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Chapter One

A General Introcluction to Sustainability

Jarred by the :ffects of a worldwide depression and hardened by a world war, tlhe

econolnic landscape in the latter half of the twentieth centllry was drastically di1ferent than that

which caIne before. V\lith the m rgence of diverse nations capable of influencirlg global affairs

and the end of fOffilal ilnperialisln and Colo11ialisln, the stage was set for a new develolnnent

paradigtn. Taking the experiences and evellts of those years as a failure of classical corlventiona]

econOll1ic theory, nUITlerou economists in the 1950s set about searching tor a new dynamic

theory (or theories) splecifically tailored for the new 1'hird World, and this led to the el ergence

of so-called developl11el1t econo111ics.

U11der this ulllbrella, various theories and ideas were analyzed, di,:carded or adopted, all

sking to help tIle third world. EC0110mists talked of: ilnproving the "dual econolny" (rural

urba11 gap); addressing the issue of unequal exchange (between 110rthern 11ati011__: and the south),

and redistributil1g wealth (both within and between nations); adoption by the so'uthern nations of

a strategy of ilnport Sllbstitution industrialization (enforced industrialization to ilnprove the

"terlns of trade," that is, the ilnport-export prices between il1dustrial and developing nations);

l11ethods to reduce the third world's "dependency" on the industrial world (for aid, trade and

investnle11t); and others.

Most ecol101111C ideas of the 1960s were based on an optimistic belief that continued

expallsion a11d boundless growth would, or could, eve11tually lead to the elilnin31tion of world

poverty. Such thoughts did not well survive the next decade, when unelnploylnent and growing

inequality and inequity, as well as a slowdown in overall global developll1ent, crushed hopes for
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perpetual growth as a cure-all. Instead, concen1S about growth with equity a11d tIle pursluit of

basic hU111an needs indepe11dent of market uncertainty replaced the old optilnis111 with a n w,

1110re desperate outlook. Dra1uatic differences emerged between those who continued to favor

nlarket-oriented growth that would "trickle down" to the luasses and thos ~ who did not think that

the ll1arket could do the job - that the state n eded to intervene to take canv of people's basic

needs.1-'hes arguments split the developed and developing worlds, as we]l as the developed

capitalist "fIrst" and socialist "second" worlds.

111 the 1970s another issue was thrown into the Ire in the fonu of fhe first hints of

resource depletion. Food shortages, oil shortages (induced by conflict in tIle Middle Ea;)t), and

high population growth in the developing countries were so troublillg that a seri ~s of global

conferenc s were C011veI1ed by the United Nations to discuss food, population, social

develop1uellt and so on. There was a growing concern that the world was reachil1g what could be

terll1ed the "li1nits to growth," a concept that originated froln the title of a report by DOlnella and

Dennis Meadows and collaborators (in 1972), includi11g a team froln the rvlassachusett I Institute

ofT chnology (MIT), which was the principal fuel for the debate. According to the report, "The

1110St probabl result [of reaching the limits of growth] would be a rather tudden and

uncontrollable decline in both population a11d industrial capacity" (Meadows et al 197 ,: 23).

In the Meadows luodel, it was assumed that population and industrial caJ)ital (production

as lneasured by GNP) would grow expollentially, resulting in a11 identically exponenti J growth

in de1nand for consulnable resources, non-renewable resources, and an increase ill pol1l1tion.

Unsurprisil1gly, this exponential growth within a system of fillite lilnits resulted in a brea dOWll.

The Meadows 1uodel was highly criticized by some scientists and econolTlists,~rho questio11ed
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the assulnptions under which it operated (see Figure 1.1. for the basic lTIodel.), ~ut as Ne will

see, it still contained elelnents of "truth."

In the 1980s and 1990s, despite SOlne easing of concerns about resource d pletio11 in the

wake of technological developments, the global COlTIlllunity coalesced around the need to link

conolnic growth to environlllental sustainability, that is to ensure that all countries, i11cluding

(today) the now-transitional former Eastern bloc countries, could take advantage ofth;.t market

even while nlinill1izing the negative ecological consequences that the industrial countries had

already witn ssed. "Sustainable development" becalne the new focus or mantra, a concept that

expanded to illclude not just envirol1lllental sustainability but, SUbsull1ed in it, poverty alleviation

and social developillent that would COl plelnent the eCOllomic ilnperative for growth.

As noted earlier, the Limits to Growth by the Meadows husband and wife tea111 was a

landlnark study greeted with great interest by both the academic and policy conl1nunity,

primarily because it seelned to give scientific validity to the incipient debate on environmental

sustainability. Dennis and Donnella Meadows had taken over a study begun by M.I./"r s Jay

Forrester for the Club ofRome, a group of illdependent and influential thinkers. Forre~:ter had

developed a system dynalllics lllodel which he applied to the issue of glolbal ecological

ustainability (World2 lllodel), predicting on the basis of that model that continued patte ns of

u11restrained growth would eventually lead to resource depletion and environnlental decay.

The Meadows team essentially confirmed this in their IIIore detailed model (tellned

World 3), generating debate that continues to this very day. The three charts attached (Figures

1.1-1.3) are salnples frolll their Inodel showing, in particular, the relationship bl;.ttween population

growth and resource depletion. The first shows that if the rate of industrial gro\'vth an .

exponential population growth went unchecked, there would be a downward spiral in resource
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and food availability. Population and pollution would contillue to increase for Olne tirne aft r

the peak of industrialization but the pop·ulation increase would finally be halted due to the

increase ill the death rate, itself attributable to the decreased food availability.

In Figure 1.2, we see a modified IJrognosis based on the assumption that resources are

"unliITIited," pollution checked, agricultural productivity increased, and birth control widely

ffective. This, the authors contend, would actually only delay the inevitable depletion of

resources, food declines, pollution increases and death. In Figure 1.3, the scenario is stabilized

via certain techllological as well as value solutions, including resource recyclillg, poll tion

cOlltrol, capital expal1sion, I11easures to restore soil erosioll, and elnphasis 011 food and services

rath r than on illdustrial production. Births are set equal to deaths. Overall, the cOlTIplex World 3

lTIodel takes into consideration the effect of generation and regeneration tilne afld activity on the

world's carrying capacity (how long resources can last all things being equal), and the voluntary

alld involu11tary responses luade by us hUlnans and our govemlne11ts to th.e resuJting pressure on

the physical environlnent (Figure 1.4).

In the llext chapter, I will discuss the debate that followed the pubilication of the

Forrester/Meadows lTIodels, in particular the argument between those who adopted th lnodel' s

clailns (solne attracted to the scientific reasoning, others caring more for the value di ension),

and those terlned "techll010gical optimists" who argued that the models did not take proper

account of technological advances which could in theory lead to lilnitless growth.

l~hjs IQP will take a closer look at the sOlnetilnes confusing concepts of s·ustairlable

developlnent. It will analyze its ilnportance and applicability to a selected groUI) of cOllntries,

nalTIely, the sInal1 states of the Caribbean, in a selected industry, touriSlTI. Speci·fically, I will

discuss the various argulTIents about sustainability of these predolTIinantly tourism-based
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econ0111ies - what aspects of touriSlTI can be viewed as sustainable, and :how SC:le11ce and

technology l1elps or can help in inducing sustainability. In the end I will offer SaIne general

COl11l11ents about whether tourisln sustainability can indeed be achieved.

As a b'udding engineer rather than al1 eco110lnist, I will focus luore on tile lIse of scien.ce

al1d tech110Iogy than on the econolnic dynalnics of relying 011 tourism. It is accepted t}lat were it

not for technological developluents, the world would have reached the "liluits to growth" before

now, but we need to ask, with respect to touriSlTI development, whether develo})ments in science

and technology are benign for these econolTIies, helping thelTI to achieve both growth and

sustail1abiIity.

I will first review what "sustainable developlTIent" is, before I move 011 to describe the

gel1eral role of science and technology in developluent (chapters 2 and 3). Chal)ter Four will give

SOlne background on the Caribbean countries and the role tourism plays ill1 their economies,

Chapter Five will discuss the use of scie11ce and technology to tackle sonle issues a11d IJroblelTIs

il1 tourisln developluent. Fi11ally Cllapter Six will sum up a11d briefly assess whether tOllrislTI ca11

be ecologically sustainable.

I would like to tha11k Prof. Radzicki for his unfailing support, patie11ce and guidance in

the 'writi11g of this report and my eccentric mother, Prof. J. Braveboy-Wagner, for ill.uch help in

poi11tin.g 111e in the right direction, providing/identifying literature and offering 'useful COlTIlTIents

and lTIuch editorial assistance on this paper (and the occasional wrist slal)ping to keep lne on

track).



Notes

1. Many of these econolnic ideas are discussed in Jalneson and V/ilbu (1996) and

Seligson and Passe-Slnith (1993), alnol1g other books.
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Figure 1.4: Mini VVorld3 Model
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Chapter Two

Definitions and Arguments About Sustainability

The cOllcept of sustainable developlnent is ap'plied in a diverse nUI1Gber of ways. rro

eCOll01TIists, developlnent specialists, and lTIOSt policy Inakers the priority is to 111aintain

eCOll01nic growth and a revenue strealn that allows a country to pay for it. own costs (not

runnillg "in the red"). l~his Inay, and can, imply a preference for the implelnentation of prograIns

with lower short-tenn costs despite some negative effects in the longer tenm that prove not to be

always environmentally friendly.

To cologists and conservationists, sustainable development mean~~ steady state

lllallagclnent so as not to deplete the natllral resource base. Taken to an extrenle, this c ,n ilnply

the ulldesirability of any potel1tially "risky" or dalnaging developlnent project, regardless of

econolnic value, initial ilTIportance or scale. The Brundtlalld Comlnission's defirtition of

sustaillable developlnent is relevant here. This COlnlnission was an appoirtted group of numerou

civil servants, policy Inakers, and environmental experts, who in 1987 published. a worl< called

Our Common Future or as it is cOlnmonly called, "The 13rundtland Report" It irtcluded a

definition of sustainability, and though hardly the only one and open to interpretation, it is

widely quoted: "(Development) that meets the needs of the present withollt cOlnpromi ing the

ability of future generations to Ineet their own needs" (Laurellti and L,yman 1990: 42). l~his

definitioll, like InallY others, elnphasized the ilnportance ofkeepillg a systeln viable into the

foreseeable future, but also typified the equal importance of lneeting "pre~~ent needs."

Regardless of exact wording, however, all definitions of sustainable deveJoplnent ailTI to

describe systelns capable of extending the useful lifespan of the elelnents of production. Froln all

fficiency standpoint, sustainability systems seek to maximize profit (in sector developlnellt)
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while also Ininimizing loss (that is, depletion or exhaustion of resources or Inarkets). Growth,

typically see11 as the alnount of production increase over time, becomes a lllore C0111p]ex function

when a factor like 1ninilnalloss attains ever-increasing importance in Inaintaining syslelns of

productio11. Ad itionally, because growth is seen as a quantitative increase, cOlltrasted with

developlnent - a qualitative increase - there is a more complex non-linear relation between the

two.

Put 1TIOre silnply: at the point where effective use of resources impacts the development

of those resourc s, sustainability of a systeln becolnes increasingly ilnportant. \Vhile the extent

of global r source depletion varies and is widely debated (and has been for decades), there is a

broad consensus that such depletion can and does occur when growth and developlnellt each

levels that are incolnpatiblc with the existing environlnent. rrhis is especially illlportarlt in respect

to so-called open-air resources, like air, water, and biodiversity elements. In such a situation the

redefinition of growth as a factor not only of production and tilne but also elelllental

Ina11ageability, becolnes necessary.

The roots of this mode of thought prioritizing manageability as o]Jposed. to the old belief

of total or near inexhaustibility--a no limits fallacy COlnmon in Industrial and Pre-Indllstrial Era

thinking--lie in the original" ilnits to growth" theory presented by Tholnas Ma:lthus irl his An

Essay on the Principle ofPopulation (1798). Malthus studied mathelnatics and philosophy at St

John's College, Calnbridge. After achieving his Fellowship at that institution, he becalne

Professor of History and Political Economy at Hailingbury College (in Essex). In An l~ssay on

the Principle of'Population he predicted that, because population increases at a geoln 'tric rate

whereas th food supply grows at the slower arithmetical rate, the delnand for food would
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inevitably surpas its supply. rrhis scel1ario is now known as the Malthusian catastrophe, in

which populatiol growth exceeds the capacity of the world to sustain that population.

Such a sc 11ario has been avoided to date, almost entirely because of i1TII)rOved

organization and tech11010gical developlnent, as well as ease in transportatio11 infrastructure, over

the centuries (and over Inere decades, in recent times). It was that very capacity ofhulTlans to

willingly forecast and Inanage ecological systems that Inade a Malthusian catastrophe llnlikely.

Still, by the 1960s, especially with the publication of The Population BOfnb by J·aul Ehrlich in

1968, the sc nario of overpopulation and overuse of limited natural systeJns wa~; revived as a

pllblic conc rn.

Predictions by Ehrlich al1d others that consumption levels three decades ago were

unsustainable even i11 the short term were counter-pointed by thinkers like Julian Silnon, autllor

of the article "Resource, Population, Environlnent: An Oversupply of False Bad New<;"

appearing in Science 208 (1980), and by history itself. But the threat relnains. ll1is is because,

while optiluists s e increased growth as increased opportunities, there has yet to be fo nd

concrete evidence that technological advancement can continue to accouult for or accornlnodate a

limitless projection. That is to say, it cannot be assulned, with hindsight, that a certain

perce11tage increase in resource consumption can be counterbalanced by a silnilar increase in the

likelihood of a technical solution to that consumption, in a closed system in which no e11ergy is

added or taken away.

An i11fluential, though controversial, account of the study of environlnental decline was

undertaken by a group of leading think-tankers in 1972. The "Club of ROlne" Report (I>ublished

as the already luentioned The Limits to Growth) wove a net of i11terdepende11cie:~between social

factors al1d their cOl101nic and environlnental counterparts, across multinationa:l borders.
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Il11portantly, the authors lnaintained that there was indeed a threat of physical exhaustion of

natural resources as well as to the viability of local, regional, al1d, eventually, global ecosystelns.

In the end, Inany would argue, the exact predictions of the Club of Rome were I)roven to be

inaccurate (thanks especially to the Green Revolution and other ul1foreseen variables), but the

basic idea of resource lilnitations, and thus growth and developmel1t lilTIitation ., has largely be n

seen by as sound. (See Figures 1-3 at the end of Chapter 1 for SOine basic Club of ROITLe

predictions.) The authors (lninus one) 'updated their predictions and systelffi dY11amics rnodel in

Beyond the Limits: Confronting Global Collapse, Envisioning a Sustainable F~uture 1992. They

arrived at lnuch the saIne cOl1clusion, adding that that the world had actually oV1w,[reach,ed

sustainability in several areas.

