Pinheiro Santos, 2008). Therefore the LULC within
a watershed affects the degree of water pollution and surface water quality in any given
watershed and so it is important to assess the entire catchment when attempting to

monitor and/or manage water quality (Maillard and Pinheiro Santos, 2008).

It is well documented in the literature that statistical modeling has traditionally been used
to create water quality models based on a limited number of water samples. This has
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become increasingly popular and applicable due to the high cost in water sampling and
consequent analyses. For instance, the Maillard and Pinheiro Santos (2008) study
utilized 15 sample points to compute a statistical model. Similarly, the studies of Fisher
et al. (2000) and Basnyat et al. (1999) utilized 10 and 8 water sampling sites throughout
their respective watersheds in computing multivariate statistical water quality models.
Though these models were based on data collected over both the dry and wet seasons,
this approach is only acceptable since there is an underlying assumption that the LULC
at each watershed is predictable in the future. This underlying assumption is what
inherently dismisses the idea for application to ecotourism as land usage in the
watershed introduces new water quality interchanges to the natural hydrological cycle
(Biswas et al., 2006). The normative principles behind tourism, and ecotourism alike,
often concur that with expansion for the industry will come LULC issues. This is
especially true in the years of infancy, applicable to both sites chosen for this study in
terms of a saleable ecotourism product. Therefore, to accurately model water quality in
these watersheds there must be a sustained water quality monitoring program to
transcend seasons (i.e. wet and dry), watershed population increases, development of
ecotourism activities (inclusive of increased visitation) as well as natural fluctuations in

stream flow in times of flooding and natural disasters.

The modeling of water quality in a watershed in light of ecotourism activities and an
ecosite’s management takes on a complex system framework. As is typical of dealing
with complex systems, they must first be dissected for study (i.e. a reductionist
approach) before individual results can be combined through systems thinking (i.e.
systems approach) according to General Systems Theory (von Bertalanffy, 1968;

Checkland, 1993; Greenwood, 2006).
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29 Reductionist Approaches Versus Systems Approaches

According to General Systems Theory, reductionist approaches are best applied in the
study of sub-systems whereas the systems approach looks at whole systems
(Checkland, 1993). Therefore the reductionist approach is used to attempt to solve
problems within a system while the complex systems approach is used thereafter to
frame and define the issues (Checkland, 1993; Greenwood, 2006; Muga, 2008).
Reductionist approaches attempt to solve sub-system interactions (e.g. ecotourism
activities and indicators studied devoid of water quality). The dynamics of such sub-
system interactions are then linked in trying to understand the complex system in
guestion. The application of reductionist and systems approaches within the scope of

this work is highlighted in Figure 2.6.
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Reductionist Approach
No. 1

Chapter 4

- Use of suggested
indicators to choose
applicable indicators based
on activities

- Social data collection
techniques used to collect
information from community,
staff and management

Sustainability
Indicators

Reductionist
Approach No. 2
Chapter 5

- Use of suggested
indicators to choose
applicable
indicators

- Social Network
Analysis for
numerical
determination of
management
strength

Sustainability
Indicators

Systems Approach to Complex System

Sustainability
Indicators

Systems Approach
Chapter 7 (i.e. direct)

- Determine the pathway
to be taken to obtain all
the required data sets to
understand the complex
dynamics

- Explain how systems
thinking can be used to
numerically link
activities, management
and water quality in
STELLA®

Chapter 8 (i.e. indirect)
- Recommendations to
improve sustainability
education in Caribbean
Primary and Secondary
education

Reductionist
Approach No.
3

Chapter 6

- Water quality
monitoring

- Training of
management /
monitoring
staff

Figure 2.6 Reductionist and systems approaches utilized in this work.
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2.9.1 Systems Approach

Any collection of components that work together to produce a unique quality is called a
system (Fisher, 2005). Systems theory is based on the assumption that all types of
systems have common characteristics regardless of their unique internal structures
(Skyttner, 2005). That is, areas characterized globally by ecotourism activities have
similar sets of interdependent controlling processes even if the behavior of individuals
and the physical structures of the specific locality are different. Systems approach
consists of systems thinking and systems dynamics. Systems thinking is a methodology
used to identify and solve phenomena operating in and arising out of a larger
environment (Shiflet and Shiflet, 2006). Systems dynamics is the use of computer
simulations to model the global dynamics of the systems components to understand
rather than predict the behavior of the system over time (Ford, 1999; Shiflet and Shiflet,

2006).

2.9.1.1 STELLA®

The STELLA® software is specifically designed for modeling the dynamics of highly
complex or interdependent systems (Hannon and Ruth, 2001). One of the main
advantages of STELLA® is its ability to make small modifications to a model and then run
simulations to observe the effects provoked on the overall model dynamics (Forster and
Hamlyn, 2001; Diaz-Ibarra, 2004). The software allows one to represent complex
systems conceptually through a series of simple building blocks that represent the
controlling processes operating to produce an emergent behavior (Ford, 1999). An icon
— based graphical interface in the form of “Stock and Flow” diagrams is used to
represent the concepts of systems thinking. The model equations are automatically

generated and made accessible beneath the model layer.
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2.9.1.2 Sustainability Education
Regardless of the success of engineering fixes, models, etc. in order to try to sustain
sustainability in the future there is need to educate the adults of tomorrow of their role in
responsible sustainable development (Hougham, 2008; McLean, 2009). Thus a systems
approach is required to educate children of today to help them to acquire the skills to
make informed decisions that will both benefit themselves and generations to come. In
order to achieve several reductionist approaches are needed that would then hopefully
culminate in a successful education system. One of UNESCOQO’s famous quotes on
education for sustainable development reads:
‘Sustainable development is seeking to meet the needs of the present without
compromising those of future generations. Therefore we have to learn our way out of

current social and environmental problems and learn to live sustainably.’

This work focuses on a bottom-up approach to educating Caribbean children in
sustainability and sustainable development. The top-down approach to sustainability
education has been widely studied, though not in the Caribbean, and can be easily
transferrable (Crede, 2009; Hougham, 2008). This is of particular importance since this
is currently the United Nations Decade of Education for Sustainable Development (2005-
2014), for which United Nations Educational Scientific and Cultural Organization
(UNESCO) is the lead agency. During this decade UNESCO'’s goal is to integrate the
principles, values, and practices of sustainable development into all aspects of education
and learning, in order to address the social, economic, cultural and environmental
problems we face in the 21st century. Should the Caribbean remain on its current track,
it will not be able to achieve this decade’s goals. This work recommends actions that can
set the Caribbean on its path to achieving the goal through inclusion of sustainability into
formal primary and secondary school education.
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CHAPTER 3: MATERIALS AND METHODS

3.1 Introduction

Greencastle, Jamaica was visited in August 2008 and Iwokrama, Guyana was visited in
March 2009. During these visits, fresh surface water quality was monitored by use of a
Quanta Hydrolab™ and simultaneously grab surface water samples were taken. Each
water sample was then acidified after alkalinity measurements were completed in the
field. Further analyses were conducted ex situ. While in the field at each site, surveys,
screening and scoping exercises as well as environmental checklists were utilized to
attempt to understand the dynamics of the population, society and ecotourism in the
respective areas. The underlying principles for the choice of the structure of these
instruments are detailed herein. This work attempts to create assessment frameworks
from the reductionist and systems approaches and the steps in creating these are also

delved into here.

3.2 Reductionist Approaches
3.2.1 Water Quality Monitoring and Sampling Techniques
IN SITU
Quanta Hydrolab™ calibration requires the following materials and equipment:
= ~18.1 MQ-cm Deionized (DI) water
= Electrode storage solution (11% KCI on mg/kg basis) (Thermo Electron
Corporation)

» pH4,7 & 10 buffer solutions (Fisher Scientific)
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= 500 uQ/cm, 445 uQ/cm and 200 pQ/cm Conductivity/TDS standards (Ricca
Chemical Co.)

» 40 NTU (Ricca Chemical Co.) and 10 NTU (Hach Chemical Co.) turbidity
standards

» Etrex GPS handheld (Garmin)

= Quanta Hydrolab™ multimeter

The calibration procedure followed was that suggested by the manufacturer in the
multimeter’'s manual. This procedure can be found on the World Wide Web at:
http://www.ecoenvironmental.com.au/eco/water/hydrolab_quanta.htm (Hydrolab

Corporation, 2002).

The GPS was used to determine elevation when the meter was being calibrated. This
information was then utilized to mathematically determine the atmospheric pressure at

that elevation. This value was input during calibration for %DO sat.

Grab Surface Water Sampling requires the following materials and equipment:
» Liquid-nox solution
= Sodium hydroxide (NaOH), extra pure pellets (Acros Organics)
= ACS grade concentrated nitric acid (HNO3) (Fisher Scientific)
» High density polyethylene (HDPE) bottles

= ~18.1 MQ-cm Deionized (DI) water

The method utilized for water sampling was as described in Standard Method 1060 B
(APHA, AWWA and WEF, 1998). In accordance with this method, samples were taken
with 250 mL HDPE bottles (Nalgene). These bottles, inclusive of respective caps, were
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all first pre-washed with 1% liquid-nox solution then rinsed 3 times with tap water. The
pre-washed bottles were then soaked in a 1 N NaOH bath for at least 1 hour. After base
soaking, the bottles were rinsed with DI water 3 times before being soaked in a 10%
HNO; bath. The bottles were soaked in the acid bath for at least 1 hour before being
rinsed 3 times with DI water. All bottles were left to drip dry at room temperature. Note
that all glassware and plastic materials utilized for ex situ methods were cleaned in this

manner.

After samples were taken in the field, the samples were placed in doubly sealed Ziploc™
bags. Once the in situ analyses were complete the bottles were sealed with Para film™
and acidified to 5 % HNO; before being shipped. Once the samples were received at the

lab they were kept in the refrigerator.

Alkalinity measurement requires the following materials and equipment:
= ~36 N Sulfuric acid (H.SO,), A.S.C. Plus (Fisher Scientific)
= ~18.1 MQ-cm Deionized (DI) water
= Phenolphthalein, Certified A.S.C. (Fisher Scientific)
= Methyl Orange, indicator (Acros Organics)
= Ethyl alcohol, 190 proof spectrophotometric grade ethanol (Acros Organics)

=  Burette

Alkalinity measurements were made within 24 hours by titrating 50 mL of samples with
0.02 N H,SO, to a phenolphthalein end point then to a methyl orange end point. Each
associated volume was noted so as to determine the caustic/OH" alkalinity and the
carbonate alkalinity respectively. Note that this analysis was carried out before the water
samples were acidified with ultra pure nitric acid to give a 0.1% acid solution. Some
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samples were also filtered using a 0.2 ym PES filter (Nalgene) and acidified with nitric

acid. All acidified samples were stored for elemental analysis.

Microbial analysis and enumeration requires the following materials and equipment
= Thermotote™ Portable incubator
= Membrane filtration apparatus (0.45um membrane filter, filter cup, hand pump)

= Fisherbrand™

disposable Petri dishes (Fisher Scientific)
» m-FC agar media
» Bifocal magnifying glass

*  Para fim™

= ~18.1 MQ-cm Deionized (DI) water

125 mL of each collected grab sample was kept for enumeration of coliform bacteria.
100 mL of sample was filtered through a 0.45 ym membrane filter, which is capable of
trapping all bacteria (Agard, 2002). The membrane filter was then placed within a Petri
dish containing m-FC agar media. This m-FC media selects for E. coli, which is the chief
indicator of fecal coliform (Edberg, 2000). Each Petri dish was then sealed with Para
film™ then placed in an incubator at 44.5°C for 24 + 2 hours. During this time period,
individual bacterial cells grew on the filter into visible colonies. Following the allotted time
period, the samples were removed from the incubator and colonies of coliform bacteria
were counted using a bifocal magnifying glass with a 10 x magnification, fecal coliform
colonies appeared dark blue. This color arises from the interaction of a metabolite of
lactose that reacts with the dye that is in the culture medium. The colonies were counted

and reported as # CFU/100 mL.
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EX SITU — samples filtered with 0.45 um (Nalgene) bottle top filters

The reference methods followed for the ex-situ analyses are shown in Table 3.1. Also

highlighted in Table 3.1 are the preservation techniques and holding time limitations that

had to be adhered to preserve the integrity of the samples. Once the samples were

preserved and brought to the lab, they were all kept below 4°C by refrigeration.

Table 3.1 Summary of ex-situ methods utilized for water analyses.

Parameter Units Methodology Reference Maximum Preservation
Holding Technique
Time

Phosphorous mg/L Spectrophotometry STM 4 Weeks | Acidified with
H2804 or HNO3;
pH= 2

NO3-N mg/L Spectrophotometry STM 2 Days Roefrigerate at
4°C

COD mg/L Block digestion STM 2 Days Refrigerate at
4°C

Total mg/L Titrimetric, EDTA STM 6 Months | Acidified with

Hardness CaCOs; H,SO,4 or HNO3;
pH=< 2

Ca, Mg mg/L Titrimetric, EDTA STM 6 Months | Acidified with
H2804 or HNO3,
pH=< 2

Dissolved Mg/l Atomic Absorption USEPA 6 Months | Acidified with

Metals (Cd, H,SO,4 or HNO3;

Pb, As, Al, Se) pH< 2

Fecal coliform/ | CFU/100 | Incubation STM 6 hours Refrigerate at

E. coli mL 4°C

STM — Standard Methods (APHA, AWWA and WEF, 1998); USEPA — United States Environmental Protection Agency

(USEPA, 1979).

Chemical Oxygen Demand (COD) testing requires the following materials and

equipment:

» Hach® DR/4000U spectrophotometer

» Hach® COD reactor (Model H0492805390)

= Hach® COD high range (0 — 1500 mg/L) test kit (tubes contain 5 mL mercuric

sulfate [HgS0,*] solution)

= ACS grade concentrated nitric acid (HNO3) (Fisher Scientific)

= ~18.1 MQ-cm Deionized (DI) water
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A pre-prepared test tube was prepared per sample by addition of 1 mL of sample. A
blank was also created by addition of concentrated HNO; to 5 % HNO3, the
concentration to which samples were acidified for preservation. While the test tubes
were being prepared, the COD reactor was warmed to 150°C. Once warmed, the
sampled were placed into the reactor for digestion for 1 hr at 150°C. At the end of the
hour the samples were allowed to air cool to room temperature. The Hach® DR/4000U
spectrophotometer was then programmed to method 2720 and wavelength of 620 nm
before the blank was used to set the COD concentration to 0 mg/L. All the other tubes
were placed into the spectrophotometer and the COD readings determined. Note that
before being placed into the spectrophotometer the test tube surface was cleaned with

lint free wipes.

Nitrate testing requires the following materials and equipment:
= Hach® DR/4000U spectrophotometer
= Hach® N high range (0 — 30 mg/L NO3-N) test kit with NitraVer X Reagent B
powder packets
= ACS grade concentrated nitric acid (HNO3) (Fisher Scientific)

= ~18.1 MQ-cm Deionized (DI) water

Similar to the COD test described above, the Hach® DR/4000U spectrophotometer was
programmed to method 2511 and wavelength of 410 nm. A pre-prepared test tube was
prepared per sample by addition of 1 mL of sample and a blank was created by addition
of concentrated HNO; to 5%. All these prepared test tubes were then inverted for proper
mixing. To the mixed tubes was added a single packet of NitraVer X Reagent B powder

per tube before being mixed again. The tubes were then allowed to react for 5 minutes
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before the outside of the tubes were cleaned with lint free wipes and the readings taken

on the spectrophotometer.

Phosphorous analysis requires the following materials and equipment:

=  Ammonium molybdate-vanadate soln. ASTM D-15 — for P in Water (Ricca
Chemical Co.)

* Potassium Phosphate, Monobasic (Potassium Dihydrogen Phosphate
Anhydrous) (EMD Chemicals, Inc.)

= ~36 N Sulfuric acid (H,SO,), A.S.C. Plus (Fisher Scientific)

= ~12.1 N Hydrochloric acid (HCI), Certified A.S.C. Plus (Fisher Scientific)

» Fisherbrand 1cm path length disposable plastic cuvette (Fisher Scientific)

» ~18.1 MQ-cm Deionized (DI) water

= Genesys 20 Spectrophotometer (Thermo Scientific)

» Hot block (Environmental Express, Model SC150)

The analysis for P in surface waters was done in accordance with Standard Method
4500-P C (i.e. Vanadomolybdophosphoric Acid Colorimetric Method) (APHA, AWWA
and WEF, 1998). In order to determine total P present an acid mixture was made such
that 60 mL concentrated HCI was mixed with 8 mL concentrated H,SO, and diluted to
200 mL with DI water. 25 mL of each unfiltered sample was then poured out into HDPE
digestion vessels and 0.8 mL of the acid mixture added to each vessel. The prepared
samples were then placed in the hot block and kept at around 90°C for 1 hour. After this
hour the samples were allowed to air cool to room temperature. Once cooled, the
samples were then raised to the 25 mL mark with DI water and stirred for homogeneity.

