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Executive Summary
The Pew Environment Group’s Global Ocean Legacy project, working with the Government of
Bermuda, supported this study to estimate the gross benefits and costs, and the economic
impact, of a proposal to designate a “Blue Halo” marine reserve in a broad band of outer
water within Bermuda’s Exclusive Economic Zone (EEZ). The study was conducted in a very
compact time frame and did not employ primary data collection; instead, the methods used
were: secondary data analysis, desk review, and personal interviews and correspondence with
government officials.
l The proposed area of the Blue Halo reserve could be as large as 400,000 square kilometres.
It would be among the largest contiguous marine reserves in the world and the largest in the
Atlantic Ocean. There is no land mass above water in the proposed area. Commercial activity
is non-existent, with the exception of one Bermudian longline fisherman and possible illegal
fishing.
l There are other very large ocean reserves, comparable in size, two of which were declared by
the U.S. government. While relatively new, and in a different political jurisdiction, they provide
some evidence for comparison. The largest of these, Papahānaumokuākea Marine National
Monument (PMNM), created in 2006, provides a base of comparison. While the area is too
remote to visit, it has resulted in additional tourism revenue through Visitor Centres and greater
overall interest in the reserve and it brings in significant funds. As the largest of the U.S.
marine reserves, the PMNM attracted global media attention when it was announced (see,
e.g., The New York Times, 2006 and The International Herald Tribune, 2006).
l The benefits to Bermuda would include, but not be limited to: 1) the net impact of the media
attention and consequent increases in visitor arrivals and their net spending during their
stay; 2) direct and indirect spending by visitors at dedicated exhibits in existing facilities; 3)
increased visitation by research scientists and students; 4) potential payments for carbon
offsets; and 5) biological and environmental support for fisheries, turtles, birds, and other
species. Some of these may be estimated, while others may be discussed only in a qualitative
sense.
l Estimating the costs of the Blue Halo is more difficult. Since there currently is no substantial
economic activity in the area, one must speculate about future potential. Some potential
projects would not be compatible with the proposed designation, such as mineral-extraction
leases. Fishing leases are not currently being considered; foreign longline fishing has been
banned for many years.
l Understanding that some of the benefits and costs could not be estimated, economic
analyses conducted on those that remain showed a likely result in annual benefits of
approximately $10 million in spending for Bermuda, compared to annual costs of less than $1
million (in Bermuda dollars unless otherwise indicated). Due to the multiplier effect, spending
would result in over $20 million of value added to the Bermuda Economy, could generate $8
million in tax revenues, and could create approximately 200 jobs.
l
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All economic analyses require assumptions and incorporate uncertainty, and the
estimates in this report are particularly sensitive to assumptions. The models remain
quite simple in structure and may be easily modified by substituting one’s own
assumptions.
l The economic benefits to Bermuda have a wide range of possibilities and are dependent
on the ability of the relevant institutions to make the most of the prospect. The Tourism
Department could consider re-branding Bermuda as an eco-tourism destination, or
promoting outside its traditional market segments (mature, relatively affluent visitors,
primarily from the U.S.) to maximize the tourism potential. The government would need
to see what resources it could devote to leveraging a marine reserve into economic
opportunities for local people – such as the bus drivers and tour operators who would
transport tourists and local school children to the educational displays at dedicated
exhibits, as well as high-end tourists, marine scientists with their research boats and
other high-tech tools of the trade, and support staff for these activities. The ultimate
economic impact to Bermuda would depend on the ability of these actors to support and
leverage the opportunity. It represents a marketing challenge and opportunity to
re-brand Bermuda for the next generation.
l
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Preface

I

n 1995, a blue-ribbon panel of economists from MIT,
Harvard, and other major universities and institutions,
led by the distinguished Kenneth Arrow (then at Stanford),
met to discuss the role of economic analysis in the field
of environmental, health, and safety regulation. They
concluded that the impact of regulations cannot be predicted
with certainty; nonetheless, benefit-cost analysis “can help
illustrate the tradeoffs that are inherent in public policymaking
as well as make those tradeoffs more transparent” (Arrow et
al., 1996, p. 1). However, the panel noted that:

Properly viewed, then, benefit-cost analysis is a tool that
aids decision-making. The group of scholars went on to
address the scale of such a study:
“A full-blown benefit-cost analysis, however, can be costly.
Therefore, the agency should not perform the analysis unless
there is some likelihood that doing so will actually inform the
regulatory decision” (ibid, p. 5).
Also, in discussing a preliminary benefit-cost analysis
(such as this report), they argued:

“Not all benefits or costs can be easily quantified, much
less translated into dollar terms. Nevertheless, even
qualitative descriptions of the pros and cons associated with
a contemplated action can be helpful” (ibid., p. 2).

“Such a benefit-cost analysis will, of necessity, be quite
rough since it is difficult to estimate the economic impact of
a proposed law before the regulations based on the law are
written. Although a full-blown benefit-cost analysis may not
be warranted in many cases, a rough benefit-cost analysis
will often be quite useful” (ibid, p. 6).