1. Hun1an use of esse11tial resources and generation of pollutal1ts llas already surpassed
rates that are physically sustainable. Without sigl1ificant reductiolllS in material and
energy flows, there will be in the coming decades an uncontrolled declirlc in p ,r capita
food output, n rgy use, and industrial production.

2. This decli11e is 110t inevitable. rro avoid it two changes are nece~)sary. 'The fir,~t is a
comprehensive revision of policies and practices that perpetuate growth in matvrial
consulnption and in population. The second is a rapid, drastic increase ill the efficiency
with which Inaterials and energy are used.

3. A sustainable society is still technically and econolnically possible. It could be 111uch
lnore desirable than a society that tries to solve its problems by constant expansion. The
transition to a sustainable society requires a careful balance between long-term and short
tcnn goals al1d an emphasis on sufficiency, equity, and quality of life rather th n on
quantity of output. It requires luore than productivity and more than tec]]nolog 1; it also
requires maturity, cOlnpassion, and wisdOlTI. (Preface, Meadows et. aI., J. 992)

Overall, to be considered successful, a systein that is characterized as "s'ustai11ably

d veloped" lnust be able to prolnote both economic growth and intergeneratiol1al equity (or at

1 ast parity). By intergenerational equity we mean welfare in both the present alld futu e. 'The

basis of our argulnel1t is as follows: Because population growth il1 developing countries is
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increasing steadily, and wil continue to do so into the foreseeable future due to delTIographics

(a high percentage of the population beillg young and reproducing), it is nleCeSS31ry to illcrease the

cOITespondillg walth of a country to maintain equivalence in standard of living, Todaj, the total

fertility rate in developed countries is 1.6 children per WOlnan; however, it is still 3.1 childrell per

woman in developing countries despite regional variations (World Resources Institute, 2003).

The populations of lnost countries in the "developed" world, with a few exceptions likv the

Ullited States (factoring in imlnigratioll) are either stable or in decline with a fertility rate at or

blow 2.1 children per WOlnan (ibid.). In the developing world, however, even vvhere rates of

il1crease of population are ill decline, the absolute level of population continues to grow. At a

lTIinilllUlTI, theIl, economic growth must equal or exceed the level of population :lnc ea e if

countries are to COl1tillue to maintain previous levels of wealth and standard of livillg. rro achieve

the anticipated increase in standard of living, silnply lnatching the projected upswing in need is

not enough. To 11lany allalysts, Inyself included, there must be overall growth to facilitate

sustainability, at least in the developing world. (This is not to endorse the idea of illfinite growth.

I deal briefly with the idea that "sustainable growth" is an oxymoron below.)

Without accountable growth, the needs of an increased population even in a "steady

state" econolny ilnpinge on the natural resources and environment of an area. S]lorter tenn and

highly specialized means of sustenance, such as monoculture cropping, deforestation vvithout

reforestation, a11d soil and water overuse (erosion in particular) are the r suIt. \\/hen long term

projects and resource lnanagelnent schelnes are seen as an unaffordable luxury due to scarce lal1d

alld high demand for food, a cycle of depreciation can occur, with devastatillg effect.

For there to be a reasonable level of intergenerational equity it is Ilecessary that iluproved

welfare for the present not be Inade at the expense of future prospects and developments. Non-
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sustainable defi11itions of developlnent stress the present values of develo])lnent b nefits and

discount future values. Maxi111ization of present values tends to lead toward strategies of optilnal

use that deplete resources a11d degrade the natural environlnent. Of course SOlne traditional

eC0110lnists would argue (that) "environmental degradation should take place if the gaills froln

the activities ausing the degradation (example: agricultural clearing of forests, develol)ll1ent of

wetlands) are greater than the benefits of preserving tIle areas in their present fOIm" (Pearce,

Barbier a11d Markandya 1990: 2). However, sustainable develop1nent theorists beg to differ.

Despite the seelning clarity of the arguments above (that sustainability equals

accou11table growth), it should be lloted that the terln "sustainable develornnent'~ has over the

years bee11 used to lnean Inany things and has become ather fuzzy. As noted in a critical review

by I..Iele (1991), SOine use it to focus on ecological (environ1nental) sustairLabili(y, in wllich case

discussion usually centers on the use of and rate of depletion of biological and scientific

lelne11ts. SaIne incorporate basic needs and poverty alleviation strategies (esserltially the

definition used by the lJnited Nations and its agencies). More rarely, some focus on social

aspects SllCh as 1naintenance of cultural values (Barbier 1987), a connotation that argu .bly is

i1nportant in discussing such aspects outli11ed in Agenda 21 as the role of indigeJlous populations.

The 1nost cOll11nonly accepted definition is the one I have already cited, u~,ed by the Brundtland

Comlnission, "develop1nent that meets the needs of the present without ccnnprornising th ability

of future gel1erations to meet their own needs." But while this definition is succinct, it admitt dly

does tell lIS 111uch about specifics.

Mal1Y authors have tried to make the concept clearer (and therefore more amenable to

policy solutio11S). IA§le, for exalnple, points to contradictions and in.consistencies in the concept

both at the theor tical and policy level (for i stance, while Inany propone11ts of sustainable
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developlnent luake the case for tackling poverty as a cause of el1virOl11neJl1tal degradatlon,

SOl11e object that the poor are being u11duly blamed for what are really corporate and

governluental sins). He suggests rejection of attelnpts to Inake the concept cOll1patible with

neoclassical eco110lnic notio11S of growth, acceptance of the existence of ~)tructural, technological,

and cultural causes of both poverty and environmental degradation, deveJloping criteria to

address the multiple diluensions of sustainability, and exploring "what patterns al1d Ie leIs of

resource demand and use would be cOlnpatible with different for1n.s or le'vels of ecological and

social sustainability, and with different notions of equity and social justice" (1991: 618).

I-Iennan Daly has drawn luuch attention with his specific argulnellts ab'out the use of the

cOl1cept in an economic context (Daly 1994). Neoclassical econolnists have used the tern1

"sustainable growth" as the near equivalent (if not the cOlnplete equivalent) of "sustairlable

developlnent," with the implicatiol1 that growth can continue and sOluehow be "sustairlable."

Daly argues that the te11U "sustainable growth" is an oxymoron in the first place (note: he does

110t argue that "s·ustainable development," is, when "developluent" is used in thl-.; proper sel1se of

evolution or, as social sciel1tists use it, socioeconomic change. Social scientists ·have, b1y the way,

often pointed out that such change can occur in an upward or downward l?attern., that is, positive

developlnent or decay). Although he perhaps overreacts by assuming that the growth l)fOpOnellts

argue for lilTI.itless, never-ending growth, he is correct in opposing those ~Nho think that an

ecol101ny can grow forever without severe environmental consequences.

To accept this, non-econolnists need not delve too deeply into his concept of "optimal

scale" (the argulnel1t that econolnists, while always concerned abo·ut scale of production as it

affects efficiency at the micro level, COl11pletely ignore the Inacro level of the ultilnate lilnit of

the eco-systeln within which global ecol101nic activities take place). After all, statistics are
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produced alld disselninated daily to show that environlnelltal harm is in fact occurring world

wide frOlTI industrial and social activity - statistics on the effect of deforestation, green,ho'use

gases/global wanning etc. Daly properly outlines the dilelnlna behind his advocated "no

growth" policy - the dilelnma is distributional: how to let some grow (de'velopi llg coulltries) at

the expense of others. Still, he does not offer specific plausible solutions to this social dilelnlna

though he does propose an overall technological "fix":

t. renewable resources should be depleted no faster than they can be rene~red;

2. nonrenewable resources should be depleted no faster than substitlLtes ca11 be found;

3. pollutallts should be emitted no faster than the environment can absorb theln.

This is sensible [roin the technological point of view but not at all easy to put iJnto

practice. Measurelnent and allocatioll problelns are but one issue (as can be See]1 in th I varied

"scientific" ,riewpoints of the effect of greenhouse gases and the difficulties encountered in

ilnplelnenting th Kyoto Protocol which seeks to reduce hannful emissiolGS by :pecific

percentages; Europe, the U.S., and Japan all have had differing views about the ainouillt and pace

of these redu.ctions, and so far the u.S. has refused to adhere to the protocol.) Other issues are far

lTIOre cOlnplex - I refer to the extensive political and economic ilnplications of a no-growth or

lilnited growth policy even for countries that can afford it!

For the slnall island tourist econolnies we are dealing with in this study, Daly' solutions

are not wholly applicable, largely because island states that rely on tourism do fLot have the level

of control (lnanagement) over it as one would with an extraction-type resource like oil, tin or

IUlnber. Basically, almost all the inputs into tourism are renewable in a basic se11se -- clilllate,

physical endowl ents such as beaches, waterfalls, forests, flora alld fauna uille :~ drive to

xtillction by bad practices, even coral reefs unless so badly hanned by pollutanlts, or dis ase that
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they cOlnpletely die off. On the other hand, pollutants are perhaps the Inai11 issllc i11 to uriSIn 

polluti011 froln oil, sewerage, trash, industrial effluents, excessive a11d carelessly planilled hotel

constructioI1, crllise ships, too many eco-tourists etc. It is the interaction of these pollutant

causing activities and the renewables that is ilnportant in analyzing touriSln. Y'!Jlile clearly

caution has to be exercised in ensuring that natural endowments that attract tourists ar v not

ovelTun and harlned by these saIne tourists, the issue is less a matter of technical ways to bring

about equilibriuln in renewability than how to successfully Inanage the paradoxes oftourislll

(specifically the "paradox of attraction" that is discussed later).

rro SUln up, IllY own view is that sustainable developlnent can110t be vic\ved in purely

quantititative tenns (growth) but must accoffilnodate the need for growth of the major]ty of

11ations that are developing/emerging economies and societies. Sustainable devcloplnent is also

as llluch a qualitative as a quantitative issue, Ineaning that value considerations (culture,

distributional issues, policy and political considerations) Inust be taken irLto account. I basically

agree with the Brundtla11d definition of c011trolled developlnent with an eye on future generations

(intergeI1eratio11al equity which I discussed earlier). Growth cannot contillue unabated forever,

eve11 with technological advances (which themselves can have harmful pJhysical and social

effects, as seen i11 the Green Revolution which I have already mentioned.) Ho,vever, too Inay

authors seem to naively ignore the practical realities: third world countries and other e'mergi11g

eC01101nies (Easten1 Europe) need to exploit resources relatively quickly to meet their Jpeople's

11eeds, Though ofte11 posed i11 such terms, this is not really a case of SOlne fruitless attelnpt at

"catchi11g up" with North Alnerica and Europe since everyone knows that these developed

regions are not going to stand still. It is rather a Inatter of the most urgent survi,ral. Ignoring their

need to grow (respo11sibly) is 110t helpful, whatever the doolnsday figures say.
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rrherefore sustainable developnlent must be viewed as an ideal that is not necessarily

achievable in all overall global sense though specific countries lnay COlnt~ closer to acllieving it

than others. III the fInal analysis, true s'ustainable developlnent is a theory or an abstraction - a

theory in which a balance is struck between quantitative ilnproven1ent anld qualitative

ilnprovelnent, ill sharp contrast to the previous and well-established historical doctrines of rapid

and early industrialization. In a sellse, the present is devalued in favor of the future, so that

ecollomic an.d political decisions and projects are C011sistelltly evaluated throug:h the lens of

sustainability. But for it to be effectively put into practice, it requires a l11easure of foresight, an

efficiellt al1d accurate lneans of projection and forecasting, and a realistic allo\va11ce for social

and econolnic growth in countries 110t yet sufficiently developed. \\lhat tllis cOTInpromised view

l11eallS ill tenns of the ultimate Annageddon scenario of Meadows et al (that is, how to stave it

off and how 1011g we can continue to do so) probably has to be detennilled periodically' as we go

along, as we fInd lnore resources, advance our technology and so on.

In tIle rest of this study, I aln using this piecemeal realistic approach to sustainability in

as.killg the question: what are the problelns found in Inatching the need for ecoTIlolnic growth with

those of environmental sustainability in small island tourist economies?

Notes

1. The "Club of Rome" originated as "a group of thirty il1dividuals from. ten countries- -»

scielltists, educators, econolnists, hUlnanists, illdustrialists, and natiollal and intematio]nal civil

servants-gathered at the Accadelnia del Lincei in Rome ... to discuss ... the present and futllre

predicament of man." Meadows et aI., 1972: ix). The "limits to growth" I)roject was based on a

lTIodel developed by Professor Jay F~orrester at MIT and others in the field of Systelns !)Yllalnics

(p. xi).
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(:hapter "fhree

RoLe o.!'S1cience and lechnology: Malthusian Pessimist vs .. Technological Optimist

As l11entioned previously, global anxiety over the issue of the Malthusian illspired I-Jilnit~

to Growth was lessened sOlnewhat as ul1precedellted technological advan,celnerlt allowed for

greater location and exploitation of resources worldwide. In one of the better-known exalnples,

the global supply of oil has been given greater longevity with advances ill robotic drilling,

exploratioll and intellsification in the use of "deep sea" supplies of crude, as well as ilTI.proved

Inethods of refining alld ilnproved fuel efficiency in internal cOlnbustion engines. Thi , along

with technological advallces in Inany other areas allowed actual rates of resource deplctioll (alld

population growth) to be less than expected.

In the proglloses of the Li111its to (}rowth allalyses, the positioll of the technological

Optilllists was extellsively explored. 'T'he authors of the report made two i:lnpOliant sets of

calculations and conclusions. One set was purely Inathelllatical, the other social. r -'he allalysis of

the first set led to the followillg conclusion:

... the application of technology to apparent problelTIs of resource depletion or l?ollutioll
or food shortage has no ilnpact on the essential problem, which is expollential growth in
a finite alld complex systeln. Our attelTIpts to use even the lTIOSt optimistic estirnates of
the benefits of technology in the model did not prevent the ultimate decline of]population
alld il1dustry, and in fact did not in any case postpone the collapse beyorld the year 2100.
(Meadows et aI, 1972: 152).

Recall that the initial Lilnits argulnent was that present alnounts of gro\Vth could not be

111aintained, and that resource depletion was for the first time in history a distinct possibility. The

coullter argumellt was that the Meadows model was flawed in its basic assumptions, aIld that it

did not properly factor in technological development and refillelne11t. Meadows et al were
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adalnant, how ver, that no luatter the level of advancement, in any finite systenl {which the

earth undoubtedly is), growth cannot be Inaintained indefinitely.