These samples will be referred to hereunder as the treated samples.
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For both the treated and untreated sample sets 1.2 mL of each was placed into a clean
disposable 1 cm path length cuvette. To each cuvette was then added 0.4 mL
Ammonium molybdate-vanadate solution and 0.4 mL DI water. The samples were then
allowed to sit for 10 minutes for proper color development. During this time the

spectrophotometer was warmed and then the absorbances found at 400 nm.

From a stock of 100.0 mg/L PO,*-P, made from stock monobasic potassium phosphate,
treated and untreated standards of known concentration (i.e. 0, 0.5, 1, 3, 5 and 10 mg/L)
so as to develop a calibration curve. Fresh stocks of 100.0 mg/L PO,*-P and calibration
standards were prepared on analysis days. Clearly note that in the case of treated
standards these were heated along with the actual samples to ensure similar conditions
were experienced. The treated samples will give the total P and the respective untreated
sample gives the P as orthophosphates. Thus the difference of these 2 values will give,

for any given sample, the acid hydrolysable P.

Total Hardness, Ca and Mg concentration analyses require the following materials and
equipment:
»  Water hardness buffer APHA/ASTM/EPA — for Water hardness (Ricca Chemical
Co.)
= EDTA, 0.01 M (M/100) Volumetric Solution (APHA)
= Ethyl alcohol, 190 proof spectrophotometric grade ethanol (Acros Organics)
» Hydroxylamine hydrochloride, reagent A.C.S. (Acros Organics)
» Eriochrome Black T, pure, indicator grade (Acros Organics)
= Murexide indicator, Ammonium purpurate-sodium chloride mixture APHA/EPA —
for Ca (Ricca Chemical Co.) or Hydroxynaphthol Blue (MP Biomedicals, Inc.)
=  Sodium hydroxide, extra pure pellets (Acros Organics)
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= ~18.1 MQ-cm Deionized (DI) water

= Burette

The computation of these 3 entities are based on the assumption that total hardness is

due to the presence of Mg?* and Ca?* only. That is:

Total Hardness = Hardness due to Mg** + Hardness due to Ca** (3.1)

The analytical technique followed is as described in Standard Method 3500 (EDTA
Titrimetric Method: Ca, Mg, Total hardness) (APHA, AWWA and WEF, 1998). Samples
were filtered through 0.45 ym PES filters (Nalgene).

For all the analyses done standard 0.01 M EDTA was placed in a burette and 50 mL of
each sample in a clean acid rinsed beaker. For the determination of total hardness 2 mL
hardness buffer was placed into each sample along with 4 drops EBT indicator. The
samples were then titrated to a blue color. For the determination of the Ca concentration
2 mL of 1 M NaOH was added to each sample and along with either 0.1-0.2 g murexide
or hydroxynaphthol blue crystals, ensuring the pH was above 12 before commencement
of the titration. Once above pH 12, each sample was titrated to a royal blue color. Mg

concentration was then computed by use of Equation 3.1.

Eriochrome black T indicator was prepared by dissolving 0.5 g eriochrome black T and

4.5 g hydroxylamine hydrochloride in 100 ml 95% ethyl alcohol.

Elemental Metal Analysis - Graphite Furnace Atomic Adsorption (GFAA) Methods
Only dissolved metal analysis was done by use of the Varian Spectra AA640. The
system utilized was fitted with an automated sample injection arm (GTA 100). The auto
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sampler was programmed to recalibrate after each 6 samples and a total of 3 replicates
were run for all standards in calibration curve generation. Manual pre-mixing of
standards was done at each elemental run. This system was used to analyze for the
following metals: Pb, As, Al, Se, Cd, Ni, Cu. Table 3.2 gives the details of the settings
used for each of the listed metal’s analysis. These settings were taken from the Varian

operating manuals (Varian Australia, 1989; Rothery, 1988).

Table 3.2 Operating GFAA conditions used for metal analysis (adapted from Varian Australia, 1989;
Rothery, 1988).

Operating conditions
Element | Wavelength Lamp | p1atrix and . Injection volume
current Modifier
(nm) (mA) makeup (uL)
Pd solution (500-2000 pg/mL) + .
0,
Pb 283.3 5 0.1% reducing agent ascorbic acid (4% 20 total; 15 ggmple
HNO; + 5 modifier
w/v used)
Pd solution (500-2000 pg/mL) + .
0,
As 193.7 10 0.1% reducing agent ascorbic acid (4% 20 total; 15 §§ample
HNO3 wiv used) + 5 modifier
0.1%
Al 396.2 10 HNO; None 20 sample
0.1% . 20 total; 15 sample
Se 196.0 10 HNOs Pd solution (10 uL of 500 pg/L) + 5 modifier
Pd solution (500-2000 pg/mL) + .
0.1% . . o 20 total; 15 sample
Cd 228.8 4 HNOs reducing agent ascorbic acid (4% + 5 modifier
w/v used)

For all the analyses done ultra pure argon gas (Airgas) was used as the carrier gas. The
makeup solution was made from ACS grade concentrated nitric acid (HNO3) (Fisher
Scientific). The standards utilized for obtaining calibration curves were 0, 5, 10, 20 and
40 ug/L which were all diluted from 1000 pg/L standard stocks (all stocks were in a
HNO; matrix; Cd, Se and Pb were from Acros Organics; As and Se were from Fisher

Scientific; while As and Al were from Ricca Chemical Co.).
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3.2.2 Evaluation of Ecotourism Activities

Conventional environmental auditing principles were used to develop 2 environmental
audit tools: Environmental checklist; and Screening and Scoping Exercise (see Appendix
A). Both tools were fundamentally designed and constructed so that conclusions on the
significance of impacts of onsite activities (past and future) are clear and supported by
well rationalized and documented impact descriptions and analyses. The Checklist was
developed as a tool to be filled by each site manger and probes into the past and
planned onsite activities. Physical environment, ecology, human environment and
regulatory framework were all incorporated into the questioning, which was spread
across the core pillars of sustainability. The Screening and Scoping Exercise was
designed as a researcher tool to assess current and future impacts of, in consideration
of observations, onsite discussions with staff as well as historical land use/land change

(LULC) information attained from governmental agencies.

A survey instrument (see Appendix A) was designed to gauge the surrounding
communities’ acceptance of, and impact on, the ecotourism ventures studied in this
work. The main sections of the survey were demographics, tourism and ecotourism
involvement of household members, water and sanitation household practices as well as
respondent outlook on ecotourism and tourism potential for their communities
(Oppenheim, 1992). The integrity of this type of research is based on the systematic
collection and analysis of information. More specifically, it assumes, first of all, that the
researcher has maintained an atmosphere of scepticism and objectivity as part of the
process of collecting information (Burns and Bush, 1995). According to Boxill et al.
(1997) and Babbie (1992), the dilemma which the social researcher faces is that of
collecting valid and reliable information from human subjects without infringing on their
personal rights and freedoms. As such to ensure this study did not violate any intrinsic
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codes of ethics, the survey was put before that University of South Florida’s Internal

Review Board and passed with exemption status (see Appendix A for exemption letter).

The survey was person-administered such that the interviewer read the questions to the
respondent and recorded his or her answers. Despite person-administered surveys
being the primary administration method, its popularity has fallen off as communications
systems have developed and technology has advanced (Burns and Bush, 1995).
However, this method was deemed most appropriate for the Caribbean’s rural areas that
were being utilized since technology at the Guyanese communities utilized was very
meagre. The subjects utilized in the survey were chosen via a non-probability sampling
technique (Fink, 2003a; 2003b) as known managers and senior level staff, and members
of their households, at the ecotourism businesses at the 2 study sites were purposefully
omitted from the survey. This type of judgemental (or purposive) sampling, according to
Schensul, Schensul and LeCompte (1999), is acceptable in social research when the

judgement is thought to, or known to, protect the integrity of the study.

The results of the checklist, screening and scoping exercise as well as the community
survey were analyzed in consideration of observations and historical LULC for the
regions of concern to determine indicators across the 3 core pillars of sustainability —
environmental, societal and economic sustainability. More detail on the choice of
indicators is given in Chapter 4. Nevertheless, the chosen indicators were represented
in a target plot that was generated with Microsoft Excel™ after each indicator was
assigned an impact factor on a scale of 0 (no impact) to 3 (high impact) in increments of
0.5. In order to assess impacts and assign impact factors a non-exhaustive list of

questions were developed for each chosen indicator. For both sites 5 scenarios were
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developed to test that this tool created is able to respond to changes in demographics

and society.

3.2.3 Management of Ecotourism

Informal semi-structured interviews were conducted with the ecotourism managers at
each site to gauge management style, structure and effectiveness. The semi-structured
interview is shown in Appendix A. This interview session was used to understand the
organizational structure for each study site so that their management network could be
mapped. Social Network Analysis (SNA) theory was then applied to the management
network created to ultimately determine the strength of the network as well as to provide
recommendations that will improve the effectiveness of management. In order to create
this management network, a modified SNA had to be done such that only the interaction
amongst players of interest was institutionalized into the formal management structure.
Once the network was created for each site, it was analyzed according to the

sociocentric SNA approach (Chung, Hossain and Davis, 2005).

The network’s strength was determined through the use of matrix algebra in Microsoft
Excel™. In this analysis each player was analyzed for their management influence on all
the persons that are connected. Where a player has a relationship with another, that link

is given a score of 1 and where there is no relationship a score of 0 was assigned.

Sustainability indicators for ecotourism management in the Caribbean were assessed
through consideration of management performance indicators as well as tourism
performance indicators provided by the World Tourism Organization (WTO), Inter-
American Development Bank (IDB), and Asian Development Bank (ADB) as well as the
Global Sustainable Tourism Criteria developed in partnership with the Rainforest
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Alliance, WTO, the United Nations Environment Programme (UNEP) and the United
Nations Foundation. As was alluded to in Chapter 2, these suggested indicators were
considered due to the lack of relevant information required for analysis for the
Caribbean’s ecotourism industry inclusive of at the 2 study sites. Nevertheless, these
suggested indicators were intersected with the results of the interviews with the site
management as well as literature on the Caribbean to develop 2 ecotourism
management frameworks. The first framework to assess sustainability of ecotourism in
the Caribbean was done in consideration of management at the countrywide level (i.e. a
top down approach). The second framework was designed to assess at the site level the
sustainability of the ecotourism management regardless of type of management. Both
frameworks were represented through the use of target plots and were developed in the
same manner as mentioned above. Similarly, to assess impacts a non-exhaustive list of
questions was also developed for each chosen indicator. Note that the target plots
developed for management were done across the 5 pillars of sustainability —

environment, society, economics, cultural respect and political structure.

3.3 Systems Approach

STELLA® was used to construct the framework by which management of ecotourism
activities, inclusive of visitor impacts, can be linked to water quality such that the output
of the model will be water quality parameter values at a single point in the surface water.
The point of interest is defined as one that is utilized by the tourists (e.g. for bathing) or
by the ecohotel as a water withdrawal point. Before the STELLA® representations can be
built, systems thinking theory had to be utilized to find a logical path of linking the entities
in the aforementioned relationship in consideration of the limited data available. Once a
numerical model was developed based on a single water quality parameter, the systems
thinking behind it was tested by putting it into STELLA® to determine if it can be run i.e.
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to determine whether the thinking behind the model is correct from a systems
perspective. To double check that the numerical model was represented correctly in
STELLA®, the automatically generated equations generated by STELLA® was
algebraically manipulated to determine if the starting numerical model can be arrived at.
To observe if this model can be applied to multiple water quality parameters a bi-
indicator scenario was constructed in STELLA® after a modified numerical model was
arrived at. As was done for the uni-indicator model, the automatically generated
equations were algebraically manipulated to determine if the starting numerical model

was indeed what was run in STELLA®.

The model developed utilizes staff and tourist dynamics as well as management’s effect
on water quality. This represents a first quantitative attempt to model ecotourism
activities and surface water quality as a function of the ecosite’s management, which
according to the World Tourism Organization (WTO) is needed to assess the
sustainability of the industry (Manson, 2008). Also of concern to the WTO is the impact
that tourist themselves have on the often sensitive areas where ecotourism exists. This
concern comes from the standpoint that when ecotourists visit these areas they often
utilize sunscreens, gels, creams, etc. before utilizing waterways for ecotourism activities.
As such the numerical and STELLA® model frameworks were created to easily include
pharmaceuticals and personal care products (i.e. known endocrine disrupting
compounds) that may be released into waterways by ecotourists as possible water
quality indicators into the model. Recommendations of the data requirements for

construction of a more stringent model have been determined and highlighted.
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3.4 Incorporation of Sustainability into Caribbean Education

The idea and concepts of sustainability is current and spreading throughout the
developed world, however the Caribbean has not yet begun to formalize sustainability
education. As a first approach to attempt to suggest how this can be done there was an
audit of Caribbean Examinations Council’s (CXC) approved syllabi for high school and
post high school subject offerings; literature review of published work on Caribbean
education; and an audit of CXC approved pre-elementary and elementary school text
books for highlighted and common themes. This assessment led to recommendations
for where and how sustainability can be infused into curriculum and school activities
(e.g. through clubs such as 4H club and Girl Guides as well as national and regional
academic project-based competitions), both with the aims of increasing the awareness

of sustainability in the Caribbean as well as the gathering of much needed data.
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CHAPTER 4: ECOTOURISM ACTIVITIES

4.1 Introduction

For the purposes of this work ecotourism activities encompassed all onsite activity that is
needed to support the propagation of the ecotourism business. This includes other
businesses operated onsite to offset or augment ecotourism profits and/or longevity. In
order to gauge the magnitude and breadth of the impacts of ecotourism activities at each
site typical environmental audit tools (see Appendix A) were created and used for
assessment inclusive of a community survey, environmental checklist, screening and
scoping exercise and a semi-structured interview. The results obtained were factored
into observations made to create a tool for assessment that can transcend geographical

boundaries within the Caribbean for the analysis of ecotourism activities.

4.1.1 Objective and Subtasks
The main aim of the work in this chapter is to study ecotourism activities at each site and
develop a rigid and widely applicable sustainability reductionist tool that can be applied
to ecotourism sites in the Caribbean so as to quantify impact. The specific subtasks
were to:
= Create environmental audit instruments and use them onsite to collect
information,
» Select indicators that can be representative across the Caribbean’s ecotourism
sites for assessing sustainability of ecotourism activities,
» Create an assessment tool that can be used across the Caribbean region at
ecotourism facilities that is dynamic with demographic and social changes, and
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» Provide site specific recommendations for improvement of the sustainability of

ecotourism activities.

4.2 Comparison of Ecotourism at Greencastle and lwokrama

4.2.1 Survey Results

In order to assess and gauge community acceptance and perception of ecotourism
activities in both study areas a person administered questionnaire was used as a survey
instrument for persons found in and around the communities of concern. The survey
instrument is shown in Appendix A and the compiled data collected at both sites are
given in Appendix B. It should be noted that non-probability judgmental (purposive)
sampling was carried out. This means that there was indeed bias in the study so as to
eliminate persons that are known to be involved in the management activities at the

study sites of interest.

At the Greencastle site it was found that all respondents (N=8; Ntmae=5; Nmae=3) said that
they will support the development of tourism/ecotourism activities in their communities
but at the Iwokrama site only 94% of the total respondents (N=16; Ntmale=10; Nmae=6)
were of that supportive view. A myriad of responses were obtained from the tourism
development supporters when questioned as to why they were of this view. All

responses fell under 5 general themes as shown in Table 4.1.
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Table 4.1 Respondents’ rationale for supporting tourism development in Greencastle and lwokrama.

% of respondents
Theme
Greencastle Iwokrama
Development of area 25 19
Job creation 63 38
Business diversity in the area 13 0
Revenue generation 0 19
Increased recognition of communities 0 19

From Table 4.1 it can be seen that the majority of locals in and around Greencastle and
Iwokrama believe that development of tourism in their communities will assist with job

creation. In consideration of Figure 4.1, one can auger that locals are of this view since
for most of the respondents the tourism industry provides gainful employment for fellow

household members.
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Fig 4.1 Survey results for number of household members working in tourism industry. (a) Iwokrama and (b)
Greencastle.

The modal number of household members working in tourism as determined at the
Iwokrama site was 1 according to 88% of the respondents. However, a single
respondent had 2 household members employed within tourism. Interesting to note is
that of the 15 respondents that said their household contained tourism industry workers,
the highest level of education of the tourism worker in the majority of those households
(i.e. 10 of the 15) was reported as that of elementary or primary education. Of these 10

persons, their employment category can be classified as maids/kitchen staff. Four other
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responses reported the highest education level to be attainment of a Caribbean
Examination Council (CXC) certificate, the Caribbean’s equivalent of a US High School
Diploma while 1 other response stated the highest educational level to be a CXC
graduate with vocational studies. The 4 CXC graduates are generally employed in the
capacity of tour guides while the CXC graduate with vocational studies is employed as a

mechanic in the industry.

A similar analysis for Greencastle showed that the modal number of household
members working in tourism as also 1 with 63% frequency. All other responses claimed
that none of their household members worked in the tourism industry. Of the 5
households with a member working in the tourism industry 3 of those had elementary or
primary education as their highest formal level attained and they work as an office
assistant/tour guide, maid and handyman. The 2 other households with tourism industry
employees both have as their highest education level CXC attainment but at 2 different
levels. The employee with the regular CXC high school graduation works as a maid but
the other employee that has CXC with A levels is employed as a driver/mechanic. Note
that A levels represents the equivalent of the first year of college in the Caribbean’s
system of education and can only be attempted after regular CXC high school

graduation.
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Figure 4.2 Survey results for household utilization of tourism or ecotourism products and services. (a)
lwokrama and (b) Greencastle.

Despite several respondents at both sites having household members employed within
the tourism industry, Figure 4.2 shows that the households in question, generally, do not
utilize tourism or ecotourism products and services. Of the lwokrama respondents 82%
of the respondents’ households do not use tourism products and services while at
Greencastle 75% of the total respondents were of the same position. Table 4.2
summarized the common themes highlighted as reasons for the non-use of tourism or

ecotourism products and services.
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Table 4.2 Respondents’ rationale for non use of tourism products and services in Greencastle and
Iwokrama.

% of respondents
Theme
Greencastle lwokrama
Expensive 0 44
Busy 63 13
Not interested 0 19
Uncertain 0
Too old 13

From Table 4.2 it is clear that the major deterrent from using the product and services of
tourism is cost or expense in the case of Iwokrama respondents while the Greencastle
respondents attributed the same to their lack of time. The survey respondents’ average
annual household income for the Greencastle respondents is approximately US$1068

while that for the Iwokrama respondents is approximately US$567.

Regardless of their views on supporting the development of tourism in their communities
or the reasons for not using tourism amenities, all respondents agreed that their
communities had all the necessary amenities and/or infrastructure to allow for further
development of the industry. The respondents were able to give an array of ideas as to
how they wish to see the development of the industry in their communities. Their

responses are given below in Table 4.3.
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Table 4.3 Suggested activities given by Greencastle and Iwokrama respondents for the enhancement of the
tourism / ecotourism product in their communities.

Area Suggested activity
Lethem Bird watching
(Guyana) Training persons to be bird watching guides

Development of nature trails for bird watching

Georgetown (Guyana) | Sailing or kiting

Rupununi Development of a butterfly farm like in Fairview
Organic farming to support lwokrama International Center's
(Guyana) growing food needs

Craft with natural materials for sale
Outdoor camping

Fairview Annual heritage festival
(Guyana) Rafting in rapids
Boat trips

Fishing experience - especially using traditional Indian methods

Craft store to give more opportunities to young women

Greencastle area Water sports for the sea

(Jamaica) Kayaking
Anything that utilizes the sea around Robin’s Bay
Yearly community festival

Opening a craft store with handicrafts made by the local
community

Night time beach bar
Coastal water sports

4.2.2 Onsite Ecotourism Activities

4.2.2.1 Greencastle, Jamaica

Ecotourism in the Caribbean is highly seasonal with annual interruptions due to
hurricane seasons as well as prolonged rainy seasons. The management of Greencastle
Estate together with the Board Members of Greencastle Tropical Study Center (GTSC),
the not-for-profit Non Governmental Organization (NGO) that manages the ecotourism
activities, has embarked upon leasing various parts of the property for several different
onsite operations that lend to the income generation to promote ecotourism. Some of the
more noteworthy operations include Greencastle Orchids, JamOrganiX and the Jack’s

Bay beach facility.
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According to GTSC, Greencastle Orchids is Jamaica’s largest producer and supplier of
cut orchids as well as potted orchid plants. At Greencastle Estate their operations are in
3 one-acre shade houses and a one-half acre main house. The primary product is cut
flowers. In addition to cut flowers, the operation includes approximately 30,000 potted
orchids which are sold on the local market. The greenhouses are part of the Estate tour

for ecotourists.

JamOrganiX prides itself in organic farming, unlike the Greencastle Orchids operation.
JamOrganiX uses, at an agreed price to GTSC, the onsite coconuts to produce at
Greencastle Estate coconut oil by traditional methods. This company also uses the
arable land on the Estate to grow hot peppers and pimento. These crops when
harvested are taken offsite for further processing. It should be noted that during the

Estate tour tourists are allowed to see the oil production process.

At Jack’s Bay beach facility, GTSC has leased a narrow strip of property to the operators
to run a day beach facility. Here persons that wish to partake are asked to pay a modest
daily fee of US$3 per adult and US$1.50 per child. The facility allows for seclusion in a
clean, partitioned surrounding where daily lunch is prepared for sale. Ecotourists at
Greencastle are taken to Jack’s Bay through arrangement with GTSC at no extra
charge. The operators are trying to obtain a bar license which they believe will further

attract clientele.

GTSC has a none-cost arrangement with Jamaica’s Eastern Livestock Development
Association Limited. Part of this arrangement uses about 3 acres of Greencastle’s

pasture for rearing of cattle in dwindling numbers in Jamaica. Currently there are 4
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different breeds that are kept on site. This herd consists of pedigreed animals of the

Jamaican Red Poll, Jamaican Black Poll and Jamaican Brahman breeds.

Greencastle Estate offers ridge to coast tourism. The rare location of Greencastle allows
it to attract the typical ecotourist, the coastal ecotourist, as well as the sun-sea-and-sand
tourist. With ocean views from the Estate House, the sole current ecotourist
accommodation onsite, there are views of the surrounding ocean below. Both Jack’s Bay
and Fisherman’s Beach are in walking distance and are frequently utilized by guests.
Also well received is the Blue Hole, an inlet bay at the coast where an old sunken boat
and its turquoise blue waters makes it an ideal candidate for snorkeling. All of these
coastal features are included in the Estate tour along with a tour of the craft shop, Taino
ruins as well as an 18" century historic windmill and waterfall. Besides these tourist
activities, guests are often entertained at nearby bars and eating places in the
surrounding communities (Robin’s Bay and Rosend). The road that is called the North
Coast Highway in Figure 4.3 actually passes through the Greencastle Estate’s mangrove
ecosystem closer to the coast. Though zoned as rural Jamaica this area cannot be
considered remote very much unlike the lwokrama site that is well removed from major

infrastructurally developed settlements as well as the coast.
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Figure 4.3 Google Earth image of Greencastle with circled areas showing future boutique hotel suites.

Though plans for the ecotourism expansion project have not been made clear for
purposes of this study, it is known that the Greencastle management is embarking on
the construction of 5 to 10 boutique suites to add to the ecotourism accommodations.
The suites are intended to be in the circled areas of Figure 4.3. The suites will be
constructed between 2010 and 2014. The planned construction phase would involve
construction on the 2 slopes independently and separately. On each slope there is
expected to be small sized communal type swimming pools, a detail which was left out
of the checklist (see Appendix B) when it was completed by Greencastle officials but

was incorporated into confidential plans that were later shared.

GTSC has embarked upon several educational and training ventures that include
collaboration with schools, community and an agriculture based government institution.

In an effort to start developing an environmental monitoring program, GTSC has just
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commenced work on collaboration through academia with the University of Minnesota as
well as the University of the West Indies, Mona, Jamaica. There is not yet any rigor in
the current monitoring. Since 2007 to date, monitoring is done through classes offered at
the aforementioned universities once annually. GTSC has offered non-certified
agricultural tour guide training primarily to residents of Robin’s Bay and Rosend once
since its inception. There has been collaboration with the local St. Mary’s Agricultural
Extension Office where GTSC has arranged for the office to utilize Greencastle Estate
as a hands-on teaching space for its School Education Series. Programs that are
currently carded to start include: Robin’s Bay Basic and Primary School Environmental
Improvement; Eco-Tourism Community Capacity Building; and Education Initiative for

GTSC Employees and Their Children.

The facilities at Greencastle Estate that allow for all these activities include maid
quarters adjoining the Estate House that can house 2 persons; a managers residence; a
security dwelling (above the Estate House); an office and business center with training
room; researcher residence hall; and temporary worker accommodations. Note that
these amenities are in addition to those used for production by JamOrganiX and

Greencastle Orchids.

4.2.2.2 lwokrama, Guyana

Guyana being on the South American continent is safe from the Inter Tropical
Convergence Zone and hence is unaffected by hurricanes. Nevertheless, like most of
Amazonia, Guyana experiences 2 rainy seasons annually which coincides with
Iwokrama’s low tourist arrival records. As such, there is a need to get involved in other

activities onsite to generate revenue towards the cause of environmental preservation.
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The lwokrama International Center (1IC), the government-affiliated autonomous
organization that manages ecotourism activities at lwokrama, has an ongoing timber
business that involves a number of the surrounding communities inclusive of Fairview
Village which actually lies entirely within the lwokrama forest boundary (see Figure 4.4).
Fairview Village actually owns 22,000 hectares of lwokrama forest. The business only

operates in areas designated as Sustainable Utilization Areas (SUA).

Note that IIC is involved in the timber business with 16 other surrounding communities,

most of which lie in Region 9 as shown in Figure 4.4.
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SUA — Sustainable Utilization Area; WP — Wilderness Preserve
Figure 4.4 lwokrama forest and its surrounding communities. (Source: Dr. Raquel Thomas of 1IC)

Iwokrama is certified for sustainable forest management and good practice timber
production by the Forest Stewardship Council (FSC). The FSC has also bestowed upon
the IIC the ability to train locals in sustainable forestry and present them with FSC

certificates upon completion. With this certification and power of training under the FSC
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umbrella, I1IC is mandated to upkeep strict environmental preservation and conservation
methods and have annual audits to evaluate effectiveness. Thus lwokrama has its own
environmental monitoring (inclusive primarily of road, river and forest impact monitoring)

unit that attempts to fulfill this mandate while increasing its analytical capabilities.

There is a formalized partnership, in the form of a joint venture company (JVC), for the
timber business at lwokrama that involves IIC, Fairview Village, the 16 collaborating
communities as well as a private company (Tigerwood Guyana Inc.). The agreement is

extrapolated upon in Figure 4.5.
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Figure 4.5 lwokrama sustainable forestry partnership agreements. (Source: Dr. Raquel Thomas of 1IC)

The lwokrama forest is a dendritic network of rivers throughout its nearly one million
acres and so it allows for use of its water courses by ecotourists. For the ecotourist the
river networks are not just used for occasional bathing but for guided bird watching boat
trips as well as to get to various points of ecological interest within the forest inclusive of
Turtle Mountain. From the tourist accommodations there are also many nature trails for
exploring the forest. As a part of the Iwokrama ecotourism appeal is the Fairview
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butterfly farm which is a short walk from guest housing. A reported favorite of ecotourists

is the Iwokrama canopy walk which is accessible by road.

IIC has onsite 4 researcher/staff accommodation building each with a capacity of 10
persons. Also at the main site are 5 bungalows for tourists as well as a business center
that houses conference and training facilities among other amenities such as a mini
grocery/craft store, the kitchen and storage of GIS and monitoring equipment. In the next
1 -4 years lIC is expected to exactly duplicate (in both design and construction) its
researcher/staff accommodation, inclusive of bathroom facilities. At the timber field
station there is a large open shed used for housing sawmills, other related tools and

equipment as well as cut lumber.

4.3 Sustainability of Ecotourism Activities

4.3.1 Chosen Ecotourism Indicators

Ecotourism indicators selected are applicable throughout the Caribbean region. Thus
assignments of measures of impacts to the indicators were done in keeping with data

and information which is currently available in the Caribbean region.

4.3.1.1 Method of Selection

Primarily the WTO'’s Indicators of Sustainable Development for Tourism Destinations
guide (2004) was used as a guide for choice of indicators. This guide describes around
50 major sustainability issues and makes recommendations for indicators to measure
them. Concrete application examples are provided for each issue and there are around
20 case studies included for complete indicator application frameworks at different
destinations. The sustainability issues are grouped as socio-cultural, economic, or
environmental in consideration of management and global issues and cover a wide
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range of topics from the satisfaction of local communities and tourists, through the
management of natural resources (e.g. water, energy), land use, seasonality,

employment, health and safety, planning process, just to mention a few.

A shortlisted indicator inventory was then put through the Driving force-State-Response
(DSR) Framework based upon the modified (i.e. in consideration of ecotourism)
Pressure-State-Response (PSR) Framework (shown in Figure 4.6) for selection of the

most crucial indicators to ecotourism activities’ sustainability in the Caribbean.

PRESSURE STATE
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Figure 4.6 Ecotourism Pressure-State-Response framework (adapted from Griffith, 2007).

It should be noted that in the DSR model the driving force replaces the pressure term in
the PSR model as pressure was associated with negative environmental impacts of

development (Mortensen, 1997). However, the use of driving force to replace pressure
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was done to encompass both the positive as well as negative impact of development on
the environment and society (Mannis, 2002). Thus the DSR/PSR matrix, as was
developed by the Organization of Economic Cooperation and Development (OECD),
was utilized to assign priority to societal and environmental indicators as well as to
define the indicators as either driving force indicators, state indicators or response
indicators. Driving force indicators refer to human activities patterns and processes that
have, or can have an impact on any attempt for sustainable development. These
indicators typically give an indication of the impacts — positive or negative — on the
condition of the desired level of sustainable development. State indicators, as the name
suggests, simply give the state or condition of sustainable development at any given
instance. Mortensen (1997) and Greenwood (2006) stated that the response indicators

refer to options for policy as well as responses to changes in the state indicators.

The final selection of all indicators hinged largely upon the WTQ’s core categories of

indicators for sustainable tourism. These core categories and their suggested units

(where applicable) of weighting are shown below in Table 4.4.
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Table 4.4 Core indicators of the WTO for Sustainable Tourism (adapted from WTO, 1996).

Sphere

Core Indicator

Suggested measure

Environmental

Waste management

Amount of sewage produced from site and/or
receiving treatment (kg/person/month)

Grey water production/water demand
(gallons/person/month)

Critical ecosystems

Quantified rare fauna and flora (humber per
specie/hectare)

Endangered species' presence (number per
specie/hectare)

Site protection

Level of protection of natural resources
(comparative measure)

Stress

Tourists numbers visiting the site (persons/month)

Developmental planning

Existence of environmental assessment protocol
and/or controls over development of site and use
densities

Use intensity

Stringency of use of destination in peak periods
(persons/hectare)

Social impact

Ratio of tourists to locals (person/person/month)

Planning process

Existence of local and/or regional frameworks for
tourism destinations

local economy

Societal
Customer satisfaction Level of satisfaction by visitors (questionnaire
based)
Local satisfaction Level of satisfaction by locals (questionnaire based)
. Contribution of tourism to the | % of total local economic activity generated by
Economic

tourism ($/tourist/month)

4.3.2 Selected Indicators

After screening, 15 indicators were chosen among the 3 core spheres of sustainability:

Environmental, Economic and Societal. The 15 indicators all fell into 1 or more of the

core WTO sustainable tourism indicators. These indicator designations along with the

type classification in reference to the DSR model are given in Table 4.5. This

classification will assist in assigning recommendations in section 4.4.
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Table 4.5 Classifications of selected indicators.

Sphere Indicator Appll_cab_le core WTO Type of
indicator(s) Indicator
Energy consumption/demand | Waste management Driving force
Ecological footprint Use intensity; critical Driving force
ecosystems
Solid waste Waste management Driving force
generated/recycled
Stress; developmental
) Biocapacity planning; use intensity; State
Environmental critical ecosystems
Potable water demand Waste management State
Grey water disposal Waste management; site State
protection
Internal environmental Site protection;
o . State
monitoring level developmental planning
. Contribution of tourism to
Operational and management .
) cost the local economy; local State
Economic satisfaction
Cost to users Customer satisfaction Response
o . Contribution of tourism to
Community involvement in .
. L the local economy; local State
ecotourism activities . :
satisfaction
. Contribution of tourism to
Tourism revenue accrued to . .
- the local economy; social State
the community .
impact
Contribution of tourism to
Number of local workers )
. . the local economy; local Response
employed in tourism . e o
satisfaction; social impact
Societal
Integration of tourism into
local/regional framework (i.e. Planning process Response
laws)
Planning process; customer
Certification adoption satisfaction; development Response
planning
Tralnlng_ of Ipcals for Social impact Response
ecotourism jobs

Each indicator selected is described below.

4.3.2.1 Indicator 1 - Energy Consumption/Demand

Energy production, transmission and distribution are neither cheap nor reliable in much
of the developing world. The energy needs of the ecotourism facility should first and
foremost not be in competition with that of their surrounding communities while there
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needs to be on-going attempts to reduce its load through conservation efforts, etc. Thus
an audit of the consumption patterns of the facility can quantify this indicator and impact

assigned when compared to the average per capita consumption.

4.3.2.2 Indicator 2 - Ecological Footprint

Ecological footprint (EF) represents a method that allows for quantification of
sustainability. Theoretically, EF can be quantified, and compared, on the level of
geographic location, institutions, households and individuals. EF is actually a summation
of a few other tools and assessment approaches (Wackernagel et al., 1999) many of
which were not quantifiable. EF is typically measured in global hectares (gha) where 1
gha represents the equivalent to a hectare of biologically productive space with world

average productivity (Patterson, 2005).