But again, despite the pessimisln and debatable Inathelnatical specifics of the Li]mits to

Growth repoli, its conclusions with regard to the need to carefully manage existillg resources

relnains a core doctri11e of sustainable development. That the advancement of technology ca11

delay depletion is acknowledged, so that the principles of adopti11g and adapting technologies to

nonnally un-sustainable situations have underlain all the concerns since ab,out proper

manage111ent policy.

Beyo11d the trictly lnathelnatical calculatio11s, there is also the concern al)out

t ch11010gical application and advancelnent without due regard to social an.d other effects. In

regards to the Green Revolution, for example: it is well known now that the introductio]1 of new

enriched grains to the developing states (especially Mexico and the Philipl)ines) ]ed to widening

inequality (with large fanners adopting the grains lTIOre), increased lural ul1elnploylnent, and

resulting Inigration to the cities. The report also cited rampant and unregulated growth in cities,

i11creased social problelns, and ever-expanding suburbanization as the result of technical

applications to problelns that engendered new problems with no technical solutions (Meadows et

aI, pp.155-6).

1'echnology can relieve the symptoms of a problelTI temporarily without affecting the

underlying causes and it can also produce undesirable side effects. Faith in technology as the

ultilnate solution to all problems can thus divert our attention froiTI the lTIOst fundamc11tal

probieln - that of raiTIpant growth in a finite system - and prevent us frOITI taking effecti Ie action

to solve it. An a11ecdote illustrates this fact:
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Suppose that, at a giver mOlnent, a certain number of people are engaged in the
n1a11ufacturc of pins. 1-'hey lnake as Inany pins as the world needs, \vorking (say) ight
hour a day. Someone makes an invention by which the saIne l1ulnber of Inell can make
twic s 111any pillS as before. But the world does not need twice as Inany pins. Pins are
already so cheap that hardly any lnore will be bought at a lower price. In a sensible
world, eve ybody concerned in the lnanufacture of pins would take to workillg f()ur hours
instead of eight, and everything else would go on as before. But in the actual world this
would be thought of as demoralizing. The men still work eight hours, there are too lnany
pillS, SOlne employers go bankrupt, and half the lnen previously corlcerlled in the lnakillg
of pins are thrown out of work. There is, in the end, just as much leisure as i]l the, other
plan, but half the men are totally idle while the other half are still overworked. (Meadows
et al.1972: 181)

Finally, when COllsiderillg even the cautious application of technology, it should be noted

that scientifIc advallcelnent is as ilnportant and sOlneti nes more ill1portant than as techn.ological

advaI1celllent in dealillg with core issues of sustainability. The two are not synollylTIOUS. As

Ruttan POilltS out, advances in technology have often preceded or not been ultilnately liJ1ked with

advances in science. Still, there is often an intimate relationship between the two, for example

b tween advance in biological science and agricultural technology. (Ruttan 2001: 79-80)

Historically, advances in technology have not been necessarily tied to slLIvivali t

pressures. Atolnic energy was discovered by individuals because of pure science research

unconllected to the possible future depletion of fossil fuels. Actual practical application of these

scientific theories and discoveries caIne later and under different cirCUlnstances \vith ditferent

stilnuli. As Ruttan notes (quoting partly froln Layton 1974):

Instead of a single path running from scientific discovery or innovation tllrough applied
rescarch to developlnent, it is more accurate to think of sciellce-oriented and techll010gy
oriellted research as two interacting paths that both lead from, and feed back into, a
COlnmon pool of scientific and technical knowledge .... In SOine ca~~es th.e path leads froln
technical change back to science. The invention of the stealn engin.e preceeded [sic] and
contributed to advances in knowledge in metallurgy and thermodynalnic~; that had
previously not been considered necessary or feasible. The link to the COITLlnon I 001 of
existing knowledge, however, is not the only channel of interaction. In many instanc s,
there are direct linkages or interactions that occur at the leading edge ofl)oth paths. The
linkage betwecn science and technology varies greatly among fields. (Ruttan 2001: 80)
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In sun1, when we talk about the uses/applications oftechl10logy, we need to be a'ware that

S0111e technological applications a e science-based, others not. In looking at touri~)ln-ba ed i sues,

SOTI1e u eful applications COlne fronl the scientific field, others are technological. Clearly both

aspects can be applied to discussions of developlnel1t. In the next few chapters, I try to highlight

aspects of both.
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Chapter Four

The C"'aribbean Region

The Caribbean region is a heterogeneous one, comprised of a diverse group of English,

Spanish, French, and l)utch speaking territories. In its broadest definition, which happe11s to be

both a geographical and political one, th Caribbean includes not on.ly the island: of the

Caribbea11 Sea but the 110n-island territo1ies that surround the sea: from Venezuela, Colombia

and the (iuya11as in the south to Central Alnerican states, except for EI Salvador 'Nhich does 110t

have a Caribbean coastline. These so-called "Caribbean Basin" states feel similar enou ,h to be

all linked in an economic grouping called the Association of Caribbean States (ACS), established

in 1994. Nevertheless, there are obvious serious size, eC0110mic and cultural difference among

theln. As a result, it is C01TIlTIOn to divide these states by language and cultllre and to subdivide

thel11 even further, usually by size.

Caribbea11 analysts usually divide the region linguistically into the Hispanic (D ffiU11can

Republic, Cuba), the French (Haiti and the DOM - departments d 'outre-m:er, French 0 rerseas

departments), the Dutch (the Netherlands Antilles, Aruba, Sint Maarten which also has a French

side: Saint Martil1, Saba, S1. Eustatius, and continental Suriname) al1d English-sIleakil1 ;

Caribbean (A11tigua and Barbuda, Bahalnas, Barbados, Dominica, Grenada, Jalnaica, M[ontserrat,

S1. l<'itts-Nevis, S1. Lucia, S1.Vincent and the Grenadines, Trinidad and 1~obago, and a few other

slnaller depende11cies, the British Virgin Islands, the CaylTIan Islands and Bennu.da). ~r}le

E11glish-speaki11g group of states are nonnally linked to two English-spea1~i11gcontil1ental stat s

Belize al1d Cjuyana. They are the core states in an econolTIic groupi11g The Caribbean Community

(CA-RICOM) which has also expanded recently to include SUrinalTIe and, "nOl11inally, Haiti. '-fhe

English-speakil1g region is also itself subdivided into the slnaller "less de\reloped state" (the
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slnall Eastern Caribbean islands) al1d the larger I110re developed states (MI)Cs) J,unaica,

Trinidad and Tobago, Barbados and Guyana. In this IQP I will speal< about the region a~) a

general unit (islands plus continental states), but sometimes refer to exaInples froln specific

states tr0l11 various linguistic and size groupings.

Development levels

An idea of the developlnent levels of the Caribbean states can be gleaned from published

statistics on the lnajor countries. Statistics [roln the local regional bank, the Caribbean

DeveloplneI1t Bank, are givel1 in Table 4.1. As of the year 2001, the (}ross I)olnestic Product

(GOP) per capita at current prices varied froln more than $40,000 (Caylnan Islands: $4 ,,571) to

lTIOr than $10,000 (The Bahalnas: $16,250), and down to $920 for Guyana. Ho\\'ever, except for

the Guyanese abeITatiol1 (Guyana is still cOIning out of a period of authoritarian c;;,ocialist rule),

all th se countries are middle-income or high-income by World Bank standards. [n terI s of

Purchasil1g Power Parity (see Table 4.2), a GDP calculation developed by the Un.ited NatioI1s

DevelopI11ent Prograln as a Inore accurate comparative measure, the Englic;;h-speakiI1g C:aribbean

states--with only the politically independent ones included--range from Barbados at: $] 5,560 to

Guyana at $4,690). The two non-English CARICOM Inembers, Suriname and Haiti, ar ; at the

low rend oftlle scale: Suriname has a GDP per capita (PPP) of $4,599, alld Haiti only $1,860

or about $480 at current prices (that is, non-PPP).

'l'he latest United Nations HUInaI1 Developn1ent Report, which 1001:s at social

developlneI1t factors beyond just GDP, places Barbados as the top developiI1g c01untry ill the

world (27th overall), Bahamas at 49, Saint Kitts-Nevis 51, and Trinidad and Tobago as Ilulnber

54. Surinalne and Jamaica COlne in at 77 and 78 respectively. Guyana COll1es in at 92 arld Haiti

at 150 (for cOlnparison, the UI1ited States ranked 7th
). However, the apparent lev ~l of
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developtnent of th se countries Inight prevent the visitor fro1n understa11dirlg the lJ11deri ring

issues at hal1d.

With respect to the independent tates, which unlike the dependenciies cannot rely on

colonialhnetropolitan help, Trinidad and Tobago is the only one with an adva11ced econC)lny, at a

higher level of industrialization. Along with the oil on which it has long relied for revenues,

Trinidad and Tobago has one of the world's largest reserves of natural gas and is currently

focused on beco111ing a developed state by the year 2020. Nevertheless, it still se'vks to l)oost

tourisl11, especially i11 the island of Tobago. Nearby Guyana is still struggling to elnerge fr01TI

decade of Inisrule and economic decay. With its dense forests bordering tIle Alnazon, high

waterfalls, a11d Alneril1dia11 villages, Guyana is strongly prolnoting eco-tourisln. Jalnaica, the

best knowll of the cOulltries internationally, has elnerged with 1nodcst gro\vth [roln a lonlg period

of economic stagnation. Like the slnaller Eastern Caribbean countries, Jamaica has dep nded on

incolne fro111 agriculture (sugar, bananas) and tourism, though its manufacturing and te tiary

industries are Inor developed than those of the smaller islands. Barbados lIas managed its

econolny and soci ty well but on a foundation that is highly vulnerable: so·-called "SU11 ~ ea sand"

touriS1TI, light lnanufacturing, and today some technological services.

The 1nost economically vulnerable countries have been those of the Eastern Caribbean.

St. I<'itts-Nevis does well enough with its Inain export (sugar), and Antigua-Barbllda with

touriSln but Inost of the others--St. Vincent, St. Lucia, Dominica and less so, Grenada (vvhich

also depe11ds on spices)--export a single crop, bananas, which after decade:~ of pr1vferential

treatlnent 011 the European Inarket, is now threatened by new freer rules conform:lng to the World

Trade Orgal1ization's mandate. rrourism is vital to all of these countries. It is also vital for The

Bahalnas which p ofits fro1n its location conveniently close to the U11ited States and is thriving
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as a financial center and a tax haven as well. Finally, on the Central Alnerican cOlltinent lies

Belize, which bridges the divide between the Spanish and English Caribbean. Its exports are

agricultural, prilnarily citrus, but it has been doing very well in recent tilnes frOITl tourisnl,

particularlyeco-tourism.

Allnost all of these countries find predictions about sustained developlneJrlt to be difficult,

let alone sustainable developlnent. With respect to the latter, it was as a result of CARI("'10M

initiatives in the preparatory period leading up to the United Nations Con£vrence on the

Environlnent (UNCED) 1972 that special focus was placed by the global COlnlTIllnity on the

problelTIs of slnall-island developillg states (SIDS). CARICOM and other ~~tates (see list Table

4.3), fonned the Alliance of Small Island States (AOSIS) to help deal withl their :particular issues.

AOSIS describes itself as "a coalition of s111all island and low-lying coastal countries that share

si1nilar developlnent challenges and concerns about the environlnent, especially their

vulnerability to the adverse effects of global climate change" (AOSIS website:

www.sidsnet.org). "Vulnerability" is an important concept to these countries. At a special

follow-up environmental conference for SIDS held in Barbados in 994, SIDS \vere described a

havillg a range of problelns:

Although they are afflicted by economic difficulties and confronted by dl.-veloplnent
il11peratives silnilar to those of developing countries generally, small island developing
states also have their own peculiar vulnerabilities and characteristics, so that the
difficulties they face in the pursuit of sustainable development are particlI1arly ~evere al1d
cOlnplex.
rrhere are Inany disadvantages which derive fronl small size. These are 111agnified by the
fact that many island states are 110t 01l1y small but are themselves llrlade up of a 11ulnber of
slnall islands. Disadvantages include a narrow range of resources, which forces undue
specialization; excessive dependence on international trade and he:nce vulnerability to
global developlnent; high population density, which increases the pressure on already
lilnited resources; overuse of resources and premature depletion; relatively sInall
watersheds and threatened supplies of fresh water; costly public adlninistration and
infrastructure, including transportation and communication; and lilnited institutional
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capacities alld dOlnestic l11arkets which are too sInal1 to provide sig:nificarlt scale
economies, while their limited export volulnes, sOlnetilTIeS froin relnote locations, lead to
high freight costs and reduced cOlnpetitiveness. Small islands tend to hav, v high degrees
of endelnislTI and levels of biodiversity, but the relatively slnall nurnbers of the various
speci s ilTIpOSe high risks of extinction and create a need for protection. (IJ.N. 1.994:
Preamble, Articles 3,4).

Types of ourism

As can be gleaned from the earlier descriptions, all of the Caribbean countries inl one

degree or another prOITIote tourism, either the lnore recent eco-tourisin or traditional be Lch

tourism. In this respect, experts in the field of tourism have divided the region into four groups:

The first group cOlnprises countries in which tourisIn is largely undeveloped. SUC}l places
are visited by snlall nUlnbers of adventurous travellers using scheduled services or yacht
facilities. Gellerally, these are the less accessible islands and include St Virlcent alld
DOlninica.

In the s cond cat gory of countries, visitor nUlnbers demonstrate a distinct level of growth
and overseas operators are beginning to have a presence, promotillg "'up-Inarket" fonus of
touriSITI. Allguilla and the British Virgin islands are xamples of these still fashiorlable
destinations that so far remain the haunts of the adventurous.

A relatively large group of countries that have experienced rapidly growing visitor arrivals
cOlnprise the third group of countries. Multinational finns within these territories are
heavily illvolved in the construction and running of hotels and the provisioJn of
infrastructure, and through the presence of tour operators, the 111ass llo.arket is beginl1ing to
discover these destinations. Examples here include Aruba, MartiniqlLe, St I~~itts and Nevis,
and St Lucia.

The last group of countries is characterized by the maturity of tourislu developlnent; which
is achieved 'hrough large nUlnber of visitor arrival, the existence of a well-orgallized
indllstry in which tour operators playa significaI1t role, a range of types of accoffilnodation
and a large and diverse support sector. The lnass market has beCOlne well established at
these d stinations. Included in this group are islands such as Antigua, 1"'he Bahamas,
Barbados alld Jalnaica. (France and Wheeller 1995: 62-63).
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According to France and Wheeller, prospects for changes toward sustainal)le

dcvelopn1ent lTIodels depend on the level of tourist developlnent already reached. Eco-tollrislTI,

for xample "n1ay not be a such a realistic proposition in the lnore developed parts of individual

islands where mas package touriSln has emerged and dOlninates. These geograpl]ical ar ...,as show

evidence of irreversible change as charter air travel and the tour operators [laVe orgal1ized large

l1ulnber of visitor Inovelnents fJ OITI America and Europe." (p. 63).