According to the introducers of the concept (Wackernagel and Rees, 1996), an EF is
simply a measure of the total area of productive land and water required to continuously
produce all resources consumed while assimilating all wastes produced by a defined
population in a geographic region. Thus, according to Costanza (2000), EF is of
particular importance and usefulness as it agglomerates and transitions complex

resource use patterns into a single value.

The template used to assess EF was developed by Wackernagel and Rees (1995). The
assessment method is a matrix method hinged upon 5 core consumption categories and
6 major land use categories (Ryu, 2005). The consumption categories are: food,
housing, transportation, consumer goods, services and wastes while the land use
determinants are: cropland, grazing land, forest, built-up land, fish and carbon
assimilating capacity. The actual Wackernagel method to compute the EF value consists
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of 3 sections (Kumar et al., 2001): consumption analysis (consumption = imports +
production — exports); energy balances (traded energy = net imports x embodied
energy); and summation (all EF components are added). Note that if the total area
required for propagating and supporting the final consumption of a given study
population exceeds what is available locally, this would imply that the population being
studied is mimicking the carrying capacity of ‘similar’ localities (Feng, 2001). The actual
EF at each site was calculated by using the EF calculator tool as accessed from

www.rprogress.org (on April 15", 2009).

In assigning impact factor for this indicator the World Wildlife Fund’'s (WWF, 2000)
National rankings of ecological footprints by country publication can be used for

comparison.

4.3.2.3 Indicator 3 - Solid Waste Generated/Recycled

In the Caribbean, there are very few legal dumping grounds and most nations are
plagued with irregular collection of solid waste by public entities. Thus one of the
promoted activities for ecotourism facilities is reuse of wastes through re-purposing of
materials, composting and/or recycling. Attempts to do these kinds of programs by
ecotourism facilities can greatly reduce the negative impacts of solid waste generation.
To quantify the actual amount of waste generated, a mass balance has to be computed

over time.

4.3.2.4 Indicator 4 - Biocapacity

The carrying capacity concept has long been utilized in the tourism sector and it is from
this line of thinking that the biocapacity concept was born. Biocapacity simply represents
the total extension of ecologically productive land in an area. In other words, it is really
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the potential capacity to supply natural services from local ecosystems (Patterson,

2005).

Note that in the calculation of biocapacity some level of the existing biocapacity must be
considered as untouchable for human use. According to Wackernagel (1994), 12% of
the existing biocapacity needs to be taken as indispensable to account for the
conservation of biodiversity. Similar to the calculation of EF, biocapacity calculations

were done by using the spreadsheet that is downloadable from www.rprogress.org

(accessed April 15", 2009).

4.3.2.5Indicator 5 - Potable Water Demand

Ecotourism does necessitate some potable water source to meet the demands of guests
and staff alike. Efforts to reduce this demand on municipal supply, especially through
alternative means of water supply, are of particular importance when assessing the
sustainability of operations. With over 40% of the Caribbean’s potable water distributed
being unaccounted-for water, ecotourism facilities are to be conscious that their demand
does not interrupt the supply that is demanded to the typical rural areas in which they
reside. Comparison of the individual ecotourism facility’s per visitor water consumption to
that of the respective national average consumption can provide a quantifiable indication

of impact.

4.3.2.6 Indicator 6 - Grey Water Disposal

The analysis of this indicator has 2 dimensions: the method of disposal and the quantity
to be disposed of per person. Whether the best disposal practices are adhered to or not
will affect the impact as well as the quantity to be dealt with. Both territories, Jamaica
and Guyana, have guidelines for remote areas that mandate the use of septic systems
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with leach field for handling grey water. As for the assessment of quantity, the per
person per site disposal value needs to be compared to the average per capita

Caribbean estimate.

4.3.2.7 Indicator 7 - Internal Environmental Monitoring Level

In order to be serious about a mission of engaging in sustainable tourism activity there is
a need to engage in regimented, scheduled environmental monitoring. A simple audit of
the extent of site specific monitoring programs can be used to quantify this impact
against the typical environmental monitoring needs of tourism facilities as given in the
World Bank Technical Paper 140 (Environmental Assessment Sourcebook, Volume 11:

Sectoral Guidelines, 1991).

4.3.2.8 Indicator 8 - Operational and Management Cost

One of the underpinnings of ecotourism as a business is its potential to allow for
environmental preservation while earning essential revenue to allow for enhancing of
onsite preservation technigues. One way of better achieving this mandate is by reducing
operational and management costs. The operational costs associated with ecotourism
include power and water supply, upkeep of infrastructure and landscaping. The average
operational and management cost per visitor can be compared to that of the Caribbean

Tourism Organization (CTO) for eco hotels when assigning an impact.

4.3.2.9 Indicator 9 - Cost to Users

According to Panda, Mishra and Parida (2004), value is more important than price but
fees need to be constantly adjusted to incorporate changes in inflation and demand for
the attraction within the local tourism market. This statement implies that there is a need
to both price cost to users in consideration of economic factors as well as at a price that
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allows for the sustainability of the attractiveness of the destination through proper
pricing. To get an indication of this impact the number of guests has to be considered

with the suggested CTO regional per night pricing suggestions.

4.3.2.10 Indicator 10 - Community Involvement in Ecotourism Activities

The basic premise behind this indicator is that in order for a local activity to be
sustainable, the local community members must have interest and become involved.
The community has the right to be aware of ongoing activities with regards to tourism,
especially if they are considered a stakeholder. Thus the community should have access
to analyzed information and be encouraged to participate in the decision making.
Without this interest the eco facility may be forced to seek external assistance in light of
exacerbated security issues towards the operations and the guests. Thus, community
involvement is considered by the WTO to be an almost mandatory commensalistic
relationship for the true sustainability of ecotourism activities. To measure this impact,
the level of community involvement has to be dissected to determine the role of the

community in the functioning of the ecotourism activities onsite.

4.3.2.11 Indicator 11 - Tourism Revenue Accrued to the Community

Since 2002, the International Year of Ecotourism, the WTO has promoted ecotourism as
a venture for poverty alleviation in remote areas especially in developing countries. This
idea of enhancing ecotourism sustainability in the community has led to several success
stories globally which have further promoted the use of this indicator in ecotourism
planning. The 2 main routes that allows for tourism revenues are through direct
community partnerships and then through indirect community retailing to accommodate

the guests of increased tourism activity in the area.
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4.3.2.12 Indicator 12 - Number of Local Workers Employed in Tourism
The WTO has listed as a major indicator of the survival of any tourism venture the need
for continuous employment of locals to ensure a steady supply of both indirect revenue

for the community as well as potential employees for the onsite ecotourism activities.

4.3.2.13 Indicator 13 - Integration of Tourism into Local/Regional Framework
The institutionalization of meaningful measures to at least promote environmental
sustainability necessitates some level of reporting of both lessons learnt and future
expectations to local and or regional agencies. These agencies can then inform the
legislators as to what legal measures need to be put in place to allow for sustainable
development of the industry. This necessitates the internal acceptance and development
of sustainability indicators that are monitored with trend analysis; incorporation of
environmental training into management’s talent pool; as well as infusion of stakeholder

participation in planning exercises.

4.3.2.14 Indicator 14 - Certification Adoption

In the realm of tourism, and more so ecotourism, obtaining voluntary certification of
operations is a definitive statement of dedication towards sustainable operations. To
attain and keep certification through any of the numerous certifying bodies, the eco-
facility will have to undergo and pass continuous environmental audits, many of which
are unannounced. Any step towards achieving or ensuring certification is attained and

retained are measures to reduce overall impact of ecotourism activities.

4.3.2.15 Indicator 15 - Training of Locals for Ecotourism Jobs
In order for ecotourism to be truly sustainable, there must be a readily available trained
workforce in the area where the activity is underway. Thus the ability to offer training and
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then the actual offering of training needs to be factored in. The frequency of training,
accessibility (in terms of cost and schedule) of training to the community members as
well as the certification of the training all can give a measure of the societal importance

of the ecotourism activities to the management.

In consideration of the above mentioned indicator descriptions, Table 4.6 summarizes

the unit of measure for each indicator in determining impact.

Table 4.6 Selected indicators and their units of impact measurement.

Indicator Unit of measure
Environmental
1 | Energy consumption/demand kWh/day!/visitor
2 | Ecological footprint Global hectares/visitor
3 | Solid waste generated/recycled kg/day/visitor
4 | Biocapacity Global hectares/visitor
5 | Potable water demand Gallons per dayl/visitor
6 | Grey water disposal Gallons per day/visitor
7 | Internal environmental monitoring level Qualitative measure
Economic
8 | Operational and management cost $lvisitor
9 | Cost to users $/night/room
Societal
10 | Community involvement in ecotourism activities Qualitative measure
11 | Tourism revenue accrued to the community $lvisitor
12 | Number of local workers employed in tourism Population fraction employed/visitor
Integration of tourism into local/regional framework (i.e.
13 | laws) Qualitative measure
14 | Certification adoption Qualitative measure
15 | Training of locals for ecotourism jobs Local employee to tourist ratio

4.3.3 Overall Sustainability of Ecotourism Activities
Even in a single region, such as the Caribbean, it is expected that overall sustainability
of ecotourism activities will vary due to different level of indicator impacts. The selected

indicators were able to assess sustainability of ecotourism activities within the 3 core
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spheres of sustainability: environmental, economic and societal. To combine the 3
aspects of ecotourism activities’ sustainability specific site target plots were used. The
genesis of target plots for environmental application was in material selection as applied
to life cycle assessments in product design (Graedel, 1998). These plots are found to
provide a useful overall assessment and so there applicability to overall sustainability
assessment seems in lieu. Target plots thus allow for quick visual comparisons across

the 3 spheres of sustainability.

Figure 4.7 shows the sustainability indicators utilized in the analysis of ecotourism
activities within the 3 dimensions of sustainability. It also shows the impacts of each
indicator on a scale of 0 to 3, where a rating of 0 indicated no impact and that of 3
indicates highest impact. Thus an impact value closer to the center, for any given

indicator, is more preferable.

1Energy
consumption/demand
15 Training of locals for 1
ecotourism jobs

2 Ecological

3 Solid waste
generated/recycled

14 Certification adoption Key

Envionmental
indictors

13 Integration of tourism into
local/regional framework

4 Biocapacity Economic indicators

Societal indicators

Impact (0-3in 0.5
increments)

TR
12 Number of local workers “:"'d‘\‘s’"l

employed in tourism

6 Grey water

. disposal
community

o . 7 Internal environemtnal
10 Community involvement in

. . monitoring level
ecotourism activities

9 Cost to users 8 Operational and management
costs

Figure 4.7 Target plot showing the sustainability dimensions of ecotourism activities and selected indicators.
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4.3.3.1 Scenarios to Test Effect on Overall Sustainability of Ecotourism Activities

An assessment of sustainability was done for each site in consideration of 5 scenarios.

The scenarios that were tested are:

= Scenario 1:Carrying out the plans to improve infrastructure at each site in the next 5
years;

= Scenario 2: Population increases in the watershed of concern by 50%;

= Scenario 3: Stricter monitoring of environmental laws and regulation by
governmental agencies;

= Scenario 4: 50% increase in tourist arrival annually; and

= Scenario 5: 50% reduction in annual tourist arrivals.

Some of the considerations used in assigning impact factors are highlighted below by
indicator. These were used in tandem with the results of the survey (summarized above
and full details are in Appendix B) as well as the responses of informal interviews
conducted and under the assumption that only the planned activities that are reported
above will be ongoing or have been completed. Note that the list hereunder is by no
means exhaustive but rather should provide an idea of what was considered to make an
assessment of potential impact so as to ensure that impacts inculcated aspects that

were beyond simply the comparison of measured indicator values (where applicable).

Indicator 1 - Energy consumption/demand
=  What is the minimum energy requirement for operation?
= Are there any energy saving programs in place on site?
= Are policies in place to encourage guests to minimize electricity use?
* |s hot water available to guests in showers?
= What is the cost of energy consumption?
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= Are there technological fixes in place to minimize dependence on non-renewable
fuels? What is the typical bill for the facility when running at full guest load?

= Are the energy needs met by more than one source?

= Are there any plans by government or private ventures to increase gridded power
supply in the area?

* |s energy demand reduction at the household level a priority?

Indicator 2 - Ecological footprint

= Are buildings constructed to greatly reduce the amount of impervious surface?

» Are buildings built on the ground or above ground?

» Are the above ground buildings able to allow easy access for stormwater to
percolate? How much green space has (or have) to be lost in order to erect
buildings?

= Are driveways and roadways paved?

=  Will any increase in the number of buildings at the site, constructed in a similar
manner, increase the ecological footprint of the site?

= Are drains and canals present and impervious?

» Does the site produce any emissions during normal operations?

= If there are emissions, can any of them be considered green house gases?

= What is the rate of emissions?

= Are there any obvious discharges to on site water bodies?

= Are there any activities on site that can potentially lead to toxic run off into

waterways?

Indicator 3 - Solid waste generated/recycled
= How much solid waste is created on site?
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What it the rate of production of this waste?

Are there any programs that are currently being implemented to reduce solid
waste generation/promote recycling?

Is staff being trained in reuse and recycling?

Does the country/county/parish promote recycling?

Is there any financial incentive to become involved in recycling?

What items are allowed for recycling (i.e. glass only, plastics only, both)?

Is composting encouraged on site?

Are items that cannot be necessarily recycled at least re-purposed on site?
Is recycling the norm at the household level?

Is there any national drive to promote recycling by businesses and households?

Is guest waste sorted after room collection?

Indicator 4 - Biocapacity

What is the extent of ecologically productive land available?

What is the total land area of the eco facility?

Does the area have the ability to supply all its required local ecological
resources?

Do on site activities allow for preservation of biodiversity?

Is biodiversity compromised during normal operations of the eco facility?

Indicator 5 - Potable water demand

Is potable water required for the day-to-day operations of the ecotourism
activities?

How much potable water is required for daily operation of the facility?
On average, how much potable water is required per guest daily?
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Is any of the potable water demand subsidized by other water sources?

Is rain water harvesting done? Is surface water utilized for non drinking
purposes?

Is the eco-facility connected for direct treatment plant supply?

Is the water obtained from a public or private utility?

What is the cost of potable water?

Did the eco facility have to input its own lines to gain supply or was there an
existing distribution grid in the area?

Is the potable water supply regular?

Does the potable water demand exceed the supply schedule (thus necessitating

intermediate storage)?

Indicator 6 - Grey water disposal

How is grey water disposed of on site?

What is the average daily production of grey water from the facility in both tourist
low and high seasons?

Is the disposal system monitored and/or maintained?

How is the disposal system monitored and maintained?

Is the grey water disposed well away from surface waters?

Are there any plans in the works to reduce the amount of grey water produced by
the facility?

With an increase in tourist flow, will the current disposal system be able to handle
increased loading?

How is grey water typically disposed of in the area?

Is there a national standard for the proper disposal of grey water?
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Indicator 7 - Internal environmental monitoring level

Is there a formal environmental monitoring program adopted?

If yes, how long has the program been ongoing?

What is the frequency of monitoring?

What parameters are currently monitored?

Is the monitoring done in-house or contracted?

Are employees of the eco facility trained to carry out the monitoring?

Does the facility own equipment to undertake its own monitoring?

Are the methods utilized standard? Is there an inventory of historical data?
How is the data analyzed?

Are the results of the analyses used to make any operational changes?
Are there any plans to strengthen the program by using more stringent methods

or a wider range of parameters?

Indicator 8 - Operational and management cost

Are the operational costs high?

What are the major drivers of the operational costs?

What efforts, if any, are currently being undertaken to reduce operational costs?
What is the current average operational cost per visitor?

What are the managerial costs associated with daily operations?

What is the average managerial cost per visitor?

What is being done to reduce managerial costs?

Is there any internal auditing team set up to assess these costs?
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Indicator 9 - Cost to users

Are any facilities that were used by locals now accessible only by fee due to
tourism activities?

What is the per night cost to visitors?

Is the per night cost to visitors different in the tourist high and low seasons?
Are any efforts being tried to lower the cost to users?

Is there a discounted cost to nationals and/or Caribbean natives?

What are the factors affecting the calculated cost to users?

Are tourists satisfied with the value for their money?

Indicator 10 - Community involvement in ecotourism activities

Are there any formal or informal partnerships with surrounding communities?
How long have relationships with the nearby communities existed?

Does the eco facility sponsor or donate to community initiatives?

What is the general perception of the impact of tourism on the communities?
What is the perception of tourist contribution to local culture?

Are the communities kept updated on plans for sustainable tourism?

What is the perception of the community with regards to the quality and quantity
of the information that it receives as it pertains to tourism issues and
sustainability?

Does the eco facility consider the surrounding communities key stakeholders in

their tourism venture?

Indicator 11 - Tourism revenue accrued to the community

Does the community perceive that it benefits financially from the ecotourism
activities in the area?
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Does the eco facility have any percentage profit arrangement with the
community?

If there is a financial profit percentage arrangement how long has this been in
place?

Are the revenues that the communities obtain from tourism only through non-
contractual sales?

Does the management of the eco facility encourage the patronage of the

communities by their guests?

Indicator 12 - Number of local workers employed in tourism

Is the business an equal opportunity employer?

Does the business provide gainful employment for women?

Are there any plans to increase the number of local employees in the business?
Are the majority of on site workers from the surrounding communities?

Is the average salary of the employees above the national per day average?

Is the required range of skills needed in employees available locally?

If yes, are these skills readily available within the surrounding communities?

Indicator 13 - Integration of tourism into local/regional framework (i.e. laws)

What is the number and types of new legislation or amendments introduced to
preserve eco sites at the local/national level?

Is there a local government arm that has a mandate for administering tourism in
the area?

Are the applicable laws monitored by governmental agencies?

Do laws that are currently in place adequately address environmental concerns
arising out of tourism operations?
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» Does the site have nationally unique flora and/or fauna or environmentally

sensitive areas that can influence research and subsequent laws?

Indicator 14 - Certification adoption
» Isthe area protected by law?
= |s certification of the tourism product important to management?
= Have any efforts been started to try and achieve ecotourism certification?
» Does the business have any other national, regional or international certification?
= Have any past profits been set aside for the attainment of certification?
» |s the business targeting a specific type of certification (e.g. Green Globe, Blue

Flag, etc)?

Indicator 15 - Training of locals for ecotourism jobs

= Are there any training or scholarship opportunities for locals to become trained?

* |n the past has the eco facility entered into training of locals?

=  Were any of the locals trained by the eco facility able to find employment with
that eco facility?

» Does the eco facility send current staff for external remedial or advancement
training? Are there any projections to increase the number of trained locals to
take up positions in the ecotourism business?

= In how many different areas does the eco facility offer training?

These questions were used to assign impact values in consideration of the chosen
indicators for sustainability of ecotourism activities within a range of 0 (no impact) to 3
(high impact). The values assigned to the present state and the potential values in the
event of each scenario are presented in Tables 4.7 and 4.8. Despite most indicators
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having a quantifiable unit of measure, the assignment of impact values are highly based

on perception and must be assigned in consideration of geographic location and scales.

Table 4.7 Summary of impacts for scenarios compared to present at Greencastle.

Indicator | Present Scenario
1 2 3 4
1 2.5 3 2.5 25 3 2
2 2 3 2 2 3 5
3 2.5 3 25 25 3 15
4 15 2 15 15 2 15
5 3 2 3 1
6 3 3 3 :
7 3 3 3 3
8 2.5 2.5 3 2.5 2 3
° 25 3 3 25 2 3
10 15 15 15 15 1 15
11 3 3 3 3 3 3
12 25 2 25 s L .
13 1 1 25
14 15 15 3
15 2.5 2 2.5 2.5 2 3
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Table 4.8 Summary of impacts for scenarios compared to present at Iwokrama.

Indicator | Present Scenario

1 2 3 4 5
1 0.5 0.5 0.5 0.5 0.5 0.5
2 1 15 1 1 15 1
3 0.5 0.5 0.5 0.5 0.5 0.5
4 0.5 0.5 0.5 0.5 0.5 0.5
5 0.5 0.5 0.5 0 0.5 0.5
6 0.5 0.5 0.5 0.5 0.5 0.5
7 0.5 0.5 0.5 0 0.5 0.5
8 1 0.5 1 0.5 0.5 25
9 15 15 15 1 1 25
10 0.5 0.5 0.5 0.5 0.5 0.5
11 1 1 1 0.5 0.5 2
12 0.5 0.5 0.5 0.5 0.5 0.5
13 0.5 0.5 0.5 0.5 0.5 1
14 0.5 0.5 0.5 0.5 0.5 15
15 0.5 0.5 0.5 0.5 0.5 0.5

For a more visual comparison, target plots were used to evaluate the present state as

well as the possible state in the even that each scenario arises at the both sites.
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Figure 4.9 Summary of potential impacts for scenario 1 at (a) Greencastle and (b) lwokrama. (c) is the
overlay of (a) and (b). The plots show that Greencastle’s sustainability of its ecotourism activities will be
severely threatened if scenario 1 arises. lwokrama’s impact would also intensify but not to the extreme of
Greencastle’s.
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Figure 4.13 Summary of potential impacts for scenario 5 at (a) Greencastle and (b) lwokrama. (c) is the
overlay of (a) and (b). This scenario most adversely impacts economic and societal indicators for both
Greencastle and Iwokrama. This scenario is Iwokrama’s worst departure from present state.
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The target plots give a good platform for visual comparison and assessment in
consideration of Figures 4.8 — 4.13. However, one must keep in mind that though
Iwokrama appears to be the site with the more sustainable ecotourism activities this may
simply be because of its more pristine present nature. In order to gauge sustained
impact an assessment of the deviations of impact values from the present need to be
considered. In such a case, a negative deviation is more desirable than a positive one.
Consider Tables 4.9 and 4.10 below which deviations are characterized by sustainability

pillar across each scenario for each indicator.

Table 4.9 lwokrama'’s deviations from present impact values for scenarios 1 — 5.

Indicator Present Scenario
2 3 5
1 0.5 0 0 0 0
2 1 0.5 0 0 0.5 0
3 0.5 0 0 0 0 0
4 0.5 0 0 0 0 0
5 0.5 0 0 -0.5 0 0
6 0.5 0 0 0 0 0
7 0.5 0 0 -0.5 0 0
Avg. envi. impact
change 0.071 0 -0.14 0.071 0
8 1 -0.5 0 -0.5 -0.5 15
9 1.5 0 0 -0.5 -0.5 1
Avg. econ. impact
change -0.25 0 -0.5 -0.5 1.25
10 0.5 0 0 0 0
11 1 0 0 -0.5 -0.5 1
12 0.5 0 0
13 0.5 0 0 0 0 0.5
14 0.5 0 0 0 0 1
15 0.5 0 0 0 0
Avg. soc. impact
change 0 0 -0.083 -0.083 0.42
Overall avg. impact 0060 |0| -0.24 017 0.56
change
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Figure 4.14 Sensitivity analysis of indicators for Iwokrama across scenarios by sustainability sphere. (a)
Environmental; (b) Economic; (c) Societal.
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Table 4.10 Greencastle’s deviations from present impact values for scenarios 1 — 5.

Indicator Present Scenario
1 2 3 4 5
1 25 0.5 0 0 0.5 -0.5
2 2 1 0 0 1 0
3 25 0.5 0 0 0.5 -1
4 15 0.5 0 0 0.5 0
5 2 1 0 0 1 -1
6 3 0 0 0 0
7 3 0 0 -1 0 0
Avg. envi. impact
change 0.5 0 -0.14 0.5 -0.36
8 25 0 0.5 0 -0.5 0.5
9 25 05 05 0 -0.5 0.5
Avg. econ. impact
change 0.25 0.5 0 -0.5 0.5
10 15 0 0 0 -0.5 0
11 3 0 0 0 0 0
12 25 -0.5 0 0 -1.5 0.5
13 1 0 0 0 0 15
14 2 -0.5 0 0 -0.5 1
15 25 -0.5 0 0 -0.5 0.5
Avg. soc. impact
change -0.25 0 0 -0.5 0.58
Overall avg. impact | 17 017 | -0.048 | -017 0.24
change
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Figure 4.15 Sensitivity analysis of (a) environmental and (b) economic indicators for Greencastle across
scenarios.
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Figure 4.16 Sensitivity analysis of (c) societal indicators for Greencastle across scenarios.

In consideration of Tables 4.9 and 4.10 and Figures 4.14, 4.15 and 4.16 it can be seen
that for scenario 5 lIwokrama would experience a greater change in overall impact from
its present state than Greencastle despite still always maintaining a greater overall
sustainability than Greencastle at present and through all 5 scenarios. Say, for example,
in scenario 1 for Greencastle the change in environmental impact is the most crucial
component of the sustainability of the ecotourism activities (average environmental
impact = +0.5). Then, for this scenario, measures to reduce impact on the environment
should take priority over those to protect economic impact and societal impacts,
respectively. Therefore, analysis of differential impacts from present values (as done in
Tables 4.9 and 4.10) can be an essential planning tool where appropriate plans of action

can be pre-determined.
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4.4 Recommendations to Improve the Environmental Sustainability of
Ecotourism Activities

If any ecotourism site’s management is to improve its corporate environmental strategy
for ecotourism activities there is a need to do an assessment audit and seek region
specific recommendation options from successful ecotourism entities. The tool used for
the assessment audit of each individual site was the Strengths, Weaknesses,
Opportunities and Threats (SWOT) analysis. The SWOT analyses were used to
determine general strategies to enhance strengths while capitalizing on opportunities to
improve areas of weakness while minimizing threats. The actual SWOT results by site

are given below in Tables 4.11 and 4.12.
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Table 4.11 SWOT analysis for Iwokrama’s ecotourism activities.

SO
Strategies

WO
Strategies

ST
Strategies

WT
Strategies

Use strengths to
take advantage of
opportunities

Overcome
weaknesses by
taking advantage of
opportunities

Use strengths to
avoid threats

Minimize
weaknesses and
avoid threats

Strengths - S

Area is considered pristine by
WWEF International.

There is a high degree of
biodiversity readily visible.
Operations and management
are centered on low
environmental impact and
have documented plans in
place for each aspect of
environmental management of
their ecotourism activities.
Has several well trained staff
with graduate degrees and
training in environmental
resource management.

Weaknesses — W

Area is too big to allow for
proper monitoring on a regular
basis on current capabilities
and manpower.

Poor website layout, which is
an essential marketing tool.
Nevertheless the amount of
information and accessibility
to the public is good. (See
www.iwokrama.org.)

Opportunities — O

1 Continue along path to
ecotourism certification as
attainment will put the
destination in a higher
category with greater appeal
to ecotourists.

2 Pristine forest is a living
laboratory for research in all
areas of natural science.

3 Increasing the monitoring

SO Strategies

Highlight to Board of Trustees
what having ecotourism
certification can do for the
environment, revenue and the
communities while putting the
destination amongst the
world’s best and few.

Able to attract some of the
world’s best research
institutions for collaboration on

WO Strategies

There are possibilities for a
number of other joint
ventures/partnerships with
Fairview and North Rupununi
communities which can
provide much needed
manpower for monitoring.

capabilities scientific research and
possibly monitoring while
enhancing international
exposure.
Threats - T ST Strategies WT Strategies

1 Squatters may encroach and
engage in non-sustainable
practices.

2 Unreliability of public roads
and air transportation into the
area can affect operations
(i.e. supplies, guest arrivals,
timber transportation out

etc.).

3 Reliance on use of river water
as a supply source puts it at
critical juncture for sabotage
and potential health effects.

4 Similar ecotourism facilities
available in neighboring
Brazil when added with
Brazil's cultural appeal can
pull some potential
customers.

Cultural promotion of the
Iwokrama area as both
pristine and home to native
Taino Indians. This needs to
take place through a
revamped website marketing,
international tourism fairs as
well as cable network
advertisements.
Consideration of helicopter
services (contract or
partnership) to both improve
accessibility for guests and
researchers in wet seasons
but also for times of major
emergency.

More frequent monitoring of
the forest, surface water and
roads. This may necessitate
increased manpower, training
and equipment; which can
only come from increased
budgetary allocations to the
Monitoring Unit.

Increase the capacity of
current rainwater harvesting
mechanisms to reduce
reliance on river water once
piping can be done in a low
impact manner.

A better designed website can
certainly lend to stronger
competitive advantage of
Iwokrama when measured
against more popular South
American destinations.
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Table 4.12 SWOT analysis for Greencastle’s ecotourism activities.

SO
Strategies

WO
Strategies

ST
Strategies

WT
Strategies

Use strengths to
take advantage of
opportunities

Overcome
weaknesses by
taking advantage of
opportunities

Use strengths to
avoid threats

Minimize
weaknesses and
avoid threats

Strengths - S

Ridge to coast tourism allows
for rare forms of ecotourism
ventures.

There have been attempts to
commence monitoring
programs.

Weaknesses — W

Continued non-sustainable
agricultural operations by
lessees.

Low impact construction is not
envisioned for boutique suites
which can have severe
environmental impacts.

No budgetary commitment of
management to invest in
required tools and equipment
to do internal monitoring.
Good website layout but not
enough information available
to the public. (See www.
greencastletropicalstudycente
r.org.) Consult the
Monterverde Institute’s
website (www.mvinstitute.org)
for example of good site.

Opportunities — O

1 The ridge to coast nature of
site allows for sustainable
coastal ecotourism also.

2 Planned boutique suites
present a very good area for
green design and operation.

3 With expansion of ecotourism
services there will be
possibilities to increase job
offerings to locals.

SO Strategies

Look at international success
stories on how to implement
coastal ecotourism with the
view of correcting actions
currently underway at Jack’s
Bay.

Development of ecotourism
services offered to guests
inclusive of sustainable sea
activities e.g. kayaking,
snorkeling.

Mangroves on site gives the
site unigueness even when
compared to other coastal
tourism sites in Jamaica and
should be highlighted more in
tours.

WO Strategies

There need to be tighter
control of what activities
lessees are allowed to be
engaged in to promote
GTSC's mission.

Establish protocol for storage
and use of chemicals onsite
for all ecotourism activities
inclusive of materials and
chemicals to be used during
upcoming construction.
Despite the typical lack of
monitoring by Caribbean
agencies, GTSC and
Greencastle’s management
has to lead by example and
commit to the Terms of
Reference of the
Environmental Impact
Assessment for the boutique
suites construction.

Threats - T

1 Increasing population in
Robin’s Bay and Rosend can
negatively affect sensitive
flora and fauna.

2 Proximity to nearby coastal
tourism hotels.

3 Social image of Jamaica with
regards to violence can
negatively affect business
since the majority of the
patrons are US and Europe

based.

ST Strategies

To get competitive edge
GTSC needs to start
marketing its range of
ecosystems rather than
focusing on the beaches.
Need to intensify monitoring
efforts even through increased
academic partnership so
correlations of population
increases can be made over
time.

Encouraging Jack’s Bay
operators to get its own
security which sets it apart
from other coastal amenities in
the area.

WT Strategies

Utilize website to give
Greencastle a competitive
advantage over local coastal
tourism facilities that currently
do not have such.

Increase security measures at
the Estate House and ensure
current non-human defense
mechanisms are installed at
planned suites.

There needs to be a set tariff
on revenues generated from
ecotourism activities that are
kept for GTSC obtaining
monitoring tools and training.
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The Monteverde, Costa Rica site has been used to determine the most important areas
for immediate action by IIC and GTSC to improve the sustainability of their ecotourism
activities. This area was chosen as it is heralded as a success story with regards to
sustainable ecotourism in the Caribbean region and can provide a framework of
mentoring for 1IC and GTSC. Through searching the literature, the recommendations
were selected for each site and the literature with appropriate field methods and
techniques is given (see Tables 4.13 and 4.14). Note in the event that appropriate
literature could not have been found based on the Costa Rica experience other country-
based references were utilized, but care was taken to ensure that the methods and
application described therein were transferable to a rural and/or remote Caribbean

setting.
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Table 4.13 Recommendations for IIC to improve sustainability of ecotourism activities at Iwokrama.

Recommendation Comparab!e Literature Projected impact
reference site Reference
Environmental
Investigation of the impact of the grey Improved river water
water being disposed of by Fairview Monteverde, Kumar. 2002 quality and reduced
households and the design of septic Costa Rica ' incidence of water
tanks for the community. related diseases.
Feddersen, More robust
Thereneeds o be nsion o owcost - STAEIS T o g
water quality monitoring within Fairview Futures. 2002 rotection %f human
and expansion of the current onsite ’ ﬁora and fauna ’
monitoring to include Biochemical Quebrada, Costa  Rhodes et al., health. Also. there is
Oxygen Demand (BOD), Chemical Rica 2006 more data for model
Oxygen Demand (COD), nitrogen (N), development which
phosphorus (P), fecal coliform and Santa Elenaand 5 o b
stream flow. San Luis, Costa 500" can reduce .
Rica monitoring needs in
the future.
Increased knowledge on technologies M Newell, Craig Impr_oved river water
. onteverde, quality and reduced
at the household level to utilize grey Costa Rica and Harlow, incidence of water
water such as REEDBED. 2005. :
related diseases.
Reduced solid waste
Expansion of recycling efforts disposal problems
throughout Fairview and eventually Amazonia, Brazil Wells, 1994 and reduced amounts
North Rupununi. that make it into the
river network.
There should be some testing of San Jose, Costa ~ Sommer et al.,
rainwater used for consumption and Rica 1997 , ,
. | . Improved 'potable
food preparation for heterotrophic Martin- . .
. : . Tarahumara : rain water quality and
bacteria as well as coliforms with ‘ 3 Dominguez et L
o . Sierra. Mexico reduced incidence of
possible implementation of batch solar d al.. 2005 ;

o . L ’ water borne diseases
disinfection (SODIS). This is an area for Thomas and due to its inaestion
collaboration with the Fairview Village Rural areas of Mellowes, 9 :
Health Center. Trinidad 2006

Societal
Able to attract a
Management has to continue to push Monteverde different category of
the Board of Trustees to attain Costa Rica ' Rivera, 2002 ecotourists and able

ecotourism certification.

to demand higher
prices for services.
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Table 4.14 Recommendations for GTSC to improve sustainability of ecotourism activities at Greencastle.