I will now focus on SOlne of the environmental problems associated especially with this

type of (lnass Inarket) touriSlTI developlnent, as well as other environlnental problelTIs affecting

thes states. I will also look at how science and technology has been or can be used to blrther

tourist developlnent in a sustail1able lnanner.
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Selected Economic ndicato s Fo CDR's '80 rowing Member Coun1tries
..._----.. -.. ----.-- _..._.0_.____-- •. ._- -_.._._ ...

Annual GDPal (iD'? at ._._---_.
Annual GDPPe'
Rate of Change in Current Current Capita at Real ate

Mid··Year Populalion Consumer Market Market Current of Growth
SDF II Population Increase Prices Prices Prices Prices. inGDP
Classi- 2001 1998-2001 200} 2000 2001 200l 2001

Country _. ______ ...____..___ lficatio~_ ... '000 (o/~.. (%) . {$ mn} _C$ ..T.Dn) . $ (%

MDCs (TotaUA verdge) 5)23.7 0.5 23,902.2 24,979.4 4,782

Bahmnas, The L 307.4 1.6 1.0 4,920.0 4,995.0 16,250
Barbados , 269.9 0.4 3.0 2,591.4 2,548.9 9,444 (2.8
Guyana 4 774.8 0.1 2.4 704.6 712.8 920 1.9
Jamaica 3 2,604.8 0.5 7.0 7,598.6 7,768.2 2,982 1.7
Trinidad and Tobago ] 1,266.8 0.3 5.5 8,087·7 8,954.5 7,069 3.3

LDCs (TotaUAverage) 26,796 919.3 1.7 6,2693 6,457.1 7,024

Belize 3 22,960 256.0 2.4 J.l 773.0 805.0 3,144 4.6

OECS (Tot3UAverage) 2,913 569.8 1.1 2,729.3 2,734.9 4,79~. (2.5

Antigua and Barbuda 2 442 75.8 2.6 1.5 661.7 686-4 9,05<i 1.5
Dominica 3 750 71.2 (OA) 2.5 269.6 263.2 3,696 (4.3
Grenada. 3 345 102.6 0.8 2.0 406.6 398.2 3,880 (3.4
Montserrat 3 103 4.3 6.6 4.7 34.8 34.7 8,063 (4.2
St. KitL~ and Nevis 3 269 46.1 3.8 2.1 330.1 343.5 7,450 2.4
St. Lucia 3 616 157.8 1.2 3.0 689.2 660.3 4,185 (5.4
Sf. Vincent and the Grenadines 3 388 lL2.0 0.] 0.8 337.3 348.5 3,112 0.2

Other l...DCs (TolaJlAve age) 923 93.5 3.4 2,767.1 2,917.3 31,20 I

Anguilla 2 91 ] 1.6 2.1 2.9 108.0 110.2 9,502 2.0
British Virgin Islands 2 151 20.6 1.9 3.0 682.9 742.3 36,034
Cayman Islands 1 264 41.4 2.8 2.1 1,773.8 1,345.2 44,57 1.5
TurkS and Caicos Islands 3 417 19.9 7-4 202.4 219.5 11,030 0.1

All Countries (TotaJlAverage) 72,255 6,143.0 0.7 30,17JI.5 31,436.5 5,117

--_._._--- ---_ .. ~-- ....---- ._--- - ----. - --- - ----_.

From Ca ibbean Develop ent Bank, Annual Report 2002 (CDB 2003)



Table 4.2

Human
development

Combinedindex
primary. GOP

Adult secondary and Human perc:apita

life literacy tertiary ~QSS
alevetopment (ppp USS)

~xpec::tarKY rdte enmme1lt GOP index rank

at birth (%age 15 ratio per capita life (HOI) minus

(years) and above) (%) (PrPUSS) ~ Education GOP value HOI

HDI rank· 200T 2001 2DDQ..O' b 2001 index inde): index 2001 rankc

~aridNevis 70.0 ~ 97.8 I 70 s 11,300 0.75 0.89 0.79 0.808 -5

51 Cuba ~ 76.5 96.8 76 5,259 !J,.T 0.86 0.90 0.66 0.806 38

53 Bel~rus 69.6 99.7 II 86 J,620 0.74 0.95 0.72 0.804 9

~::c:d~ Tobag~ 71.5 98,4 67 9,100 0.78 0.88 0.75 0.802 1

73.1 91.4 74 e 8,430 I 0.80 0.86 0.74 0.800 3

.Medi\in;~'h~ma'O d~Iop1rie'-m
56 BSitiSU<l and Barbl~ 73.9 s 86.6 ~ 69 5 10,170 0.82 0.81 0.77 0.798 -8

f garia 70.9 98.5 Tl 6,890 0.76 0.91 0,71 0.795" \2

58 Malaysia 72.8 87.9 72~ 8,750 I 0.80 0.83 0.75 0.790 -2

59 Panama 74.4 92.1 75 ~ 5,750 0.82 0.86 0.68 0.788 23

60 Macedonia, TfYR . 733 94.0 q,; 70 6,110 0.8l 0.86 0.69 0.7&4 15
....._..~_L__ ~_

••••••_______••••'-__ ._,. N

61 Ubyan Arab Jamahiriya 72.4 80.8 89 t 7,570 \loU 0.79 0.34 0.72 0.783 2

62 Mauritius 71.6 84.8 69 9,860 0.78 0.80 0.77 0.779 .\2

63 Ru~ar\ federatIon 66.6 99.6 d 82 ~ 7,100 0.69 0.93 0.71 0.779 3

64 Colombia 71.8 91.9 71 7,040 0.78 0.85 0.11 0.779 3

65 BrazH 67.8 87.3 95 e 7,36G 0.71 0.90 0.72 0.777 -1
.... ,........_----_ ........... ..._...,_...-.__.-...._.........

66 Bosnia and HeJZe9ovm<3 73.8 93.0 p.q 64 v 5,970 0.81 0.83 0.68 0.777 13

¥- Beiize 71.7 93.4 76 e 5,690 0.78 0.88 0.67 0.776 16

..is pomintt 72.9 ~ 96.4 ~ 65 ~ 5,520 0.80 0.86 0.61 0.776 18

b; Vene:wela ....... 73.5 92.8 68 5,67G 0.81 0.84 0.67 0.775 15

70 Samoa (Western) 69.5 98.7 71 6,180 0.74 0.89 0.69 0.775 4
..__._-_...... .... -.-- ......._----- ............_._._-._ .._.. .......__ .....- .._--. .... _... .. .._._--_.•..-

H=1O~~~:4
72.2 90.2 s 82 g 5,260 0.79 0.88 0.66 0.775 17

70.5 98.2 68 5,830 0.76 0.88 0.68 0.773 9

73 SavdiArahia 71.9 77.1 58 ~ 13,330 0.78 0.7\ 0.82 0.769 ·33

74 Thailand 68.9 95.7 72" 6,400 0.73 0.88 0.69 0.768 -2

75 Ukraioe 69.2 99.6 d 8l 9 0.74 0.93 0.63 0.766 L3

76 Ka2akhstan 65.8 99.4 d 78 6,500 0.68 0.92 D.70 0.705 ·5

T' Suriname~ 70.8 94.0 M 77~ 4,599 lo 0.76 0.88 0.64 0.762 18

70 Ja~ica.
~

75.5 87.J 74 ~ 3,720 0.&4 0.83 0.60 0.757 27

umall 72.2 73.0 58 9 12,040 9 0.79 0.68 0.80 0.755 -36

gO ST. VinrMt &tf1~ 'Grenadi~ "___ ~_" .. 73.8 88.9 s 58 ~ 5,330 0.81 0.79 0.66 0.755 7
..._1_____•__........ ,,·· ......... ~ ....__._' ---_......... ..........,._._--

~l fiji 693 93.2 76 e.(} 4,850 0.74 0.88 0.65 0.754 11

82 Peru 69.4 90.2 B3q 4,570 0.74 a.BS 0.64 0.752 14 .

83 lebanon 73.3 86.5 76 4,170 0.80 0.83 0.62 0.752 18

84 Paraguay 70.5 93.5 64 ~.I\ 5/210 0.76 0.84 0.66 0,751 7

85 PMippines 69.5 95.1 BOt 3,840 0.74 0.90 0.61 0.751 19
_..~ .... ' ........._...__._--..-..... ................_----_........_._._ ..•._----_ ..__......... ..., ••_.__~_,.,_,.__." •• , .. _ ••••• _ ..____ ••__ .-...--.•••••0- .........

86 Maldives 66.8 97.0 79 4,798 Lo 0.70 0.91 0.65 0.751 7

87 Turtm~stan 66.6 98.0 q,r 81 ~ 4,320 0.69 0.92 0.63 0.748 13

88 Georgia 73.4 100.0 ~,M 69 2,560 0.81 0.89 0.54 0.746 .n
89 Azerbaijan 71.8 97.0 p,q 69 9 3,090 0.78 0.88 0.57 0.744 24

90 Jordan 70.6 90.3 77 t',~ 0.76 0.86 0.61 0.743 13

91 Tunisia 72.5 72.1 "l6 e 6,390 0.79 0.73 0.69 0.740 ·18

~
633 98.6 84 ~,lj 4,690 0.64 0.94 0.64 0.740 2

93 Grena 653 s 94.4 s 63 6,740 0.67 O.~ 0.70 0.738 ·23

94 Dominica I l\~public 66.7 84.0 74 e 7,020 0.70 0.81 0.71 0.737 -26

95 Albania 73.4 85.3 .69 3,680 0.81 0.80 0.60 0.735 11
.. " ...._--_.~ .. _., .... .......... ~ .._._._----_.. ,

96 Turkey 70.1 85.5 60e.9 5,890 0.75 0.77 0.68 0.734 -16

97 Ecuador 70.5 91.8 n~ 3,280 0.76 0.85 0.58 0.731 12

98 Ckcupied Palestinian Territories 72..1 89.2 .... 77~ 0.79 0.85 0.56 0.731 19
99 Sri lanka 72.3 91.9 63 c,g 3,18(1 0.79 0.82 0.5& 0.730 13

100 Armenia 72.1 98.5 60 2,650 0.78 0.86 0.55 0.729 19
,,' "'- ..... __ .._----_ ..._---,.~.- .._-_._--_ ... . ,- ---_._ .. _ .... ~ ..._--_._-.._...- .
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Combined
primcny, GDP

Aduh semndary and Humcn per capita

life literacy tertiary gross develDpment (PPP U5$)

expeetarKy rate enrolment GOP inde:c rank
at birth {%age15 ratio per capita life (HDrI minus
(years) and above) (%) {pPP US$} expectancy Education GDP valU4~ HDt

HDlrank 4 2001 2001 2000-0' b 2001 index i~ inde-,c 2001 rank';

101 UZbekistan 69.3 99.2 <J 76 ~ 2,460 0.74 0.91 (l.53 O.71~1 21
102. Kyrgyzstan 68.1 97.0 p.ll 79 2,750 0.72 0.91 0.55 O.72~t 16
t03 Ca~Verde . 69.7 74..9 80 r 5,570 I 0.75 0.77 0.6J 0]2:' -18
104 China 70.6 85.B 64 q 4,020 0.76 0.79 0.62 0.72'. -2
105 EfSaNador 70.4 79.2 64 5,260 0.76 0.74 0.66 O.71!l -J7

106 Iran, Islamic Rep. of 69.8 77.1 64 6,000 0.75 0.73 0.68 O.?l!l -29
107 Algeria 69.2 67.8 71 r 6,090 I 0.74 0.69 0.69 O.7Qi! -31
108 Moldova, Rep. of 68.5 99.0 61 2,150 0.72 0.86 0.51 O.7Oll 21
109 \(~tNam 68.6 92.'7 64 2,070 0.73 0.83 0.51 O.6&t 21
110 Syrian Arab Republic 71.5 753 59 I) 3,280 0.1'7 0.70 0.58 O.68~' -1......,-.-_._-._-...__ ..- .----...-., ._., •.._-_._--_ ...... ........~--_ ..._-_........... ...._............._.--_ ....... ....,--._._---
111 South Amca 50.9 85.6 78 11,290 I 0.43 0.83 0.79 O.68l, -64
112 Indonesia 66.2 87.3 64' 2,940 0.69 0.80 0.56 O.68:~ 2
113 Tankistan 683 99.3 d 71 1,170 0.72 0.90 0,41 0.67:' 41
114 &:lIMa 633 86.0 84 C 2)00 0.&4 0.85 0.52 O.67;~ 12
115 Honduras 68.8 75.6 62 ' 2,830 0.73 0.71 0.56 0.66,' 1

"-'~------ .._.. - - ..
116 Equatorial GLJir1ea 49.0 84.2 58 g 15,073 !>oy O.4<l 0.76 0.84 O.66j~ -78
117 Mongolia &3.3 98.5 64 1,740 0.64 0.87 0.48 0.66'1 25
118 Gabon 56.6 71.0 r.q 83 t 5,990 a.53 D.75 0.68 0.65:1 -40
"9 Guatemala 65.3 69.2 57 c 4,400 0.67 0.65 0.63 0.65:: -22
120 Egypt 68.3 56.1 76 t,1I 3,520 0.72 0.63 0.59 O.MB -12

121 NjG3~ua 69.1 66.8 65 (',q 2,450 '10 1 0.73 0.66 0.53 0.64:1 2
121 Sao Torne and Principe 69.4 83.1 m 58 III 1,317 'lor 0.74 0.75 {),43 O.53~1 28
123 Solomon Islarlds 68.7 76.6 m 5Qm 1,910 1 0.73 0.68 0.49 0.53:! 13
1:;>4 Namibia 47.4 82.7 74 I} 7,120 j 0.37 0.80 0.71 0.62:' - 9
125 Botswana 44.7 78.1 80 7,820 0.33 0.79 0.73 O.61l ~5..." ........_--_._,..., ,', ... _.-.....__ ....-............, --,..._---,.- .....,., . _...,-,-_.-.~--~---_ .. .'.,_......_.~- ..-.__ .._._..... .-.....-..--.~ ..__.--..-
126 Morocco 68.1 49.8 51 9 3,600 0.72 0.50 0.60 O-fiOli ·19
127 Jndia 63.3 5&.0 S6 t.g 2,840 0.64 0.57 0.56 0.590 -12
128 Vanuatu 68.3 34.0 m 54 9 3,190 I 0.72 0.41 0.58 0.5611 ->7
J29 Ghan~ 57.7 72.7 46 2.250 I 0.54 0.64 0.52 O.56i' -1
no umbod~ 57.4 68.7 55 1,860 0.54 0.64 0.49 O.5Stt 9