Recommendation Comparab!e Literature Projected impact
reference site Reference
Environmental
Investigation of the impact of the grey
water being disposed of by Robin's Bay = Monteverde, Kumar. 2002 Improved river water
and Rosend households and the design  Costa Rica ! quality.
of septic tanks for the community.
Feddersen, More robust
Santa Elena, 2003; monitoring program
Internal environmental program should Costa Rica Sustainable allows for greater
be a priority to truly assess Futures, 2002 protection of human,
sustainability. Basic monitoring should Quebrada, Costa Rhodes etal., flora and fauna
include pH, temperature, dissolved Rica 2006 health. Also, there is
oxygen then expand to include BOD, more data for model
COD, N, P, fecal coliform and stream Santa Elena and development which
flow. San Luis, Costa Jacobson, can reduce
Rica 2006 monitoring needs in
the future.
There should be a drive to encourage
and assist with households having their Newell, Craig
grey water directed to their septic and Harlow,
systems. Especially for those 2005. .
households with out houses, there Monteve_rde, Impr.OVEd river water
. - Costa Rica quality.
needs to be community education by
GTCS on technologies at the household
level to utilize grey water such as Kumar, 2002
REEDBED.
Reduced solid waste
Starting a recycling program at disposal problems
Greencastle to filter out into Robin's Bay Amazonia, Brazil Wells, 1994 and reduced amounts
and Rosend eventually. that make it into the
river network.
Reduction in
Alternative energy sources need to be . Greencastle's carbon
La Esperanza, Rojas and

analyzed for inclusion into operations
especially for suites to be constructed.

Costa Rica

Aylward, 2002

footprint and
increases energy self
sufficiency.

There should be signage that promotes
conservation and environmental

Serves as a reminder
to guests and staff
alike that they all

protection which is in lieu of staff Amazonia, Brazil - Wells, 1994 need to partake in
training along these lines. environmental
management.
Economic
A cost/benefit analysis should be done GTSC ca.n.make a
) Lundserg, clear decision as to
for Greencaslte to determine whether
" . . Stavenga and where best to spend
they should focus on traditional Caribbean region -
: ; Krishnamoorty, development funds
ecotourism or coastal ecotourism (the
1995 based on returns on

latter being less popular in Jamaica).

investment.

Greencastle should utilize a quality
control program (such as an
anonymous consumer
quality/satisfaction survey) to let its
customers help in ranking them versus
other locations which can serve useful
in competitive pricing.

Global

Gartner, 1996

This simple audit tool
can gather valuable
feedback from guests
as to where changes
need to be made to
improve their services
offered.
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Table 4.14 (Continued)

This firstly shows the
commitment of

Monteverde, .
Management should set aside funds per Costa Rica Rivera, 2002 management to
L . . sustainable
visitor that is placed in a fund for
S o development and
eventual certification adoption; .
) . i once implemented
implementation of above mentioned
. e can be used to
social recommendations; as well as Mont q project when certain
i it onteverde,
community outreach activities. Costa Rica Kuo, 2002 vital components can
be attainable based
on funds accrued.
Societal
GTSC needs to incorporate the .
i ) i This portrays trust
communities more into the onsite Portsmouth, A
o ) - CTO, 2006b and good intent by
activities at least by keeping them Dominica

. Greencastle Estate.
aware of basic plans.

This fosters inclusion

of neighbors and

togetherness;
Matura, Trinidad  CTO, 2006b especially amongst
current and potential
staff members and
Greencastle.
In the eyes of the
communities such a
move shows
commitment to
improvement of the
communities rather
than coming across
as selfish and greedy.

To improve the acceptance of
ecotourism and GTSC by the
surrounding communities there needs
to be improved outreach initiatives by
hosting events at the school and/or
Estate.

As business continues to grow, GTSC
should enter into partnerships with
community members to become
business partners to supply different
goods needed for the business; starting
essential businesses requested by
tourists; etc.

St. Helena,

i CTO, 2006b
Jamaica

4.5 Conclusions

The sustainability of ecotourism activities in the Caribbean was found to be assessable
across 15 indicators among the 3 core pillars of sustainability: environmental, societal
and economic. The chosen indicators were determined from analyses of the WTO'’s set
of core sustainability indicators and the PSR framework. These indicators were placed
onto a target plot to create an assessment tool that can numerically represent the
impacts of each indicator. Each indicator was analyzed for impact (on a scale of 0, no
impact, to 3, high intensity impact) by a selection of a pool of questions for which the
answers can suggest severity of impact. Five scenarios were developed and tested to
ensure that the tool created responded to social and demographic changes. The

assessment tool was able to respond to the changes that it was subjected to and the
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method utilized allowed for internal determinations of whether the focus should be on
mitigating environmental, societal or economic impact based on the average impact

differential across each of the 3 core pillars of sustainability.
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CHAPTER 5: MANAGEMENT OF ECOTOURISM

5.1 Introduction

In this chapter the management of ecotourism is taken to be the management of all
onsite activities that contribute to the provision of a saleable ecotourism product.
Management influences onsite ecotourism activities which, as highlighted in Chapter 4,
can affect water quality. The management of ecotourism at the site level depends on
both the Caribbean country that the activity is being undertaken in as well as the
strength of the eco-facility’s management team. In order to achieve more sustainable
management of ecotourism, steps should be taken to strengthen the management at
both the national and site levels. Thus there is a need to capture the current strength of

management.

As a first approach, 2 frameworks for assessment of sustainable Caribbean ecotourism
management are created from the perspectives of countrywide ecotourism industry
sustainability as well as onsite sustainability indicators for management. Indicators are
excellent for auditing for improvement, but do not tell of the current strength of an
ecosite’s management. Therefore a modified approach to Social Network Analysis

(SNA) was utilized to quantify the management’s strength at the 2 study sites.

5.1.1 Objective and Subtasks
This chapter aims to create tools for assessing sustainability, from a reductionist

standpoint, for the sustainability of ecotourism management in the Caribbean as well as
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to provide a simple method for quantifying the strength of an ecohotel's management.
The specific subtasks were to:
= Choose indicators for sustainable management (at both the national and site
specific levels) in consideration of responses of the semi-structured interview
(see Appendix A),
» Create an assessment tool for onsite ecotourism management that responds to
changes to improve management,
= Utilize SNA to design a simple analysis method to determine strength of
management networks in onsite ecotourism management in the Caribbean, and
» Provide site specific recommendations to improve strength of its ecotourism

management at 2 Caribbean study sites.

5.2 Ecotourism Management at the National Level in the Caribbean

Literature on global ecotourism and/or tourism management at the national level is
sparse. The sustainability of this level of management has not been studied much as
most models often focus on the site specific management. As such there are not many
tourism related indicators that have been developed for management of the industry on
a countrywide level. International agency guidelines for general sustainable
management for governments, especially those for developing countries, were
considered for indicator selection taking into consideration their transferability to the

Caribbean’s ecotourism industry.

5.2.1 Indicator Selection

The guidelines put forward for governments by agencies inclusive of the World Bank,
Caribbean Community (CARICOM), Departments of the United Nations, Organization for
Economic Cooperation and Development (OECD) and Transparency International were
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audited for key pillars of sustainable management. The main areas of sustainability were
determined to be: environmental, economic, societal, cultural and political. As such
these were taken to be the pillars for assessment of ecotourism management in this

work.

From these guidelines all applicable indicators were grouped and categorized into one of
the core indicators of the guidelines (see Table 5.1). This shortlisted set of indicators
was then placed through the ecotourism Pressure-State-Response (PSR) framework (as
developed and detailed in Chapter 4). According to the United Nations Development
Programme (UNDP, 2005), this framework allows for the connection of other pillars of
sustainability to that of environmental sustainability on the country scale. With the
inclusion of 2 other pillars (cultural and political) of sustainability the PSR framework for
ecotourism presented in Chapter 4 was modified for assessment by inclusion of cultural
and political responses along with the societal responses in the same loop (see Figure

4.7).

The final selection of indicators was put through this modified ecotourism PSR
framework. The chosen indicators for assessment of a Caribbean nation’s sustainability
of ecotourism management are given in Table 5.2 with each indicator's PSR
designation. These designations are of paramount importance in making
recommendations to improve sustainability of the ecotourism management (UNDP,

2005).
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Table 5.1 Core indicators for assessment of sustainability of national ecotourism management.

Sustainability
pillar

Core Indicator

Suggested measure

Organization

Environmental

Existence of
strengthening
economic incentives
programs for
environmental
protection

Environmental based
incentives to corporations to
enhance revenue generation
for the country

United Nations Department
of Economic and Social
Affairs (UNDESA, 1992)

Budgetary
commitment to
environmental

Created functioning agencies
and organizations with
responsibility for environmental

Organization of Economic
Cooperation and
Development (OECD, 2007)

protection protection
Main revenue earners and Organization of Economic
Sustainable country's gross domestic Cooperation and
. management of product history Development (OECD, 2007)
Economic t fund d : :
government 1unds an N United Nations Department
allocation of funds Current trend of divestiture of of Economic and Social
government's funds Affairs (UNDESA, 1992)
Accountability of Enhancement of national Caribbean Communit
government for social programs to improve skills of (CARICOM, 2009) y
) well being of citizens nationals ’
Societal
Involvement of F . United Nations Millennium
. ; . ree sharing of government
nationals in country's related information to public Development Goals
plans P Committee (UNMDG, 2008)
Measures put in place Inclusion of minority and/or United Nations Millennium
to respect culture of all - .
Cultural roups especiall religious and cultural groups in | Development Goals
groups esp y national policy formulation Committee (UNMDG, 2008)
minority groups
Structure of . _Effectlvenes§ of law World Bank (World Bank,
government and its implementation and 2000)
regulatory agencies amendment
Political

Government's
corruption index

History of the country's
corruption index

Transparency International
(Transparency International,
2009)
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Table 5.2 Classification of indicators for assessing the sustainability of national ecotourism management in
the Caribbean.

Sphere Indicator Applicable core indicator _Ty_pe of
indicator
Staff and budget for environmental Budgetary commitment to -
o ; . Driving force
monitoring environmental protection

Environmental Promotion of certification adoption & | Existence of strengthening

environmental training for eco- economic incentives programs Driving force
hoteliers for environmental protection
Incentives for good practice Response
_ History of increasing tourism and Sustainable management of State
Economic ecotourism revenue government funds and allocation
— of funds
Government as majority shareholder
) ; State
in ecotourism ventures
Creation of national community- Accountability of government for
based and formal : f i Response
: : social well being of citizens
) tourism/ecotourism programs
Societal
Availability of relevant information . .
oy . Involvement of nationals in
and data to communities and public \ State
country's plans
at large
Cultural respect shown through .
. . ; ; - Measures put in place to respect
inclusion of ideologies & beliefs of ;
Cultural : . ) culture of all groups especially State
different groups into planning for L
: minority groups
ecotourism
Laws to regulate impact on the
environment, tourism and Driving force
ecotourism operations
Ratified international and regional
environmental and tourism-related Structure of government and its Driving force
conventions regulatory agencies
Government ministry and/or
regulatory agencies with -
. . Driving force
tourism/ecotourism development as
part of mandate
Level of monitoring of impacts of Structure of government and its
Political tourism and ecotourism by regulatory agencies; Response
olitica government government's corruption index
Government’s corruption level and
international measure of Government's corruption index State
transparency

Membership history and role in
World Tourism Organization (WTO),

Caribbean Tourism Organization State
(CTO) and the Caribbean Structure of government and its
Community (CARICOM) regulatory agencies

Increasing levels of internal visitor
security measures in rural and Response
remote areas
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The 15 indicators chosen are given in Table 5.3 with the units of measure of each

indicator in determining impact.

Table 5.3 Selected indicators of sustainable national level ecotourism management and their units of impact
measurement.

Indicator | Unit of measure
Environmental
1 | Staff and budget for environmental monitoring $/staff member/year
Promotion of certification adoption & environmental I
2 - . Qualitative measure
training for eco-hoteliers
Economic
3 | Incentives for good practice Tax $ saved per year of operation
4 | History of increasing tourism and ecotourism revenue ﬁg::age net § income per fiscal
5 Government as majority shareholder in ecotourism Average % government shares
ventures
Societal
Creation of national community-based and formal I
6 . . Qualitative measure
tourism/ecotourism programs
Availability of relevant information and data to -
7 it . $/visitor
communities and public at large
Cultural
Cultural respect shown through inclusion of ideologies
8 | & beliefs of different groups into planning for Qualitative measure
ecotourism
Political
9 Laws to regulate impact on the environment, tourism
and ecotourism operations
10 Ratified international and regional environmental and
tourism-related conventions
11 Government ministry and/or regulatory agencies with
tourism/ecotourism development as part of mandate
12 Level of monitoring of impacts of tourism and
ecotourism by government Qualitative measure
13 Government’s corruption level and international
measure of transparency
Membership history and role in World Tourism
14 | Organization (WTO), Caribbean Tourism Organization
(CTO) and the Caribbean Community (CARICOM)
15 Increasing levels of internal visitor security measures in
rural and remote areas
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5.2.2 Overall National Sustainability of Ecotourism Management in the Caribbean
As was done in Chapter 4, impacts for each indicator can be assessed on a scale of 0
(no impact) — 3 (high impact) in 0.5 increments across the 5 pillars of sustainability. The

results obtained can then be easily represented on a target plot (see Figure 5.1).

Key: Environmental indicators; Economic indicators; Societal indicators; Cultural indicators; Political indicators; Impact factors (0- 3in 0.5
increments)

1 Staff and budget

for envi.
15 Increasing levels of internal visitor secutrity monitoring ) I
measures in rural and remote areas 1 2Promotion of certification

adoption & envi training for eco-
hoteliers

14 Membership history and role in WTQ,

CTOand CARCOM 3Incentives for good practice by

eco-hotels

13 Government's corruption level
and international measure of
transparency 13

4 Hstory of increasing tourism and
ecotourism revenue

12 Level of monitoring of impacts of
tourism and ecotourism by 12
government

5 Government as majority
shareholder in ecotourism
ventures

11 Government ministry and / or
regulatory agencies with tourism /
ecotourism development as part of
mandate

6 Creation of national community-
based and formal tourism /
ecotourism programs

7 Availability of relevant information and data

10 Retified international and regional to communities and public at large

environmental and tourism-related conventions

9 8 8 Cultural respect shown through inclusion of
9 Laws to regulate impacts on the environment, ideologies & beliefs of different groups into
tourism and ecotourism operations planning for ecotourism

WTO-World Tourism Organization; CTO-Caribbean Tourism Organization; CARICOM-Caribbean Community
Figure 5.1 Target plot framework of indicators to assess a Caribbean nation’s commitment to sustainable
management of ecotourism.

Considerations that can be used in assigning impact factors are suggested below by
indicator. These were used in tandem with the results of literature searches, researcher
observations as well as the responses of informal interviews conducted. Note that the list
hereunder is by no means exhaustive but rather should provide an idea of what was
considered to make an assessment of potential impact so as to ensure that impacts
inculcated aspects that were beyond simply the comparison of measured indicator

values (where applicable). Also, many of the impacts require a perceived impact value
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which often necessitated a social methodology inclusive of interviews. As such, the

considerations hereunder can form the basis of lines of questioning in social tools.

Indicator 1 - Staff and budget for environmental monitoring

» What fraction of the national budget is allocated to monitoring and studying the
environmental impacts of tourism and ecotourism?

= How much staff is there in such units?

= What are the levels of expertise of such staff?

= What are the monitoring capabilities of monitoring units?

* How long have such units been in existence?

» Are there any staffing and/or equipment needs that have been requested and are
not being met?

» |s any of the monitoring contracted out? If yes, do local consultancies have the
required capabilities?

= |s staff sent for training to learn new methods and technologies for environmental
monitoring?

»= Has the budget for this unit been decreasing over years?

Indicator 2 - Promotion of certification adoption & environmental training for eco-hoteliers

» Has the government offered subsides to ecohotels that are interested in
obtaining certification? If yes, what is the level of support promised?

=  What methods are being used to promote certification adoption? Are they
effective?

= Are eco-hoteliers provided with environmental based training by governmental
ministries or agencies?

» Are the training sessions provided by governmental staff or external consultants?
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» |s there any financial arrangement set up by government to facilitate the costs to
obtain certification?

= |s the program in high demand? If no, why not?

Indicator 3 - Incentives for good practice
» What incentives are being offered?
= Are the incentives to local ecotourism business owners the same as that for non-
local owners?
» What are the measures of good practice under such as scheme?
= How is good practice monitored and by which agency?
» How long have such programs been in place?
= Are incentives only for new ecotourism businesses?
»  What are the qualifications that are to be met to gain entry into this program?

» What are the benefits to the country for an ecohotel partaking in such a program?

Indicator - 4 History of increasing tourism and ecotourism revenue

= How much of the country’s tourism revenue in the past fiscal year came from
ecotourism?

» |n the past 5 years has the country’s ecotourism revenues been increasing?

= |s tourism the number 1 revenue earner for the country? If yes, for how many
years has this been the case?

» Has the regional and international visitor arrival statistics been steadily increasing
over the last 10 years?

» |Is the revenue from tourism and ecotourism divested among investments in

strengthening the country’s tourism product? If yes, how so?
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Indicator 5 - Government as majority shareholder in ecotourism ventures

Is the government a majority or minority shareholder in any local ecotourism
venture? If yes, how long has this been the status?

What type of ecotourism has the government chosen to become involved in (i.e.
coastal or conventional land ecotourism)?

Why did government choose to become involved in ecotourism ventures?

Does the government have financial interest in any other form of tourism? If yes,
what are they?

At the time when the government’s ecotourism ventures commenced were the
surrounding communities strong holds of the ruling party?

What was the initial investment the government made to become a shareholder?

Indicator 6 - Creation of national community-based and formal tourism/ecotourism

programs

What was the government’s rationale for creating these types of programs?

How long have these programs been ongoing?

Have the annual budgetary allocations for these programs been growing since
inception?

Are there any formal tertiary programs offered at local universities toward tourism
and hospitality qualifications?

What are the offerings at the community level? What are the eligibility
requirements?

What is the rolling enroliment in such programs?

Who are the typical students that are interested in these types of programs?

Are the graduates of these programs assisted with job placement in the industry?
How many of the programs’ graduates remain in the industry?
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Indicator 7 - Availability of relevant information and data to communities and public at

large

Does the country have a version of the Freedom of Information Act?

How is government’s information made available to the public?

Are the routes of information dissemination sufficient?

Is the level of information sufficient to keep the communities aware of plans for
ecotourism?

What is the frequency of information transfer to public domains?

Which ministry/agency/organization is responsible for providing this information
to the public?

Are any measures in place to accommodate the disabled? If yes, what are they?

Indicator 8 - Cultural respect shown through inclusion of ideologies & beliefs of different

groups into planning for ecotourism

What are the religious and/or cultural factions that need to be given special
attention when planning for ecotourism?

Which regions are more associated with which religious and/or cultural faction?
For each region, who should be included as the liaison on behalf of the
community or religious organization?

In amending ecotourism related legislation is it common for the ministry in charge
to consult with local religious and community leaders?

How long have these considerations been taken into account by government?
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Indicator 9 - Laws to regulate impact on the environment, tourism and ecotourism

operations

Do environmental laws exist? If yes, are they amended regularly? When was the
last amendment done for each environmental law? Is there a ministry or agency
that has responsibility for environmental protection?

What are the tourism laws? Is ecotourism specifically included these laws? If yes,
to what extent is ecotourism regulated? Does tourism and ecotourism fall under
the purview of a ministry or agency that has responsibility solely for tourism?
When last have the tourism laws been amended? When were the laws created?
How many amendments have take place since they were established?

Are external consultants utilized to do studies before amendments are made or
are they done in-house?

How are the laws enforced? Is environmental policing enforced? Is there a

special environmental court?

Indicator 10 — Ratified international and regional environmental and tourism-related

conventions

What are the environmental and tourism-related conventions that the country has
entered into? How long ago did the country enter into these accords? Were these
moves part of the lending agreement from international lending agencies (e.g.
World Bank, Inter-American Development Bank)?

Have steps been taken since ratifying the conventions to achieve the goals of the
conventions?

Is any governmental ministry or agency assigned the duty of ensuring the country
does as it promised it would do in relation to environmental and tourism-related
conventions?
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Indicator 11 - Government ministry and/or regulatory agencies with tourism/ecotourism

development as part of mandate

How long ago has a ministry or agency been created with tourism as its main
mandate?

Does the ministry (or agency) also have non-tourism related sectors under its
purview?

Are there any other tourism related agencies that work with the ministry towards
the mandate? When were these sub-agencies created?

What is the budgetary allocation of the ministry and other agencies in relation to

annual budget?

Indicator 12 — Level of monitoring of impacts of tourism and ecotourism by government

What is the budgetary allocation for monitoring of the impacts?

As the tourism industry grows (or grew) by indication of visitor arrival will the
monitoring regimen become more sophisticated, frequent and intense in design
and testing capabilities? If yes, how so?

Is the monitoring shared among several different ministries or agencies? If yes,
which are they?

How long has this type of monitoring of tourism impacts been entered into?
What type of monitoring is done? Does any of it need to be contracted out or is
government staff able to undertake all monitoring?

What have been the findings? Are the results readily available to the public? If

yes, through which avenue does the public have access?
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Indicator 13 — Government’s corruption level and international measure of transparency

According to Transparency International what is the current corruption index of
country’s current government?

How has this current index changed in relation to the indices of the past 10
years?

Are there any steps that are being put, or have been put, in place to increase

government’s transparency of operations?

Indicator 14 — Membership history and role in World Tourism Organization (WTO),

Caribbean Tourism Organization (CTO) and the Caribbean Community (CARICOM)

Is the country a member of the WTO? How long has that country been a
member?

Does that country have representation on special WTO boards? Is representation
at annual meetings a priority?

What is the country’s role in the CTO?

Does the country enact and enforce the recommendations that emerge out of
WTO, CTO and CARICOM meetings/workshops/conferences? If yes, what is the

average turnaround time? Who has to initiate this enactment?

Indicator 15 — Increasing levels of internal visitor security measures in rural and remote

areas

In the most recent budget, have there been funds allocated to increasing visitor
security at ports and airports? If yes, how much has been allocated? How much
has typically been allotted to this in the past?

Have there been any recent incidents of visitor mistreatment? What are the
statistics on this for the last 10 years?
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» Has the country been on the Central Intelligence Agency’s (CIA) travel advisory
list recently for violence against visitors? How many times in the past, and when,
did the country make this list?

» Have funds been allocated for the construction of police stations in more rural
and remote locations?

= Are more police officers being hired for posts in and around the ecotourism
areas?

» Have support emergency services been strengthened to handle visitor-related

disasters?

Note that relevant information to assess the sustainability of Jamaica’s and Guyana’s
management of ecotourism was not made readily available for this study, hence its

exclusion here.

5.3 Site Specific Ecotourism Management
The sustainability of ecotourism management onsite as compared to at the national level
takes on very different dimensions even when assessed along the same pillars of

sustainability.

5.3.1 Indicator Selection
The same approach to indicator selection as described in Section 5.2 above was utilized
here. The core indicators pool, for which choice of final indicator hinged, is given in

Table 5.4.
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Table 5.4 Core indicators for assessment of sustainability of site specific Caribbean ecotourism

management.

Sustainability
pillar

Core Indicator

Suggested measure

Organization

Environmental

Conservation
and
preservation
measures

Environmental monitoring (air, water, land) on
a regular basis

World Tourism
Organization (WTO,
2004)

Provision of modern tools for environmental
monitoring

World Tourism
Organization, World
Travel & Tourism
Council and Earth
Council (WTO, WTTC
and Earth Council,
1996)

Sustainability

Documented and updated environmental
management plan

Partnership for Global

management Sustainable Tourism
I iteri TC, 2008
pian National legal confines for tourism operations Criteria (GSTC, 2008)
Customer Analysis of customer satisfaction Asian Development
satisfaction y Bank (ADB, 2009)
Marketin Inter-American
a roacI? Marketing techniques utilized Development Bank
Economic PP (IDB, 2009)
United States Agency
Ample staff | Availability of qualified workers for International
Development
(USAID, 2006)
Inclusion of World Tourism
. Community participation in tourism planning Organization (WTO,
community
; 2004)
Societal . :
Community . . Partnership for Global
. Inclusion of key community leaders for ; X
perception of lannin Sustainable Tourism
tourism P 9 Criteria (GSTC, 2008)
Re§pect for Partnership for Global
indigenous . . . ; .
Cultural and religious Inclusion in planning phase of policy Sustainable Tourism
g Criteria (GSTC, 2008)
populations
. United Nations
i Existence of Ensuring policies are in place as a clear Department of
Political relevant,

current policy

contemporary guide

Economic and Social
Affairs (UNDESA,
1999)

From the guidelines suggested by the various international bodies (listed in Table 5.4)

indicators applicable to the Caribbean were shortlisted. The shortened list was then put

through the modified ecotourism PSR framework and the final selection of indicators

selected with a PSR designation (see Table 5.5).
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Table 5.5 Classification of indicators for assessing the sustainability of site specific ecotourism management

in the Caribbean.

. . — Type of
Sphere Indicator Applicable core indicator(s) indicator
Comprehensive Environmental
State
Management Plan o
- - — Sustainability management plan
Investment in onsite monitoring
. ; State
Environmental | tools and equipment
Continuous training of staff to . .
. Conservation and preservation
keep current with new methods Response
- measures
and technologies
Trends in customer satisfaction Customer satisfaction Response
Level qf marketing and destination Marketing approach Response
promotion
Economic Local qualified and well trained Ample staff State
staff
Site’s profit and loss history Customer satisfaction; marketing State
approach
Future onsite plans developed in
collaboration with community Inclusion of community Response
stakeholders
Societal
Direct investment into community Inclusion of community; Drivi
. . . riving force
development community perception of tourism
Cognizance of local beliefs &
practices for planning of visitor Driving force
activities
Cultural — - Respect for indigenous and
ultura Solicitation of impacts of religious populations
ecotourism on local practices from -
e, . Driving force
religious and/or community
leaders
Political Compliance with applicable laws, Existence of relevant, current Driving force

conventions, guidelines, etc.

policy

The 12 chosen indicators can be used for measurement of impact. Table 5.6

summarizes the unit of measure for each indicator chosen.
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Table 5.6 Selected site specific management indicators and their units of impact measurement.

Indicator

| Unit of measure

Environmental

Comprehensive Environmental Management Plan
Investment in onsite monitoring tools and equipment

Continuous training of staff to keep current with new
methods and technologies

$/staff member/year
$ invested per year

Qualitative measure

Economic
iv | Trends in customer satisfaction Tax $ saved per year of operation
V | Level of marketing and destination promotion $ invested into marketing per year
vi | Local qualified and well trained staff Ratio of fo"‘.“a”y educated local
staff to outsiders
vii | Site’s profit and loss history Average net § income per fiscal
year
Societal
... | Future onsite plans developed in collaboration with I
viii . Qualitative measure
community stakeholders
ix | Direct investment into community development $/year/community
Cultural
X Cognizance of local beliefs & practices for planning of
visitor activities o
L . . . Qualitative measure
i Solicitation of impacts of ecotourism on local practices
from religious and/or community leaders
Political
ii Compliance with applicable laws, conventions, Qualitative measure

guidelines, etc.

5.3.2 Overall Site Specific Sustainability of Ecotourism Management

Assignment of impact values can be done as previously described (i.e. 0 [no impact] to 3

[high impact] in increments of 0.5). The impact values can be represented as a visual

tool in the form of a target plot as shown in Figure 5.2.
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Key: Environmental indicators; Economic indicators; Societal indicators; Cultural indicators; Political indicators; Impact factors (0-3in 0.5
increments)

i Comprehensive
Envi. Management
Plan
ii Investment in onsite
monitoring tools and
. equipment

xii Compliance with applicable laws, i
conventions, guidelines, etc.

25

Xii ii
xi Solicitation of impacts of iii Continuous training of
ecotourism on local practices i i staff to keep current with
from religious and / or community 1. new methods and
leaders 1 technologies

x Cognisance of local beliefs h
& practices for planning of X o)
visitor activities

ix Direct investment into v Level of marketing and
community development X v destination promotion

vi Local qualified and well trained
Viii vi staff
viii Future onsite plans developed in
collaboration with community
stakeholders

iv Trends in

iv customer
satisfaction

vii Vii Site's profit and loss
history

Figure 5.2 Target plot framework of indicators to assess a Caribbean ecosite’s commitment to sustainable
management of ecotourism.

The assignment of the impact values should take into account the following types of
considerations along with onsite informal interviews conducted and researcher
observations. The non-exhaustive considerations utilized in assigning impact values in
this study are:
Indicator i — Comprehensive Environmental Management Plan (EMP)

» Does the eco-facility have a documented EMP?

» How long ago did the eco-facility develop the first EMP?

» |s the EMP comprehensive (i.e. includes considerations of air, land, water and

human in its planning)?
= Have fires been addressed?

* How often is the EMP reviewed and updated?
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Indicator ii — Investment in onsite monitoring tools and equipment

What has been decided upon to be monitored? How was this decided upon?
What tools are being used to do the various aspects of monitoring?

When did procurement of monitoring tools begin?

Before owning your own tools were monitoring services contracted?

How much money was initially invested to obtain required equipment?

What monitoring aspects were first incorporated into the monitoring regimen?
What is the schedule or frequency of monitoring?

Are there any plans to add new parameters to the current monitoring plan?

Indicator iii — Continuous training of staff to keep current with new methods and

technologies

Is staff sent on local, regional and/or international training programs? If yes, how
often are they sent? How are they chosen?

Is there a budgetary allocation for staff training? If yes, what percentage of the
annual budget is allocated to this?

Does the eco-facility have the capability of providing in-house training?

Does the eco-facility have onsite training facilities?

Indicator iv — Trends in customer satisfaction

Is customer satisfaction information collected? If yes, how long has this type of
information been collected?

How is customer satisfaction gauged?

Why was this method of testing selected?

How often are the results analyzed?

How are the results used to try to improve future customers’ experience?
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What is the general tourist’s perception on value for money?

What has been the history of complaints of dissatisfaction by guests? If yes, how
does management deal with these?

What is the return visitor rate to your facility?

Is your site rated in regional and/or international tourist guidebooks?

Indicator v — Level of marketing and destination promotion

How is the destination currently marketed?

Is marketing taken care of by contractors or by the site’s management? What
factors influenced this choice?

Is management satisfied with marketing’s influence on visitation?

Are there any plans to revamp current marketing tactics?

Indicator vi — Local qualified and well trained staff

What proportion of the skilled labor force is local? What proportion of current staff
is foreign?

Does the local market supply the level of skill required to operate your
ecotourism business successfully?

Is a recruitment agency utilized for obtaining staff?

How are position openings advertised locally?

Are the tourism-related training facilities in the country sufficient to provide
qualified staff at a level satisfactory to your business? If no, what do these
programs lack in creating the quality staff that your business prefers?

Are locals employed at the highest tiers of management in your ecotourism

business?
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Have tourists’ complaints been linked to the lack of skill of locals in the past? If

yes, what has been the frequency of these events?

Indicator vii — Site’s profit and loss history

How long has ecotourism existed?

When was the first year that the business broke even? Since that year, has there
been a steady increase in profit?

What has been the order of magnitude of profits and loss in the past?

Can any management decisions be chiefly attributed to these profits and/or
losses?

What are the future projected profit margins like for the site? How are these

profits expected to be seen?

Indicator viii — Future onsite plans developed in collaboration with community

stakeholders

Are there any plans for increasing the size of the ecotourism product that can
potentially affect the community?

Were community stakeholders involved in discussions on future plans? If yes,
were they allowed to have their concerns dealt with in tailoring the future plans?
What forum is used to inform the community and community stakeholders of
plans? How often are these types of sessions held?

What level of detail is typically divulged to community stakeholders? Are the
documents and/or materials used to share information appropriately termed to

allow the majority of the community to know what the plans are?

132



Indicator ix — Direct investment into community development

Has the eco-facility developed business partnerships within the community?
What are the net tourism revenues accrued to the community?

Since working with the community has there been a positive change in average
family income? If yes, how long ago has this been noticed?

How much of the ecotourism revenue is spent on upkeep of infrastructure in the
community, construction and improvement of kindergarten and primary schools,
etc.?

What is the total number of community members employed in the ecotourism

business?

Indicator x — Cognizance of local beliefs & practices for planning of visitor activities

Are local religious and community leaders consulted before the eco-facility enters
into new ventures onsite?

What is the willingness of the religious and community leaders to meet with the
eco-facility’s representatives to discuss such issues?

What are the groups that need to be considered? What are their beliefs and
practices?

Are any of the surrounding lands considered sacred and off limits to non-group

members? What are the repercussions of uninvited entry?

Indicator xi — Solicitation of impacts of ecotourism on local practices from religious

and/or community leaders

In the past has there ever been any public show of disdain on the part of the

community towards the ecotourism site’s management? If yes, how long ago and
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what was done to quell the community’s concerns? What were the concerns that
the community had with ecotourism operations?

Are religious and/or community leaders willing to meet amicably and discuss
current and potential impacts of ecotourism on the community? Has this type of
meeting ever been had?

Are positive impacts being realized by the community? If yes, what are they?

Indicator xii — Compliance with applicable laws, conventions, guidelines, etc.

What are the applicable laws that the facility needs to adhere to?

Has the site ever been found to be in violation of any applicable law? If yes, what
measures were put in place to reverse the violation? How is monitoring being
done ensure that the violation does not repeat itself?