-"- .-...... .... ~_ .... ~.- -----_.-
131 Myanmar 57.0 85.0 47 1,027 g,u 0.53 0.72 0.39 O.54~1 28
132 Papua New Guinea 57.0 64.6 4i 9 2,570 I 0.53 0.57 0.54 O.54~: ·12
133 Swazilarid 38.2 80.3 77~ 4,330 0.22 0.79 0.63 O.S4i' -34
134 Comoros 60.2 56.0 40 I) ',870 I 0.59 0.51 0,49 0.52£: 4
135 Lao peopleis Dem. Rep. 53.9 65.6 57 1,620 I 0.48 0.63 0.45 O.52~, 10.... -'-'...... ~ --_. - .. -#"'- _..._- .
136 Bhutan 62.5 47.0 ".11 33 II ,833 a 0.62 0.42 0.49 0.511 5
137 lesDtho 38.6 83.9 63 2,420 1 0.23 0.77 0.53 0.51<1 -1.3
138 Sudan 55.4 58.8 34 ~ 1,970 0.51 O.Sl 0.50 0.503 -4
139 Bangladesh 60.5 40.6 54 1,610 0.59 0.45 0.46 0.502 7
140 Congo 48.5 8L8 57 r 970 0.39 0.73 038 0.502 22
141 Togo 50.3 58.4 67 g 1,650 0.42 0.61 0.47 O.){)l 3

LoW human~r6pment

142 (<lmerooo 48.0 72.4 48 e.g 1,680 038 0.64 0,47 O.49~
,

143 Nepal 59.1 42.9 64 1,310 0.57 0.50 0.43 O..4~ 8
144 Paklstan 60.4 44.0 36 1,890 0.59 0.41 0.49 O.49S -7
145 Zimbabwe 3SA 89.3 59 p. 2,280 0.17 0.79 0.52 0.496 -18
146 Kenya 46.4 833 52 980 0.36 0.73 0.38 O.48~ 14....._-- - -~- ........ ....._'............. _- _.. _---_... _.., , ,...~ .........._--...-_... " ...._-_."---......._.._--_.
147 Uganda 44.7 68.0 71 1,490 1 0.33 0.69 0.45 0.489 1
148 Yemen 59.4 47.7 52 9 790 0.57 0.49 0.34 O.47C 21
149 Madagascar 53.0 51.3 41 9 830 0.47 0.58 0.35 O.46B 17

...1SO Haiti + 49.1 SO.8 52 " 1,860 ' 0.41) 0.51 0.49 0.46'7 -11
15 ~ GamLlo 53.7 37.8 47 r 2,050 I 0.48 0.41 0.50 0,463 -20
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Human
develo ment
index

HOI Tanl::~

Life
e)(J}ectancy

at birth
(years)
2001

Adult
literacy

rate
(% age 15

and above)
2001

Combined
primary,

secondary and
tertiary gross

enrolment
ratio

(Ok)
20()().()1 b

GDP

~capita

(PPP USS)
2001

life
expe<tan<y

index
E~eatioo

index
GOP
index

Human
development

index
(HOI)

value
2001

GOP

per capita
(PPP USS)

rank
minus

HOI
rank'

152 Nigeria
153 Djibouti
154 Mauritania
155 Eritrea

51.8
46.1
51.9
52.5

65.4
65.5
40.7
56.7

45 h

21 9

43
33

850
2,370
1,990 I

0.45
0.35
0.45
0.46

0.59
0.51
0.41
0.49

0.36 0.463

0.53 0.462
0.50 0.454
039 0.446

13
-28
-21

3

45.0 39.6
40.6 62.7
40.4· 48.2
45.7 40.3
39.2 45.2

39 9 1,490 0.28 0.46
72 f> 570 0.22 0.65
4S 780 0.14 0.68
29 9 2,040 t 0.25 0.38
33 9 1,070 J 033 0.41
.........-.-.' ..---_._'....
43 9 970 0.33 0.41
27 Q 68{) I 0.26 0.51

24 h 1,300 I 016 0.40
34 810 0.34 0.38
37 1,140 l 0.24 0.43

...._....__._-_.......-."," ........--_...... ,

31 690 I 0.26 0.43

29 II 810 0.39 0.27
22 e 1,120 I 03S 0.24
17 890 I 0.34 0.17
51 470 0.16 0.41

-9
·22

-5
1

14

-13
11

7
-32
-8

..4

5
-16
-2

-15

o
-5

-17
-10
o

0.45 OA30

0.50 0.425
0.42 0.422
0.38 0.411

0.28 0.400

0.45 0.396
0.29 038"1
0.34 0.386
0.50 0.377
0.40 0376

0.38 0.373
0.32 0.363
0.43 0.363
0.35 0.359

0.41 0356
..................._-- .._-_ ' ..

032 033'7

035 0.337
0.40 G.330

0.36 0.292
0.26 0.275

0.38

0.39
0.63
0.42
0.61

0.46

0.39
0.22
0.43
0.32

1,s{)O

1,960
1,250

980
520

38 p.

34 e

52 It

49 e

31

38.3
41.0 p,q

68.0
38.6
76.0

49.7
61.0
79.0
42.0 li,1

44.2

49.2
26.4
24.8
16.5
36.0 p,q

51.3
48.5
38.2
50.9
44.0

41.7
38.5
33.4
40.2
44.6

40.4
48.4
45.8
45.6
34.5

171 Burundi
172 Mali
173 Burkina Faso
174 Niger

175 Sierra Leone

156 Senegal
157 Guinea
158 Rwanda
159 Benin
160 Tanzania, U. Rep. of

..,.._ _. __ .. -~-

161 Cot~ d'I'JOire
162 Malawi

163 Zambia
164 Angola
165 Chad

166 Guinea··Bissau
167 Congo, Dem. Rep. of the
168 (entlal African Rep~ic

169 Ethiopi4

170 Mozambique-'-- -"...... -...._...~----_.-_ ...--

t:~':.d1~~,'
Arab'Stines ' ,[·'.:t;

EastA5iiatld'~ PaPf~~:.
. Latin Amerll:a anO'W~t~riDbean"
~th~ra' '" '.,'

SU~5aharanAfrica' "
Central & Eastern Europe'&"as :
OE(I) ~,' . " ': .

High~mcilme OECiJ'

Highhumarfde~~ .

Meqium h.~Jnan d~.~!P~~: '";:: :
~hl1ma,n~developm~ '
High inC9me
.Middl~ income
low income

VVDrJd

&4.4
,~(i4 :

~" ,!:1. 66;0

,.:~~~.,
. 7003
'6:2:8
46.5

·,'"69.3
77.D
::~1

. ~?:t

':.~91~a
',~~.4,

·:.7~i
·'·~i····

!;·.J·5S,1

6~i7 .. ·"

74.S
53.3

'''60.8.
87.1, .
'891
s6j
62.4
99.3

78,1
55.0

86:6
. 63.0

60
43

': ,60

:65
81
54
44
79
F:l

'93

89
. ,,' .. 54

'·'·'4',
·g2

:']'0

·'.-5-1

-64

3,850
1,274
5,038 ':
4..233
'7;0S{)
2,730
1,831
6J 5Q8

23~363
. 27,169

13,135
4,053
lJ86 '

26,98~

5,51"9
2,230

:7;37~

().66
0.43

'. ·'~J70~';:.··

..0;74
'0.75
0.64'
036
0.74
't!;87

.... O~:Bg:-

.·:(ta7
. :9,70

0.41

·O.8~

·0)5
.'057-

0.70

O.J.O
0.50

".: :0.63"
:Q.8D

.0.86
:'056
0.56
0.92
0.94 ..

'0.97

.Q~5'

9~1~
'030

Jt9~.

0.82
:0.59'

0:75,.

(}.&.)

0.-42
';;';::ftiifi5.,'

0:63:

tn4
,;O.5S:~:

GA9
..:0,7.0 .

o.9-i·~ '
'0':9'~;:'

0;91
6.62
0:41

O;S3

,~:.::~:
:·;~.72,.

0'.655
0.44a:

;~'o;ti62:: ~

().i1l1, •
O)}j ,

: :,ai5S2·; ~'

.0-400
, ~.7:~7'
·O~~

0.929
iI.90S
0;684
Q440

O..~27
0.7'44
0.561

{h7.2~ C'

'.f,)f;'. A.~ a re-su!t crt relli.sions to d~til ami methoOOloID' and varying country toverage. humand~nt indt'.J( valLJe5 and rankS are not strictly comparabk wfttl those in earlier Hu'lrWi~' Report.. The il1de'lr
has been ca~ated for UN member coonlri~ 'Mtt1 reliable data in·each of its componef1ts a> well as for Hong Koog, China (SARl and !he Occupied Patestinian Territor~ For datil onlhe remaining IE UN memw aWn·
tries, 5e'! ~bIe 30. Aggregates for coo..nns 5-8 are based on aU datil in me fable,
". The HDI ranI: is determlt1ed Using- HOl values to· the sixth di!cimal point b.~ refer to the 200010 I school year. Data for some countries m;rtj refer to natiooal Of UNESCO InstJ1lJle for Statistics es-irnate5. for details,
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~I"able 4.3

Allia ce of Smal Island States (AOSIS)

Members

• Marshall
Islands

• Al1tigua and
• Mauritius

Barbuda
• Nauru

Bahamas
• Niue

Barbados
• Palau

• Belize
• Papua New

• Cape Verde
Guinea

• COITIOrOS
SalTIOa

• Cook Islands
Singapore

• Cuba
Seychelles

• Cyprus
Sao Tome

• DOlTIinica
and PriI1cipe

• Fiji
Solomon

• Federated
Islands

States of
St. Kitts and

MicronesIa
Nevis

• Grenada
• St. Lucia

• Guinea-
St. Vincent

Bissau
and the

• Guyana
Grenadines

• Haiti
• Suriname

• Jamaica
• Tonga

• Kiribati
Trinidad and

• Maldives
Tobago

• Malta
Tuvalu
Vanuatu

Observers

AlTIerican Samoa
GualTI

1'~etherlands Al1tilles
lJ.S. Virgin Islands
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Chapter Five

Dilemmas o.f'Sustainable Tourism

T e aradox of Attraction

Tourisln as an indu try is full of paradoxes. Perhaps the central p3radox~. applied to just

about any forln of tourism, is that the attractiveness of a spot to tourists depellds on certain

factors that are likely to be changed or ruined in SOlne way with the increase in tourism. This is

why in lnost tourist areas locals are tom between welcoming the Inoney and contacts cOIning

froln tOllrislTI and decrying the loss of chann, pristille nature, privacy, culture, local identities and

so 011 that COlne fro111 being overrun by tourists. Ian Knowd gives pertinel1t exarnples in the

context of the "llew" attractiveness of rural tourism (including ecotourism). According to hilTI:

Tourisnl academics have long been aware of the central paradox oftouri:~ln, one that
ilTIpacts lTIOst cruelly on those places that most need the bellefits oftourisln. For relnote,
isolated, thinly populated and unique tourism destinatiolls, the worst thin.g that ~-.lan

happen is that they becolne popular with tourists. rrhe paradox ofrural character 0.[place
can be stated as follows:
The tourists' illterest steIns frOlTI their perception and expectations of the rural character
of a place. The rural character of a place relies on the absence of tourist ., for both the
host cOlnmunity and the tourists.(Knowd 2001: 37)

This leads hiln to a number of other paradoxes centering on the need to be extelnally

oriented and professionalized ill terms oftourisln services, which ironicalJly ma~y erode the very

sellse of rurality and charm that makes the spot attractive in the first place.

Beach tourism is not very different. The paradox of attraction dictates that that the more

attractive/unique the spot alld the Inore it is Inarketed as such for econolnic purposes, t]lC lnore

likely it will bring an increase in tourists who will in tum bring overcrowding, pollution and

oth r problenls that will detract eventually from the original nature and feel of tIle attraction.

Solutions posed by tourism experts uSllally focus on lnanagement: As Knowd says wit]l respect
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to his own interest, rural tourisln, "if rural toUriSlTI places are to relnain a rliche, they Inllst

Inanage the Inarket to avoid, what has been described in the literature as, ](illing the goose that

lays the golde11 egg." (Ibid.) rro take just 011e exalnple, in rural areas, tnodern alYle11ities have to

be incorporated in such a way as to somehow Inaintail1 rurality on the surface. 1'1ot just economic

but cultural and social interaction between local and tourists have to be silnilarly· Inanaged.

111 the case of the Caribbean, there is no doubt that some areas have beeJn grossly'

InislTIanaged in this regard, producing overdeveloplnent, as in the case of the island of St. Martin

(or i11 the case of CanCU11 in Mexico) that I will allude to further below. Ul1controlled ecotouriSln

(as in Costa Rica) has been widely pointed to as an example of how NOI' to marlage that sector.

One could adopt the Ja111aican style ofkeepi11g tourists relatively isolated on the North coast and

Negril areas. l'his is less invasive than t]he Barbadian situation where almost the el1tire Coul1try

feeds into the tourist industry but concentrated North Coast developlnent llas also generated

enviro111nental problelTIs as well as social antagonisms.

Ironically, one of the better ways to manage the paradox of attraction SeelTIS to be to keel)

prices high and the product exclusive for the tourist: "Mustique"-style tourism (~v1ustiqlle is an

island in the Cirenadines, a part of Saint Vincent, reserved for the "rich and falnous."), that is

tourisln ailned at a very wealthy segtnent of the Inarket, can keep the industry controlled by

discouraging the average tourist, can lilTIit environmental dalnage, and canl at th.e same time bring

in lTIuch-11eeded revel1ue. However, this type of enclave touriSlTI also carries a h.igh social cost

(ofte11, for example, locals are barred from using large tracts of land) and is not suitable for areas

that are not ul1usually attractive. In the following pages, I give a bit lTIOre detail on the problems

e11cou11tered in I) ecotouriSlTI and 2) beach touriSlTI.
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Ecotourism

This is the latest slant in touriSlTI worldwide. "Advellture travel" call be intense or fairly

casual; there are packages now to suit every type of traveler. However, some believe that

"Ecotourisll1 alld sustainability arebeirlg Inanipulated by the industry alld by th.e official tourist

lobby to sell the product" (France and \Vheeller 1995: 66). 'These authorspoillt out that whereas

the illtellcctual debate about whether eco-tourisln and sustainable development are comLpatible

has been quite vigorous, practitioners have tended to not see the dilelnmas and to take a business

standpoint that "(Jreen is good ... if can. be employed to sell the product" (p. 66).

'fhe s'uccess of eco-tourism depends on carefullnanagelnent of flora and fauna th.at, as

the U.N. statemellt previously cited notes, have high risks of extinctioll. Jalnaica is one island

where very few indigell0us species of fauna still exist. In other islands and lnail1:land countries,

local fauna are threatened by infrastructure and housing developnlents and by cultural 110rl11S that

favor everything froln hUllting and killing poisonous or annoying wildlife to eating the 'wild

Ineat" of what should be protected endangered species. Laws governing tblese practices are of

very recent vintage and prosecution is rare. In tenns of biodiversity, the Caribbean region

contains lnany rarities -- among theIn, h.abitats of the Scarlet Ibis, leatherback turtle, 'oil bird'

(guacharo), tropicallnacaws, hUlnming birds, and, in the Suriname and Gluyana Alnazonian

areas, wild boar, piranha (various species), anaconda, rare frogs and reptiles, and lnay others. But

sadly, as I found out on a trip with my family to the still-unspoiled interior of Suriname, like the

situation ill Africa, lnore rare species are often found in private zoos or in the hallds of Jrivate

dealers who export wild animals than in the outer reaches of the forests thelnsel·ves. The saIne

situation applies to flora in tllat lnany i11digenous plants have been driven to extinction lDy

illfrastructural alld housing developlnenlt and by introduction of "foreign" species. A new threat
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as well as a possible savior is the thrust by some countrie to develop pharlnaceutical and

biotechnological industries based on local flora. This cal1 be a good thing ifreveJ1u.e

enhanceluent is balal1ced against depletion, but can have undesirable effects if not well handled

and researched b forehand.

If an organiSITI that interacts with the one that we are evaluating becomes extinct,
lllolecules that are induced in one organism only in the presence of a spe ~ific ot]1er
organiSITI or that are synthesized by one organiSITI from a precursor provided by the other
orgal1islu might be lnissed. For exalTIple, plants respond to fungi-derived lTIoleCl1les by
synthesizing protective compounds; fungi, in tum, have evolved to produce luolecules
that selectively prevent accumulation of these antifungal agents, or that can detoxify
these agents by converting them into other molecules.

The case of the poison dart frog, Phyllobates terribilis, adds weight to the
argument. Although P terribilis is so toxic that a lethal dose of the voltage-dependant
sodium channel agonist batrachotoxin can be h.arvested by rubbing the til) of a hollow
blow dart across the frog's back, batrachotoxin could not be detected in second
generatiol , terrariuIn-raised frogs. Does the batrachotoxin or an es:~ential

cofactor/precursor COlTIe from the frog's diet? Is there an en"vironmental trigger for the
sy11thesis? (Pan Aluerican Healtll Organization 1996 :86)

Finally lack of rainforest conservation (again, usually frolu road b lilding and hlLman

intrusion) has also led to major structural problems--hillside erosion and floods during the rainy

season-as w 11 as fauna flight and extinction. The reve11ue needs of Iuany (especially countries

SiICh as Surinalne) lead to the exploitation and export of valuable timber resources such as rare

111ahogany that, a pointed out in a recent New York Times article, ends Ul) as extreITIel.t high-

end furniture in the stores of New York City and L~ong Island!

In the rush to eco-tourism, governments of the Caribbean are generally pitted a ;ainst

local nvironluental groups and concen1ed citizens. 1'he projects envisaged by the governlue11ts

tend to be environmentally disruptive, even when governments indicate that they will not be. As

France and Wheell r point out in one case in Jamaica, the Ministry of Tourism describ \d

"opening up the South coast of the country to tourisln" in tenus of "small-scale, I cologi'cally
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sensitive developlnent," whereas the cOl1cerned groups objected that the ty:pe of develop1ll1ent

envisaged wOllld be as bad as the ralnpant resort growth on Jalnaica's 110rtll coast (France and

Wheeller 1995: 67). In a recent example in Trinidad and Tobago, the pristine North coast (home

to the highest mountain in the country and some of the rarest flora alld faUJla as \vell as IJest

beaches) has come ul1der threat frOlTI a governmental decision to build a highway to COllnect

certain areas that are currently inaccessible. Ironically, the prilue luil1ister called the higJllway an

"eco-highway," a tenn which detractors ilnmediately called an oXyluoron. (Trinidad EXl?reSS,

October 5,2003).

To avoid the problelu of eco-tourist overreach, environlnentalists a11d sensitive

governl11ents have naturally turned to scientific research. Neil Sealey gives the exaluple of the

blue holes (cenotes) of the Bahamas' AIldros Island. These Bahaluian holes have been

investigated by divers such as Jacques Cousteau since the late 19508 but forlual il1vestigations

began ul1der The Andros Project led by Robert Palmer in 1987. "Divil1g, fillning, and geological,

hydrological and biological research were all included [in the scope of the project] and ... the

possibility of finding cultural relnains was also discussed" (Sealey 1995: 37). Tllese

illvestigatiolls have produced much helpful scientific luaterial along with tIle discovery of SOlne

skeletons that are being analyzed by anth-ropologists. -Fortunately, the sparse poplLlated J\.ndros

has been off the beaten path for tourists for most of the time but it is now becomiJrl.g more highly

developed, witll a special focus on the divillg industry. Because of the threat froITl developmellt,

scielltists would lil<e to see the caves designated by the internatiol1al community as sites of great

scientific or historic interest (Sealey, p. 45). In this case, it is clear that scientists are leading the

charge toward sustainable tourislu.
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Scientists have also been at work il1vestigating the use of wetlands for touriSln and

related issues of coastallnanagelnent (also relevant to traditio11al tourism discussed below).

Bacon (1995: 46-56) notes that Caribbean wetlands and Inal1grove forests are ge11crally degraded

frol11 overuse and neglect. Site rehabilitation is needed before al1Y 111corporation of pOflds,

lagoons al1d creeks i11tO landscapillg to enhance tourist venues.

One of the ways in which the Caribbean countries are tackling these and other

envirOlll11ental problel11s is by adjustillg the training of environlnental marlagers. Caribbean

universities, including the USVI Marine Biology Unit, have COlne together to 1110ve tovvard an

i11tegrated political-social as well as scientific curriculum. For exalnple, th.e important coastal

area with its high level of biodiversity (l11angrove forests and lagoons, coral reefs, beaches,

estuaries, seagrass beds) is clearly a shared use area, used for industry, fis]ling, and waste

disposal as well as for recreation/tourisln (Ragster 1997: 117). To deal with the environll11el1tal

issue solely froln the point of view of the scientist (fisheries l11anagelnent/biology, coastal

Inal1agclnent/ecology, forestry management etc.) leads to narrow problem solving. A new

university cUrriculUI11 instead stresses an integrated approach with courses such as: resources al1d

econOI11ic development; cOlnmunity-based resource managel11ent; resource policy; and parks and

protected areas managel11ent; as well as much-needed dispute resolution s](ills, group d:ynalnics,

critical thil1king and the integration of economic, ecological, political and other data (Ragster, p.

120). As Ragster puts it, the harvesting of sea urchins needs to be investigated not just in terlTIS

of the el1virol1111ental and biological needs of the organism but also in temlS of trle socially

acceptable al1d economically acceptable l11ethods of harvesting. One l11ight also add il1 terms of

the threat to their habitat posed by the tourist influx.
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Despite all this, Caribbean govemmel1ts and those involved in the tourist il1dustry are

sti11110t yet willing to spend as much as they should on environ1nental irrLpact asseSSllllents a1ld to

halt the econol11ically profitable tourist advance for '~green" goals. In c01llparin.g ra1npant and

hazardous growth in Sint Maarten/Saint Martin with the more Inanaged growth ill Bermuda,

Albuquerque and McElroy note that E:ennuda's "soft tourisln policy" focuses on:

... visual quality, the maintel1ance of natural and cultural amenities, quiet a1ld safety, and

... widespread cOffilnunity awareness and support to facilitate these goals.
Specific ordinances were enacted preventing development that \vould jsturb

special 11atural vistas, open spaces and delicate areas rich in species di,rersity and
historical1nelnory. In additiol1, there are detailed and enforced regulations concerning th.e
design and constructiOll (for exalnple, use of natural local materials) of tourist and
residel1tial facilities to preserve the old world ambience/colonial archite,,,,,turalflavour.
1'here are also substantial guidelines for residential landscaping aJt1d retaining el1delnic
vegetation. (Albuquerque and :~v1cElroy 1995: 85)

But few countries follow Benl1uda's example. Dachary and AmaJlz BUDle, for example,

take an extensive look at the degradation of the coastal zone off Mexico-:Belize.) noting

unregulated growth all along the coasts, especially in the Callcun-Cozulnel a11d Isla Mujeres

tria1lgle. A biosphere decreed by presidential fiat in Cantoy Island had to be closed tenlporarily

as an eco-tourist site because of "introduction of extraneous species and irratiorlal use of the

land" (Dachary alld Arnaiz Burne 1997: 209). Another refuge of Inarine flora and fau'na in the

westenl area of Isla Mujeres has been dalnaged by "indiscriminate and large-scale diving

activity, the transit of launches, and the discharge of sewerage" (p. 210). The Siall IZa' an

Biopshere reserve bordering Cozulnel is threatened by acceleration of Wflat was intended to be

"low intensity" development linked to eco-tourism (p. 213). rrhis type of ralnpant developlnent

and ensui11g da1nage can also be found in the Caribbean islands.
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Beach l'ou ism

With respect to the traditional r)each ("sun-sea-sand" tourisln), the environlnelltal threats

are better knowll ill that they have beerl a cause for concern for a fairly IOllg ti111L. They illclude

threats to people as well as fauna from oil spills and other fonns of lnarinc pollution (cruise ship

pollution, sewerage, factory effluents too close to shore, etc.), coastal erosion because ofhousillg

and hotel developlnent as well as natural causes (hurricanes and storms), coral reef deterioration

because of lnarine pollution as well as human behavior, and the more COlTlplex tJhreats posed by

10llg terlll depletion of tIle ozone layer and sea rise levels due to global wanning. These last

threats are the focus of Inuch scientific research and debate. Annual reports fro111 the southerll

helnisphere do iIldeed show that ozone "holes" are widening and it is kno\vn that this brings a

radiation threat to tourists along with tile other known atmospheric problems. Tile SIDS lletwork

illteracts with scientists around the globe on this issue as well as the even -more dangerous issue

of a sea level rise that could sublnerge entire coastal regions and the developlnellt projects that

have been placed precariously on reclaJllned land all around the Caribbean.

One of the Inain debates with respect to touriSln and related environlnental mal1agemel1t

focuses on the ubiquitous cruise ship il1ldustry. Cruise ships are growing larger a:tld larger and

lTIOre plentiful every year as the industry caters to aging baby boolners and wealthy retirees as

well as those lniddle inCOlne persons with somewhat less discretionary inCOlne looking for quick

getaways. The Caribbean is, of course, a prime destination for both types of cnlisers lookillg for

sun-filled destinations. The econolnic debate on the value of cruise ship toUriSlTI is one Inajor

issue: reports have generally shown that countries benefit very little, proportionally, from cruise

ship tourism inaSlTIUch as tourists spend most of their tilTIe on the ships thelnselves and tend to

spelld little lTIOney on lalld. However, taxes on stopovers as well as tours orgallized around cruise
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ship visits are seen as enhancing revenues and spreading thel11 around to local I)roviders to

SOlne exte11t. But the ecological problelll is even ll10re il111'ortant: cruise <;:hips have been a 111ajor

source of ll1arine pollution, dUlnping ballast and sewerage in the oceans ,vithout regard for global

legislation. There has been some improveillent in recent years (with rewards for whistle blowers)

but it is still the ase that lnany Caribbean waters are polluted in this way'. Add to this the

environllle11tal dan1age caused to ancient tourist sites, flora and fauna (as noted earlier) by the

sheer l1ulllbers of tourists disembarking from cruise ships and the picture gets \vorse. I~inally, to

accoffilllodate larger and larger cruise ships, countries have taken to dred,ging harbors, causing

further environln nta1 deterioration and erosion.

Elaborating a bit more on this issue, the increasing importance of cruise tourisln is clear

frolll the following statement by Barbados' prillle 111inister:

The Caribbean not only accoullts for over 50% of the world's cruise l11arket,
but in so far as it offers a special geographic arrangement of islands, each different, and
interesti11g in their own individual respects, a night's sail away from each other, situated
at the cross roads of Aillerica and Europe, the cruise industry is liJkely to enjoy a secure
future in our region. It is the only industry in the world in which the Caribbean is the
dOl11inant lnarket. (Barbados' prillle l11inister Owen Arthur, speech to Caribbean I-Iotel
Industry Conference, June 16, 2002)

In this tourism-depe11dent region, cruise traffic has become an essential comporlent oftourisln.

The fact that the there have been recent declines in cruise passenger arrivals (ITI,atching declines

in stop-over visitors since 9/11) only adds to the climate of inter-island cOlllpetition. Accor(ling

to the Caribbea11 Developlnent Bank (2003 :25): "Available information showed that five of ni11e

countries with data recorded decreases in cruise passengers, ranging frol11 a higll of 26.9% in

Trinidad and Tobago to a low of 8% in Grenada. Belize (56.4%) a11d the tCayman IslarLds

(29.6%) recorded stro11g growth in cruise arrivals, and this is largely attributed to their popularity

as destinations, proximity to the US aUld strong l11arketing efforts." As the industry gears up for
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the n w season (2003-4), expectations are that cruise traffic will be up. At the same tl1ne, the

grulnbling of the Caribbean tourism industry and governlnents about the lack of retufl1S from

tourisln are growing louder. The Caribbean hoteliers see the cruise i11dustry a competi11g

directly wit11 their well-taxed and declining land-based packages and are supporting additiol1al

taxes 011 cruise ship passengers, which, naturally are strenuously opposed by tILe crni e industry

(s e Mialni Herald, October 8, 2003). At a recent Caribbean Media Con.ference held in Jamaica

June 2003, hoteliers complained that he cruise sector has refused to contribute to a new regional

marketing calnpaign or any joint initiatives and has also refused to pay environlnental taxes,

tax s that ar ro tinely levied by SOlne gov rnlnents on hotels in the region.

T'he industry's penchant for pollutiI1g is well kI10wn. Here is a sOITIewhat lengthy

description of what the average cruise ship carries as pollutants:

The lTIOSt faluous ship-pollution disaster involved the Exxon Valdez oil tanker, which
spilled 240,000 barrels of oil il1to the Gulf of Alaska after runninls aground il1 1989. But
[U.S.]federal authorities have focused considerable resources on cruise ships b,ecause of
the industry's rapid growth and its unique threat. Unlike a typical freighter, which Inight
carry a dozen crewmelnbers, a large cruise ship typically carries at least 2,000 passengers
and 1,000 crew, generating as much waste as a small city. Cruise ship also sail through
fragile ecosystelns like Florida's coral reefs and Alaska's Inside Passage.