Does the ecotourism site carry out regular scheduled audits to minimize risk of
entering into violation status? If yes, is this audit done internally or contracted

out?

Scenario A was created to test the ecohotel management framework created. The

scenario used was that on the road to attainment of ecotourism certification and all

employees and stakeholders were trained by a third party on their roles on sustaining

ecotourism activities onsite. The impacts on the management were assessed by

considering the respective indicator lists provided above along with the information

obtained from interviews with management and staff at both sites. Also the scenario is

assessed in consideration of a 6 month adjustment period after the training was

completed. The assigned impacts for both the present state and for scenario A are

shown in Table 5.7.
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Table 5.7 Summary of impacts for scenarios compared to present at both Greencastle and Iwokrama.

Iwokrama Greencastle
Indicators | Present | Scenario A | Present | Scenario A

i 0.5 0.5 3 2.5
ii 1 0.5 25 2.5
iii 15 0.5 3 2.5
iv 1.5 1 2 1.5
v 1 0.5 2.5 25
Vi 1 0.5 2 1
vii 0.5 0.5 1.5 1.5
viii 0.5 0.5 3 2.5
ix 1 0.5 25 2.5
X 0.5 0.5 1 1
Xi 0.5 0.5 2.5 2
Xii 0.5 0.5 2 1.5

Similar to the analysis that was done in Chapter 4, target plots were used as the tool for

ease of display and visual comparison. See Figures 5.3 and 5.4 below.
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Figure 5.3 Summary of impacts of the present state of management at (a) lwokrama and (b) Greencastle on
sustaining ecotourism. (c) is the overlay of (a) and (b). Plots indicate that lIwokrama’s current management
activities better promote sustainable ecotourism than that for Greencastle as most of Iwokrama’s impacts

are closer to the center.
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Figure 5.4 Summary of potential impacts for scenario A at (a) lIwokrama and (b) Greencastle. (c) is the
overlay of (a) and (b). This scenario positively impacts environmental, economic, societal, cultural and
political indicators for both Greencastle and lwokrama.

137



To gauge sustained impact an assessment of the deviations of impact values from the

present need to be taken into account. In such a case, a negative deviation is more

desirable than a positive one. In Table 5.8 below, deviations are characterized by

sustainability pillar for each indicator. The more visual comparison of this result is shown

in Figure 5.5.

Table 5.8 lwokrama’s and Greencastle’s deviations from present impact values for scenario A.

Iwokrama Greencastle
Indicator | Present Scenario Change from Present Scenario Change from
A present value A present value
i 0.5 0.5 0 3 25 -0.5
ii 1 0.5 -0.5 25 25 0
iii 1.5 0.5 -1 3 2.5 -0.5
Avg. envi. impact change -0.5 Avg. envi. impact -0.333
change
iv 1.5 1 -0.5 2 1.5 -0.5
v 1 0.5 -0.5 25 25 0
vi 1 0.5 -0.5 2 1 -1
vii 0.5 0.5 0 1.5 1.5 0
Avg. econ. impact change -0.375 Avg. econ. impact -0.375
change
viii 0.5 0.5 0 3 2.5 -0.5
iX 1 0.5 -0.5 25 25 0
Avg. soc. impact change -0.25 Avg.(}sr?:ﬁglgpact -0.25
X 0.5 0.5 0 1 1 0
Xi 0.5 0.5 0 2.5 2 -0.5
Avg. cult. impact change 0 Avg.cchuelltr.]érgpact -0.25
Xii 0.5 0.5 0 2 15 -0.5
Avg. pol. impact change 0 Avg.cpr)]c;Ir.]slgrgpact -0.5
Overall avg. impact change -0.225 Overaghzvngéémpact -0.342
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Figure 5.5 Indicator sensitivity plot for scenario A. For both sites implementation of training shows reduction
in negative impacts.

54 Quantification of Strength of a Site’s Ecotourism Management

5.4.1 |Introduction

Social Network Analysis (SNA) was utilized to design a scheme by which the
management of ecotourism can be quantified by use of Microsoft Excel™. SNA allows
for every possible type of relationship between any two actors in the network to be
highlighted (i.e. personal, professional, etc.). As such, it only considers a singular type of
relationship (e.g. management) and the possibilities of interaction between 2 specific
actors while ignoring all other actors in the network. This property was exploited for
every actor in the network in order to determine the network strength and topography.
Thus an egocentric management relationship based on ‘organizational structure’ was
incorporated into SNA. Observation and surveying of non-managerial personnel involved
in ecotourism were used to determine who the ‘true’ managerial players were. This

information is critical for the adjustment of the network and for designation of roles and
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delegations of tasks for successful management of ecotourism onsite. SNA allows for an
easy to use visual management tool of all actors involved in the ecotourism business.
The most important steps in applying SNA with Microsoft Excel™ to ecotourism
management are given in Table 5.9. Note that the Step 2 refers to the type of
relationship that is of interest (i.e. all relationships between actors or only certain
relationships). For this work the only relationship of interest is a management
relationship and all others were ignored. Due to the lack of information at the micro
management level for both sites, only macro management was assessed. Steps 3, 4

and 5 are discussed in greater depth below.

Table 5.9 Key steps in applying SNA for sustainable ecotourism management (adapted from Hassan, 2009)

1. Identify actors within each site that are managed or do the management to attain a saleable ecotourism
product.

2. Choose level of SNA desired (i.e. management at the micro or macro level).

3. Characterize the relations among actors and draw the network.

4. Use Microsoft Excel™ to obtain SNA matrices.

5. Analyze data and interpret results.

5.4.2 The Management Network

As a first approach, the organizational structure was used as the starting point in setting
up the network. In both cases used in this work an upper level management player was
asked to detail the internal managerial ties that would not be present on an
organizational chart. This chart gives one-way ties however there are two-way ties
among some players, which from organizational theory is how management should be
entered into. These two-way ties represent transfer of crucial information among lateral
and/or lower rank actors to a lateral/higher rank managerial actor. In the networks shown

below one-way ties are represented as - and two-way ties are represented as<—>.
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GC - Greencastle; GTSC - Greencastle tropical Study Center;
ELDAL — Eastern Livestock Development Association Limited
Figure 5.6 Management network for Greencastle’s ecotourism product.
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CEO - Chief Executive Officer; GIS — Geographic Information Systems;
IT — Information Technology; HR — Human Resources
Figure 5.7 Current lwokrama management structure for its ecotourism product.

In consideration of Figure 5.7 the Accounting Staff, for example, node is a clump that
represents more than one person. Within that node it is possible to have an internal

managerial structure but such micro structures were ignored in this study.

It should be noted that by simply drawing a network as in Figures 5.6 and 5.7 some key

actors or management players can be identified. Table 5.10 details the main SNA
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relational characteristics that should be identified. In this work identification of these
actors can be beneficial to the successful management of ecotourism in the future if the
actors’ positions are ‘exploited’ to enhance overall management of ecotourism. Though

non-numeric, these indicators are important for planning purposes.

Table 5.10 Relational characteristics used to identify key actors (adapted from Hassan, 2009; Hanneman
and Riddle, 2005).

Measure Definition

Betweenness This refers to the extent to which an actor acts as a ‘broker’ or ‘gatekeeper’ in the network.

Closeness An actor is considered to be close when it has the shortest paths to all others. This means

that actor can avoid the potential control of others.

Boundary A boundary spanner refers to an actor that has access to other networks.
spanners
Centrality Centrality identifies the most important actors in a social network, which are usually nodes

located in strategic locations within the network. The centrality value of the actors in asset
management will therefore depend on the frequency of contact of an actor relative to that

of other actors.

5.4.3 Development of Matrices

Before matrices can be developed there needs to be a convention of assignment of
managerial relationship existence between 2 actors. This is done in binary where 1 was
used where there is a managerial relationship between two actors and 0 when there is
no such managerial relationship. This is really a binary representation of all the possible
managerial relationships among the actors in a given network. One assumption used in
the assignment of the binary representation in the grid is that any given actor manages

himself or herself. Table 5.11 highlights the Greencastle binary grid based on Figure 5.6.
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Table 5.11 Greencastle’s binary managerial grid for ecotourism.

Management Player (node
designation)

GC Owner (1)

GC Estate General Manager & Director of
GTSC (2)

GTSC Board of Directors (3)

GC Property Manager (4)

JamOrganiX Board of Directors (5)
JamOrganiX General Manager (6)
ELDAL cattle operations (7)

Jack's Bay Concession Co-managers (8)
GC Orchids General Manager (9)
JamOrganiX staff (10)

GC Ecotourism/hospitality staff (11)
Jack's Bay staff (12)

GC Orchids staff (13)
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Based on this binary grid key SNA matrices can be developed (Wasserman and Faust,

1994). These key matrices are the adjacency, relationship and reachability matrices.
Each of these is then utilized with some matrix algebra to determine several important

measures of the network. For the purposes of this work network density and centrality

ratio concepts were utilized to identify management strength. Table 5.12 describes the

different matrices utilized as well as the general theory behind network density and

centrality ratio.
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Table 5.12 Quantitative measures of strength of management in SNA (adapted from Freeman, White and
Romney, 1989; Hassan, 2009; Outhwaite and Turner, 2007).

Numerical Definition
measure
SNA = Adjacency - Adjacency tells us whether there is a direct connection from one actor to
matrices another (or between 2 actors for un-directed data).
= Relationship — This matrix shows the relations between actors using integers that
represent the strength of the relation between 2 actors. The resulting matrix
represents the sum of frequencies or the ‘frequency of contact’ required between 2
actors.
= Reachability — Reachability is a measure of path distance, the “length” or number of
unique walks between actors. The reachability matrix is the product of the adjacency
matrix with itself and it uncovers the number of paths that an actor can be reached.
To determine path distances of more than one, the adjacency matrix is multiplied by
itself as many times as the path requires. Reachability tells us whether two actors
are connected or not by way of either a direct or an indirect pathways of any length.
Centrality This ratio is the ratio of the aggregate relations involving the actor over all relations in the
ratio (Cj) ecotourism management structure. The centrality can be found from:
(7,42
Ci: J:1N N (5.1)
>y 7,
i=1 j=1
where C; is the centrality of the ith actor; Z; is the value of a relation from the ith actor directed
to the jth actor in the kth network. Note thati # j and N is the number of actors in the network.
Network This is a measure of the percentage of all the possible ties present and varies from 0 to 1.
density This gives a ready index of the degree of dyadic connection in a population. For binary data

this is simply the ratio of the number of adjacencies that are present divided by the number of
pairs i.e. the proportion of possible dyadic connections actually present. Simply put it is the

proportion of ties present to the maximum number of ties possible. It can be calculated by:

T
Network density = ———— (5.2)

N(N —1)/2

where T is the number of ties present; N is the number of actors in the network.

5.4.3.1 Management Density

For this work conventional network density in its defined state is not the most correct

statistic to tell management’s strength (Knoke and Kuklinski, 1982; Rogers, 1962;

Taagepera, 2008). This is due to the fact that network density accounts for all ties
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among actors since all ties are usually two-way when measuring social/informal relations
(e.g. friendship) for which SNA was developed. However in the case of a management
relationship, as seen from Figures 5.6 and 5.7, there are many one-way ties. In
consideration of modern theories of management and organizational theory that promote
two-way interactions among actors (Nohria and Eccles, 1992; Hu, 2009), all one-way
ties were considered half of a tie and only two-way ties were considered a whole tie.

Thus the modified Equation 5.2 utilized was:

-
— two—-way (53)
N(N-1)/2

Management density (ngt )
where Tuo-way iS the number of two-way ties in the management network; N is the

number of actors (or nodes) in the network.

5.4.4 Greencastle’s Management Matrices

Greencastle is used below to highlight how these different matrices are able to give vital
information about the ecotourism management structure in place. lwokrama is neglected
in this analysis because of the size of its matrices and formatting limitations herein. All

the lwokrama matrices are provided in Appendix F.

5.4.4.1 The Adjacency Matrix

The objective of the adjacency matrix is to describe how many direct contacts an actor
has with other actors in any particular network. This matrix is based upon the binary
management grid developed, as shown in Table 5.11 above. To complete the adjacency
matrix two calculations are computed by actor: degree of actor and standardized degree.

The equations for tabulations are given below.
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N
Degree of actor (A°) = > {binary input of managerial relationship} (5.4)
N=1

Standardized degree (S°)= Degree of actor / (N-1) (5.5)

where N is the number of actors in the network.
By the application of Equations 5.4 and 5.5 Greencastle’s adjacency matrix was found

as shown in Table 5.13.

Table 5.13 Adjacency matrix for Greencastle.

Management Player 1 2 3

1 11 12 1 A° s°
(node designation) 0 3

SN
(6]
(o]
~
o]
[{e]

GCOwner(1) | 1 |2{0|11({0/0]|11 0 1 0 0 7 7112
GC Estate General
Manager & Directorof | 1 |1/ 1|0/ 1|0/ 1|1/1| O 0 0 0 7 7712
GTSC (2)
GTSC Board of Dlrect(zgs) olol1l1lololololol o 0 0 0 2 1/6
GC Property Manager(4) | 0 |0/ 0| 10| 0/0|0JO| O 1 0 0 2 1/6
JamOrganiX Board of | | 5/ | o/ 1|1/ 0|00 0 | o | 0 | o 2 1/6
Directors (5)
JamOrganiX General | | o | gl g |1/ 0|0/0o| 2 | 0 | o | o 2 1/6
Manager (6)
ELDAL cattle °perat'°(”73) oloo|ololo1|olol o | o | o] o 1 112
Jack's Bay Concession ololololololol1lo 0 0 1 0 5 1/6
Co-managers (8)
GC Orchids General | | o ¢ | ol 0| o[ o|of2]| 0o | 0 | 0 | 1 2 1/6
Manager (9)
JamOrganiX staff (10) | 0 |0 0| 0{ 0| 0|/ 0| 0|/ 0| 1 0 0 0 1 112
GC Ecotourism
Jhospitality staff (11) 0[0j0|0Oj0O|Oj0O|0OjlO| O 1 0 0 1 112
Jack's Bay staff (12) | 0 | 0| 0| 0[O0 |0/ O0|0| 0| O 0 1 0 1 112
GC Orchids staff(13) | 0 | 0] 0|0/ 0| 00| 0| O 0 0 0 1 1 112
Degreeofactor 2 2 2 33 22 33 2 3 2 2 31

A° — degree of actor; S° — standardized degree

According to Hassan (2009), the degree of the actor can be interpreted as point
centrality of the actor while the standardized degree of an actor measures the
connectedness of an actor in any given network. So for this network both the GC Owner

and the GC Estate General Manager are equally connected in the managerial network.
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They are both central to the management and so have a high degree of involvement for

the success of the management of ecotourism.

5.4.4.2 The Reachability Matrix

This matrix is theoretically a measure of path distance or the number of unique walks
between actors. In the design of a management system there should be at least 2 paths
to by which actors can be managerially reached. As such this study only looked at how
many 2 path distances currently exist. The matrix is obtained by multiplying the
adjacency by itself. The outcome of this matrix tells the number of ways that each actor
can be managerially reached within the network. Note that if there was interest in
investigating 4 path distances then the adjacency matrix would be multiplied by itself 4

times.

Table 5.14 Reachability matrix for Greencastle.

Management Player (node

) ) 1 2 3 4 5 6 7 8 9 10 11 12 13
designation)
GCOwner(1) 1|2 |2|1|23|1|1|3|3]| 0 3|11 |1
GC Estate General Manager &
Director of GTSC (2) 2122|2231 12]1313/0 L1 L
GTSC Board of Directors(3) 3 0| 0|12 |0|0|0]0|0] O 110]0
GC Property Manager(4) 4 |0|0|0|1]0|0|0]|0]|O 0 2 0 0
JamOrganiX Board of Directors(5) 5 |0 |0 |0 | 0| 1]|2]|0|0]|O0 1 0| 0] O
JamOrganiX General Manager(6) 6 [0 | O |0 |O0O|O0O|1]|0]|0|0]| 2 0|0 O
ELDAL cattle operations(7) 7 |0 | 0| O0O|0|0O|O0O|2]|0|O0]| O 0(0|O
Jack's Bay Concession Co- slololololololol1lol o ol 210
managers (8)
GC Orchids General Manager(9) 9 (0|0 | O | O|O|O|O|O|1]| O O[O0 2
JamOrganiX staff(10) 10| 0 (O[O | O (OO |0 |0 ]| O 1 0|0 O
GC Ecotourism/hospitality ?’ﬁf;‘ 111o0lolololololololol o 11010
Jack'sBaystaff(12) 12( 0|0 | 0| 0| 0|0|0| 0O 0 0 1 0
GC Orchids staff(13) 13| 0| 0|0 |O0O|O0O|O0O|O0O|O|O| O 0|01

From Table 5.14 over 74% of the actors have no 2 path distances to any other actor.

This type of information is important when attempting to restructure management.
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5.4.4.3 The Relationship Matrix

Unlike the adjacency and reachability matrices, the relationship matrix measures the
mag