Cruise ships generate a wide range of Inan-lnade toxins, including percflloroethylene
(PERC) froln dry cleaning; benzene and toluene from paint and solvents; and oily waste
frOITI fuel and ITIachil1e oil. PEI~C is linked to cancer and birth defects in llUlnaJt1S, a11d
even sITIall amounts in water have been shown to be toxic to aquatic anilTIals. Benzene is
a known hUITIan carcinogen. Oil in even Ininute concentrations can kill fish. Consulning
oil can kill birds and cause internal hemorrhaging or death in marine mamlnal .

Proper disposal of waste is costly. By law, waste must be analyzed. for cOI1tent, packaged,
doculnented and shipped to an authorized disposal facility. Handling a 55-gallol1 drulTI of
photo waste, for exalnple, runs about $300 a druITI, says Larry Doyle, e:xecutivL vice
president of Cliff Berry, an env·ronmental services firm based in l?ort Lauderdale.
Anywhere froIn a few to a dozen such drulns are taken off a cruise shi11 after each trip.
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Accordi11g to Royal Caribbean figures, a typical cruise generates 110 gallons 0:1 photo
chelnicals, five gallo11s of dry-cleaning waste and 10 gallons of used paiJt1t. Doyle, whose
firm handles waste disposal for all Carl1ival Cruise Lines ships in SoUtll Florida, says the
annual bill runs in the "high six figures." (U.S.A. Today; Noven1bl..-r 8, 2002),
www.usatodC!y.coin/usatonlil1S?{20021108/4606434s.ht1:n

rrhis year a new gel1eration of cruise ships are about to be laul1ched with even heavier tonnage,

copying the British QM2 which will be the largest ship of all. In sh.eer size, the l:)M2 tops them

all--377 yards long and 79 yards high --_. or about the height of a 21-story building al1d weighing

over 140,000 tons. For the mOlnel1t, though, as far as the Caribbean goes, Royal Caribl>ean

Cruises Ltd.'s Voyager-class ships, about 138,000 tons, are currently the Jlargest cruise ships in

serVIce.

Technological improvements in the building of these entertainmerlt ships l1as

ul1fortunately not been Inatched by eitJ.1er technological or political managelnent of the

envirol1Inental problelns they cause. Again, the Bennuda case is instructi·ve. To c011trol cruising

and get enough revenue froln this type of tourism, Bermuda has insisted that cru.ise ships

operating in its waters employ Inore Caribbean nationals, especially Berl1lludians, pay a

contribution ofUS$1.5 million to an educational fund to assist young people, an.d that ..-ach

passenger COIning on shore be provided with a ·US$30 dollar voucher at trle ship's expense. In

addition, Bennuda is the only island that charges a head tax ofUS$60 and has itltroduced the

restrictiol1 of no lTIOre than two ships in port at anyone tilne (froln statements at Caribl)ean

Media Exchange Tourism Development COl1ference, Jamaica, June 5, 20(3).

With respect to cruise tourism, enviroillnental groups have drawn 011 scientific surveys

that highlight the adverse effect of pollution especially in confined spaces with circular current

flows, and the effects of erosion and mud acculnulations caused by dredging, not to Ine11tion

need to protect cll1tural artifacts occasionally u11earthed on the seabed (usl1ally Spanish galleons
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and other ancient vessels; one such uncovered site off Tobago was finally declanvd a World

Heritage site by UNESCO, allowing for the halting of dredging). But it is to be n.oted th,at 110

adva11c d technology exists to easily clean up oceans after spillages (low-tech detergent is used

for oil spills). The solution has to lie in legislation and strict enforce111ent.

Natural Disasters: A Problem for all'Types of To risnl

Finally, overarching all of these other problems is the constant and immediate tilreat to

touriSlTI posed by natural disasters. Most of the Caribbean islands lie in the hurri ;ane zone, Inany

are in an earthquake belt as well, and there are additio11al threats from volcanic eruption.s S'uch as

one which has devastated Montserrat siJGce 1995. The costs of these disasters lTIUst pril arily be

seen in terlTIS of tIle hUlua11 toll (deaths and injuries and dalTIage to the housing stock) bllt

secondarily in tenns of the revenue losses to the country both in tenTIS of agricultural exports and

tourisl11. After even a Category 1 hurricane, there is damage to the tourist infrastIucture~1 not to

lTIention an adverse psychological effect on prospective visitors (that is, visitors ]lave to be

convinced to return.) Because of the prevalence of these natural disasters, units \vithin both the

Caribbean ComlTIunity's secretariat and the Eastern Caribbean organization (OEC"S) are heavily

focused on disaster relief and lTIitigation.

Braveboy-Wagner and Cassells (1998), drawing on Perry and NIus:katel (1984), note that

for a disaster InanagelTIent program to be effective, the following lTIUSt be lvo11sidered:

(a) G'overnluents and their citizens must be lTIade aware that a hazard exists and 111USt be
convinced that there will be serious consequences if a management progralTI is not in
place; a11d
(b) Governments must also believe that the hazard is lTIanageable. In this sense rnelnbers
of the scientific/technical COlnlTIUl1ities lllUSt provide goven11uents 'with a concrete and
clear-cut picture of the nature of the hazard, so that policy makers in tun1 call1uake
informed decisions rather than 'value judgments;
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III ssenc for disaster lnanagelnent to be effective, the findings of experts and the
desires of interest and social groups lTIUst be acted on by governlTIent policymdkers in
order to ensure the establishlnent of policy guidelines to deal with all p'hases of the
disaster cycle. l'hus unless government is on board, despite tIle best efforts of the
scientific/technical experts, social and community groups, alld intt,rnational
organizations, there can be no 'Nay of carrying out the prevention, mitigation,
preparedness, r sponse, recovery, and reconstruction phases of disaster Inanagement
progralns.

1he scienti IC experts are useful in the "use of loss reduction techniques such as hazard luapping,

land use controls, and building regulations, and their application in the developrnent process,"

and the exchange of research results arLd expertise (Collymore 1995: 112). They' are thv ones

who help develop early warning systerns and cOlnmunication networks which the policylTIakers

can Inake use of for preventive action.

In the last decade several hurricanes of category three and four i11tensity (111-145 In.p.h.

winds) have devastated parts of the Caribbean and in each case, the need for better building and

other technology has been highlighted. Hurricane forination is usually Inonitored by scientific

experts in the United States and broadcast widely. U.S. p rsonnel nonnally fly I)lanes into the

storlns to detennine their intensity.

Accordillg to Braveboy-Wagner and Cassells, Hurricane Gilbert 'Nas classifiedl as

category three when it struck Jamaica on September 12 of 1988. The damage to meteorological

data-recording equipment makes it difticult to pinpoint exact wind speed, and some would argue

that Gilbert was a category 4 hurricane. Gilbert was accompanied by heavy rainfall and Inod rate

tidal surges. '"fhi hurricane caused danlages to all sectors of the econOl11Y. Losses in the

agricultural sector alTIounted to over $lJS300 Inilliol1 and there was dalna,ge to some 95 percent

of the health facilities. rfhere was considerable damage to housing, public utilities were

disrupted, and th re was large-scale damage to school buildings.



49
Hurricane Hugo was a category four hurricane that struck Montsen~at on Septel1lber 17,

1989, and also affected a l1ulnber of the other islands in th Eastern Caribbean. Irl Montserrat, it

totally devastated crops, forests, fishing vessels beach facilities, housing, and in:fi~astruc1:ure. In

all total datnage caused by Hugo equaled SOlne $US239 lnillion. Hurricane I-,uis, also a category

four hurricane, devastated Antigua on Septelnber 4, 1995, and damaged 85 percent of trLe

housillg stock and 50 percent of schools. There was substantial dalnage to hotels, oads, utilities,

and infrastructure, at a total estimated cost of $US500 million. Beyond the widespread damage to

infrastructure and property, Hugo was responsible for 1adeaths in Montserrat, arld Lui was

responsible for two deaths ill Antigua. (Note that in the case of Montserrat., its status as a British

dependellcy places the responsibility for disaster management in the hands of the British.)

The widespread dalnage from these hurricanes highlighted the lack of gO",fernlnental

capacity in key policy areas. The substantial damage to buildings pinpointed the fact thclt the

building codes were not as effective as they should have ben. 'rhe damage resu11til1g froln

flooding pointed to deficiencies in the housing policy. Braveboy-Wagner and Ca:~sells concluded

that ecological changes were most needed:

There is a need for the developrrlent of a strict housing policy ret,rulation outlinirLg where
and how houses are built. Efforts should be lnade to regulate the bllilding ofhornes in
areas that are prone to landslides since oftentimes it is not the hllrricane but the landslides
and lnudsl"des that cause the Inost damage. A ttention should be paid to tIle way
hotels/tourist industry-related facilities construct along the shoreline without regard to the
tidal surge that are a COlnmon flvature of hurricanes. Policy makers should consjder the
effect of the high insurance prenliums of these properties on the fin.ancial sector. At a
tilne whell international insurers are balking at doil g business in the country, efforts
should be made to ensure that this industry does not contribute any unnecessary burdens
to the economy.

Havil1g learnt its lessons froln its brush with Hugo in 1989, Antigua was lnore prepared

to deal with Luis in 1995. Antigua was able to achieve early warning preparedness and
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lTIobilization of citizens at the threat of the hurricane in a matter of 38 hours. Local

COlTIlTIunities sprang iI1tO actiol1 - radio personalities tra11slated meteorological jargon into silTIplc

language so that the population at large could be Inade aware of the ilnpelllding da11ger. Having

xperienced Hugo, citizens of Antigua took the pre-hurricane Luis preparation 'very seriously. As

in the case of Jalnaica, these experts knew out that the real problelns begal) after the hu] ricane.

There were problems with telecoffilnunications, transportation, and a scarcity of technical

personnel. All these problems were red"uced in the case of Luis and are cOlltinuiulg to be

addressed today at various techI1icai conferences dealing with disaster mitigatiorl.

In the case of volcanic eruptions, which occasionally plague the Caribbean, early warning

and lTIonitoring are crucial. Both for volcanoes and earthquakes, experts alld lnollitoring systems

for the Anglo-Caribbean are based at th.e lJniversity of the West Indies in 'Trinidad alld rrobago.

Institutiol1s in Central Alnerica, which ])as many active volcanoes, have advanced satellite

systems for relnote sensing. With earthquakes predictability is weak, despite efforts by scientists

verywhere to observe geological fault movements and offer forecasts, These forecasts tend to be

long tenn al1d rather vague. With respect to volcanic eruptions, predictions are lboth long and

short term. Volcanologists kl10W, for example, that there are a nUlnber of rnarine volcauloes in the

Caribbeal1 region whose magma is risinlg yearly to dangerous levels; yet trley carlnot predict

exactly when these will erupt (conversations with Dr. Keith Rowley, Seisrnic lJulit, UWI). But in

the short tenTI, after a volcano begins to rumble, they can predict what is going to happen within

a reasonable space of time. The problern lies in convincing residents to leave their hOlnes early.

Also it is difficult to predict when exactly residents will b able to retunl.

In th lno t recel1t incidence of volcanic eruption, the eruption of ~10Ul1t Soufri Te in

MOl1tserrat in 1995 with continuing outbursts since, scientific expertise and techll0logy played
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(and C011tinue to play) a 111ajor role. A scientific 1110nitoring station with sophisticated

equiplnent was set up on M011tserrat uJnder British and Trinidadia11 directorship and with U.S.

help, a11d its per.. onnel was responsible for information, cOlnlnunication, outreach, research and

policy advice.

111 SUlTI, it should be clear that science and technology research and development is or

should be an ilTIportant cOlnponent of efforts both to advance tourism and to rn.ake it less

environlnentally hazardous. rrhe real problelTIs relnain the lilnitations of political will cllnid

scarce econolnic resources. l~ourism a11alysts ask: Do governments feel t}le need to invest in

costly technical surveys? Do governments feel the need to listen to the experts? And e~ven if they

do, to what extent are they willing to bJrego much-needed revenues an.d re-allocate them away

fron11nuch-need d short-term projects or engage in costly reworking of p1rojects already begun,

"Si111ply" in order to aCCOI111TIodate environlnental concerns?

The e ar cost-benefit analyses that are proposed to deal with the issue. ~~learly' for

exalnple, in the case of natural disasters, the damage to the economy is very costly. However, so

is the expenditure on Initigation. As CollYlllore points out,

The question arises whether this rationale [for public investlnent in mitigation]
should be economic or social? Further, is the sumlTIation of losses associated w"ith the
ilnpact of a disaster sufficient to justify investment of public funds in mitigatioJt1? Should
public investlnent in disaster mitigation have an economic basis other thaI1 addressing
lnarket failures? In the final analysis, it has to be determined whether the existence of
losses froln disaster is evidence that there is too little mitigation alld what priority, if any,
should be givel1 to lnitigation activities in the allocation of scarce reSOUlrces" (C:ollymore
1995: 115).

He goes on to analyze whether cost-benefit analysis is useful in this area, finding that there are

l11any aspects that are difficult to measure or measure properly (deaths, social dislocation,

psychological trauma) and also problems in predicting expected dalnage for fickle natllral evel1ts
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and problelTIS with the "willingness to pay criterion" ill societies where the lTIajority of the

population ca11not afford the burden or are willillg to accept the risk in any evellt (p. 120). He

COllcludes, though, that cost-benefit analysis can provide a benchlTIark frOITI which a lTIOre

cOlnplete evaluation can be lTIade. In th.e Caribbean where there is a high tolerance of risk, there

is "a heavy reliance on information based mitigation strat gies such as hU]Ticane: forecasting,

warnings and preparedness information" but that "since the costs of exposure to hazards are not

bOflle solely by those who knowingly subject themselves to the risk, the political feasiblility of

this strategy lnust be called into question because the costs of rescue, clean. up, b.ealth care, and

rehabilitation are shifted to the society as a whole" (Collymore 1995: 122)

There are also philosophical argulnents. For example, France and lWheeller argtle that

"EcotourislTI does indeed provide an an.swer. Unfortunately, it is an allswe:r to the wrollg

question. Rather than effectively tackliltlg the alanning complexities oftollrism impact, what

ecotouriSlTI is actually achieving is the considerably easie task of answering the question: how

are we to cope with the criticisIns of to'urisln impact, while, of course, enabling the touriSlTI

industry to cOlltinue to develop?" (Fran~ce and Wheeler 1995: 68).

In SUITI, there are lTIany issues for experts in the field - econolnists and scientists and

policylTIakers - to consider and debate. My concerll has been only to show that science and

technology playa fundamental role in the promotion of sustainable touriSln dev ~loplnent. Indeed

these also playa ole in un-sustainable developITIent as can be seen in the development of larger

a11d larger cruise ships, excessive housi11g and hotel development etc. It is also ilnportaJl1t to note

that science and techllology cannot starld alone. Many of the problems oftourisTIl1 econolnies are

social and cultural and the need for integrated managelnellt is necessary. In the last chapter, I will

sum up and mak SOlne general points about tourism-based econolTIic developnltvnt as a whole.
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Append·x 5.1:

What is e Mo tse at Volcano Obse vato y?

(http://www.go.lutu.edu/volcanoes/west.illdies/soufriere/govt/)

The Montserrat Volcano Observatory \vas established shortly after the first phreatic eruption of
the Soufriere Hills Volcano on July 18th 1995. The Observatory is staffed by scientists froln a
variety of orgallisatiolls working with local persollnel. The scientific teal11S COlllle lllainly from
the Seisluic Research Unit (SRU) of the University of the West Indies in l'rinidad and the British
Geological Survey (BGS).

rrhe role of the MVO is to advise the civilian authorities on the volcallic activity and its
associated hazards. Funding of the Observatory comes from the U.K. Olverseas [)eveIOI)mellt
Adlninistration and the Government of Montserrat.

SRU has responsibility for volcanic and earthquake monitoring in the English-sp,eaking Eastern
Caribbean countries. In Montserrat, they have been assisted by the British Geological Survey, the
United States G ological Survey, the University of Puerto Rico and several individllal
researchers froin universities in the U.S. and the U.K.

The Observatory is based in telnporary accolumodation ill Olde Towne, northwest of the
volcano. This is in the safe zone, so that continuous monitoring call occur even during an
evacuation. A pennanent observatory is planned.

rrhere are a number of strands in the research carried out by MVO, to try to lTIOl11ltor all aspects of
the volcanic activity.

Two seismic lletworks are in operation at the moment. The short-period network has beell ill
place since July 1995, and includes stations that were ope. ated by SRU before tb.e crisi,) started.
The signals from 8 short-period stations are translnitted to the Observator)T by radio links and
phone lines. The stations are located around the volcano and detect the ground 111lovelnents
caused by local earthquakes and dome collapses. Occasiol1ally, large earthquake:; outside
Montserrat are al 0 recorded. The SeiSITlic signals are luonitored 24 hours a day at the
Observatory. Fou of the stations are written on paper druln recorders to give a real-tilne view of
the seislnic activity. All the signals are digitised and processed on a compllter sy:~teln, vv'hich
I1ables the scientists to calculate the location of local earthquakes.

A new seiSlnic 11etwork was installed inl October 1996. ThO S consists of five broadband, three
C0111ponent sensors alld three short-period, one-colnponent sensors. The broadba:nd sensors are
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capable of recording the seismic vibrations in lnuch great r detail than the existing netvvork,
and will evelltually enable a better ullderstanding of volcanic processes. 'I'he two seiSlnic
networks will operate in parallel for at least a few Inonths.

Defo mation Monitoring

M aSUrelTIents between fixed oints on the flanks of the volcano are Inade daily using a flr-fotal
Station", which ITI asures distances uSillg an Electronic Distance Meter (EDM). 'This technique
use an illfra-red laser bealTI to make very accurate Ineasureinents betweerl two I~oints. 'I'wo
reflectors are positioned high on the flanks of the volcano and reflect the infra-r :d beanl back to
the instrument which is installed at a fixed point lower down. Daily changes to tJlese
IneaSUreITIents are caused by defonnation of the volcano, and Inay indicate the IrLoveln :nt of
Inagtna.

The Global Positioning Systein (OPS) is also used to detect defonnation. (JPS r ~ceiver~~ r cord
signals froln orbiting satellites and these signals are processed to calculate the average (jistance
between the receivers, with an accuracy of less than 1 cm. epeated IneaSllremellts between the
saIl1e sites can show if defonnation is occurring.

There are two different GPS progralns :in operation. Teinporary GPS sites are occupied every
week on sites aro'und the islalld. There are several different networks, arOlL1ld the volcallo and
Olle that illcludes POilltS in the north of Montserrat. "fhere are also two pennanellt sites, where
receivers record GPS signals for 20 ho Irs each day. 'These are operated by' the University of
Pu rto Rico.

The GPS stations are located further from the volcano than the EDM points, an thus can detect
defoffi1ation over a wider area; such deformation may be due to a deeper source.

Other observations

The scientific tealn makes visual observations from the ground and from fLelicopter flights over
the volcano. Flights to view the crater area are made whenever visibi ity is good. Occa ,jonal
trips are made on foot to Chances Peak" on the west side of the crater riIn, when it is saj e enough
to do so.

Measurelnents of the topography of the growing dOlne and the pyroclastic flow deposits are
made regularly. Several different techniques are used, including surveys vvith la~,er range-finding
bill0culars froIn the ground alld the helicopter, and meaSllrelnents froln photographs ta~=en at
fixed points. The aim of these studies is to quantify the dOlne volun1e and rate of growtJ .

Ga salnples are collected froin the hot springs (soufriere ) and these are analyzed for tJle contcllt
of various gases. S02 production frOITI the volcano is monitored using a Correlation
Spectrolneter (COSPEC), which is driv'en along the coast road round the south of the i land,
beneath the gas pluine. These measurernents enable an estimate of the 802 flux to be estilnated
in tonnes per day. S02 monitors have also been placed at various locations aroulld Plyrnouth to



1neasure the alTIOUI1t of gas that is drifting frOITI the crater area. Rai11water and a :h samples are
tak n regularly.

Hazard allalysis

'"[he ailTI of all these studies is to develop an understanding of the eruption to eIlable ti111 ly
warnings ofhaza dous activity to be communicated to the local authorities. The Gove lor and
local govemm nt officials a e briefed several times a week about the level of aCltivity, and
reports for the local radio station and lYledia are prepared daily.

56
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Chapter Six

('fan Tourism Really be Sustainable?

EnvironlTIental considerations are only part of the picture of vulnerability for

tou.risln-dependent econolTIies. TOl1rist flows are also disrupted by any level of illstability

withill or external to host countries. For exalTIple, flows to Jalnaica alLTIost llaited during

the political violence of the 1970s when Michael Manley's socialist goverl11nent w'as in

power and clashed with the conservative opposition. r-rourist flows around t]le world have

sil11ilarly been affected ill recent tilnes by the Asian financial crisis of the late 1990s and

the ilupact of 9/11 and its aftennatJl1. When there are so lTIany ups and downs to the tourist

trade, it is hard to convince governments to eschew short-tenn gains (frol11 jull

exploitation) for longer-term gains froln proper enVirOnlTIentallnallagelnerLt.

111 this IQP, I have also left out other isslles involved in the tOl1rism debate such as

the problelTI of the illflow of people out of agriculture into touriSlTI, arLd the need to

control the influx of foreign foods and custolns. Instead, since my aill1 was to see tlOW

technology call (and does) 11elp in fostering sustainable touriSlTI developlTIerlt, I focused

on only a few pertinent issues. I di 1vided tourism into eco-touriSlTI and beacb. tourisltn alld

discussed SOlne of the environmental problems found in each area. Scientific research and

techllology is ilnportant in assessin.g touriSlTI'S impact and potential irnpact on the already

degraded wetlands and flora al1d fauna of the Caribbean. Scientific ap'proacl1cs are

11eedcd also to ells'ure that the drive to develop forest resources for cOJffilnercial uses

(particularly pharluaceuticals) is properly managed. In the case oftradition.al touri,an, the

daillage to coastal areas has to be contained through an illtegrated approach to these

shared-use areas. Cruise touriSlTI is especially destructive and lueasures need to be takell



58

to e11sure that the i11dustry abides by environlnental rules. Legislatio11 regardi11g dUlnping

Ilas to be ilnplelnellted and enforced and policies such as restricting tIle l1ulnber of ships

in port are necessary. Econolnic re~venue arguments are another Inatter not directly related

to the e11viro111nent.

This IQP focused first 011 tnle general concept of sustainable developlnent

(essentially econolTIic i111prOVelTIent without endangering resource suplplies for future

generations), paying attention to the concerns of SOlne analysts that technological

adva11ces cannot prevent such depletion in the long run, aggravates the ecollogical effects,

and i11 n1a11Y cases has unforeseen social and cultural effects. The inescapable conc]lusio11

was that we should i11deed (of course) adopt tech11010gy to help achie've economic goals

but we should be cautious in adopting these technologies and also put in place Inea:~ures

that would assure intergenerational equity. In the case of touriSlTI, sustai11ability is ideally

prolnoted before tourism developlnent takes place but, as France and \Vheeillerpoirlt out,

not all Caribbean countries have experienced tourism developlnent on "virgin" land.

"Once natural environlnents have bleen modified, tourisln developnleult can be s'ustainable

for generations, as the experience of many successful resorts deillonstrates. lrhe critical

factor in this espect is the ability to continue to satisfy the demands of tourists witllout

cha11ging the character or scale oft]he resort, or the destination created" (1995: 63). l~his

is diffIcult to do, however. Alnong other things, the COlTIlTIUnity has to be ilnvolved and

consulted to ensure restrictive aIld beneficial use.

The sluall states of the Caribbean as well as the lTIainland 'circum-Caribbean'

states are all depe11dent on touriSlTI to SOlne degree for reve11ue to sustain their

developlnent. With econolnies that are otherwise dependent on single agricultural
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products or lTIinerals, touriSlTI is very ilTIportant as a revenue-produ,cer ill these coulltries.

rrhis nleans that they need to balance the pros of tOUriSlTI (lTIOney) wit]} the cons (hll1llan

assaults on habitats, reefs and on biodiversity, excessive hotel deve10plnent, cultural

exploitation, high ilnport bills as products are ilnported to suit tourist tastes and the

res'ulting deg adation of indigenous products, populatioll drifts out of agriclulture into

tourist enclaves, exploitation of hotel industry workers, and cOrruptiOIl - es]?ecially in

casillo cultures - and prostitution alld other criminal effects, al1d so on.

At the strictly technical level, advances ill technology and related public poJlicy

progral11s can mitigate some of the ul1certainties oftollrist-based develloplnent, we can't

prevent hurricanes, earthquakes and volcanic eruptions but we can miJrli1nize their

disastrous effects by early warning systems and public policy precautions such as

Inodemized building codes and early evacuations; we can certainly prevent further

destruction of reefs and erosion of beaches through coastal management; we can preserve

biodiversity by continuing scientific research and proper policing; we can prevent

pol1utioll (including by cruise ships) by the saIne 1nethods and punishIllents. 1"'he clilltural

and social ills are harder to deal with: goverllments are always balancing the econoJmic

l1eed for bringing in tourists against the social and cultural proble1ns S01ne bring (for

exa1nple, drugs).

SOlne problems are not as foreseeable: a case in point is the fact that according to

the Caribbeal1 Epidelniological Unit, ill Tobago Inany HIV/AIDS cases can be traced to a

sillgle infected and careless tourist (or depending on sources, one 'reclcless' tourist).

Others can be prevellted somewhat:: drug abuse by tourists, for exalnple, or casinos being

used for 1nolley laundering. The 1nost difficult thing for governments, howe\rer, is to put
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Ineasures in places, sholi of just creating isolated tourist enclaves, to ensur th.at touriSlTI

works hand in hand with other econolnic sectors so that benefits are spread througJh the

econonlY. Socially and culturally the challenge is to ensure beneficial illteraction between

guests and hosts overall- bluntly, to ensure that tourists not engage ill criln(~ 0 bevolne

crime victilu , that locals not be looked down on and patronized by tourists, that tourists

be giv n opportunities to understal1d and appreciate the local culture in all atmosp:here of

luutual respect.

The final question is really difficult to answer: how sustainable can to'UriSlTl

development ever be? Foeusi11g on. sustainability leaves out (deliberately) trle broade

question of how can these countries manage without large-scale growth in toUriSlTI .. For

the GDP of a cou11try to depend so much on one fairly volatile product is h.ardly a

positive thillg: unpredictable natural disasters, global terroris111, globallTIarket

slowdowns, sudden diseases such as SARS, alllnake this sector of the econ01UY volatile,

even if the lTIOSt pe feet local environment is sustain d.

But on the issue of environ:mental sustaillability per se, there is defin-itely a

tension between tourism developmlent and sustainability and who knows if t.his carl ever

be resolved? For those who think that eco-tourism is the answer, I am inclined to agree

with the following:

Perhaps, the only satisfactory approach is to agree on priorities but realistically,
can this be achieved? For exaluple, is the main ailTI to satisfy the needs of the
touri ts - ill which case, are the needs of others regarded as urLimportant?
Alternatively, is it a question of the conservation of the physical enVirOnlTI 11t

being of paralnount concentl - with the needs of people considered to be of lesser
ilnportance? Or is the principal focus the imp ovelnent of the situation for the
disadvantaged and powerless who are likely to lose through tnle action ofthle
market? At different stages, particular countries or areas Inay theoretically vary
their priorities....

Ideally, sustainable ecotourism should provide satisfj!ing jolJS and
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carefully planned eCOl10lnic growth. Decisions should be n1ade: locally and
delnocratically; benefits sh.ould be diffused through the C0111111uni1ty; traditiol1al
values should be maintained and the natural environl11el1t should not be abused.
The "traveler" is preferred to the tourist; the independent specialist operators are
lnore acceptable than large firms; indigenous village accomlllodation is preferred
to 111ultinatio11al hotel chains. A.ll these features basically involve slnall versus
mass. Unfortunately, the chasilll betwee11 what (perhaps) t]le perfect situation
should be and what the sitllation actually is, or is likely to be, re]llains vast. The
ideals of sustainable ecotouriSlTI relnain essentially just tll1at: lutopian myths
divorced frOln the harsh constraints of reality. True, there are marl)f exalnples of
slnall-scale alternative successes but these should not be cited (deliberately or
inadvertently), as evidence that tourisnl as a whole can in a physical sense be
controlled... [The cOl1trol of 11lunbers of tourists] cannot b,e successful at the
lnacro-Ievel where, on the one hal1d, the probleln is that the lnassive global
growth in the nUlnbers of tourists is out of control and is increasing at an
accelerating rate. Yet, on tIle otller hand, the suggested solutions of slow, s]nall
scale steady development dema:nd much greater control. [and thlis is difficult]
(France and Wheeller 1995: 61-62.

In SUlTI, Caribbean countries have a difficult road ahead, even as the~y compete

with one another for a limited tourist lnarket. Few have had the succe<;~s of Barbados but

the Barbadian exal11ple has COlne at the price of excessive catering to tourists that S(HUe

others are not willing to pay. Jamaica has also been successful but only byl is.olating

tourists in enclaves. The way ahead, apart form the imperative of continuing to attract

tourists, particularly in a globalized world where people can travel easily to any otb.er

region, relnaiilS economically and environmentally unclear.
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