It is thus important to list and specify important factors
which, for various reasons, may not be measurable but
still important to a decision. These economists were
emphasizing the reality that economics is both art and
science, and one should not expect certainty:

This was the spirit under which the present study was
undertaken: as a preliminary analysis. It is not a feasibility
study, which would measure return on equity, as a
commercial evaluation. It does not attempt a social costbenefit analysis, in the vein of a UNIDO (United Nations
Industrial Development Organization) study. That method
is more appropriate for developing countries and in cases
where socioeconomic objectives, such as increased savings
and income redistribution, are paramount.

“In many cases, benefit-cost analysis cannot be used to
prove that the economic benefits of a decision will exceed or
fall short of the costs. There is simply too much uncertainty
in some of the estimates of benefits and costs to make such
statements with a high degree of confidence” (ibid, p. 3,
emphasis added).
But this does not diminish the role of benefit-cost analysis:
“The estimation of benefits and costs of a proposed
regulation can provide illuminating evidence for a decision,
even if precision cannot be achieved because of limitations
on time, resources, or the availability of information” (ibid, pp.
3-4).

Also, the report should not be confused with an economicimpact statement. These studies identify the impacts of a
regulation or law on businesses, jobs, and competitiveness,
and they typically examine the reporting requirements and
other costs associated with the change.
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Introduction

A

growing awareness of the impacts of climate
change, declines in fish stocks, sea level rise,
and ocean acidification, and the complex
relationships in the global ecosystem have
led to concerted efforts to establish reserves
and sanctuaries in the marine environment. One approach
has been to identify environmentally significant areas within
the outer reaches of a country’s Exclusive Economic Zone
(EEZ), which are often locations of limited commercial value
due to their distance from population centres.
Two examples from the United States, during the
presidency of George W. Bush, may illustrate. (It should be
noted that a U.S. legal peculiarity led to the application of
a law, the 1906 “Antiquities Act,” which was designed for
“monuments,” so that term is used rather than “sanctuary”
or “reserve.”) The Papahānaumokuākea Marine National
Monument (PMNM), designated by President Bush in 2006,
at that time was the largest protected marine area in the
world, at 140,000 square miles (363,000 square kilometres).
Subsequently, in 2009, he designated three separate areas
that, collectively, at that time, amounted to the largest marine
conservation effort in history, encompassing 505,760 square
kilometres.
For comparison, if this water area were land, the PMNM
would be larger than every U.S. state except Texas and
Alaska. As an entity, it is almost the size of Montana, the
4th-largest state. While often described in terms of the area
of the water, these reserves are, of course, vast uncharted
three-dimensional spaces that have yet to be explored
in detail. This creates a great amount of uncertainty in
describing the potential economic resources contained
within them, and also a great deal of excitement concerning
possible discoveries. For example, at the inception of
this report, James Cameron, the film director, became the
first human to descend solo to the bottom of the Mariana
Trench’s Challenger Deep, 11 kilometres under the surface
and the deepest known point in the Earth’s sea floor (Blue
Halo Final Economic Assessment Sept 24 2012.docxhttp://
www.news.nationalgeographic.com, retrieved 3/25/2012).

As one of the components of the 2009 declaration by
President Bush, the Mariana Trench Marine National Monument
(MTMNM) provides protection for submerged volcanic areas,
which contain unique “objects of scientific interest” such as the
Champagne Vent (almost pure liquid carbon dioxide) (http://
www.sciencedaily.com/releases/2005/01/050104114942.htm,
retrieved 8/21/2012) and the Sulfur Cauldron (a pool of liquid
sulfur). The latter is extremely rare; aside from a few small
discoveries on Earth, the only other known location is on Io, one
of the moons of Jupiter.
President Bush’s proclamation allows for scientific
research and, within the “Islands Unit” of the MTMNM (three
uninhabited islands at the north end of the archipelago),
provides for indigenous fishing, while banning commercial
fishing.
The Blue Halo concept for Bermuda takes a similar
tack – identifying an outer ring within the EEZ that would
become a no-take marine reserve, and banning commercial
and recreational fishing and potential extractive activities
such as mining. While it is an archipelago, like Hawaii
and the Commonwealth of the Northern Mariana Islands,
Bermuda has the appearance of a single island (53.3 square
kilometres, with 103 kilometres of coastline). Even the
populated small islands within the archipelago are closely
held to the main population centre. For the purposes of
this analysis, one might draw a circular EEZ around its
geographic centre (32.20 N, 64,45W).
Almost all ocean-related economic activity in Bermuda
takes place fairly close to the coast. This is because of the
rich fishing grounds either on the reef or just off the edge
of the drop-off, and in most cases there is no economic
advantage in going beyond these areas. Thus one can draw
a “doughnut hole” circle around the island, and within the
EEZ, which represents commercial and recreational fishing,
diving, snorkelling, and other touristic activity. The rest of
the EEZ, the outer ring, could be viewed as a “Blue Halo,”
valuable for its potential to form a protective buffer zone to
help safeguard Bermuda’s rich innermost marine areas from
the depredations of industrial fishing or other potentially
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deleterious extractive activities. The outer ring of the EEZ
consists of a vast area of the Sargasso Sea, comprising a
biologically-significant expanse that could be as large as
400,000 square kilometres. This would be the second largest
contiguous marine reserve in the world and the largest in the
Atlantic Ocean. In April of 2010, the Chagos marine reserve,
in the Indian Ocean, was designated by the United Kingdom,
totalling more than 247,000 square miles (640,000 square
kilometres). It is an area twice the size of the U.K. and is
currently the largest marine reserve in the world.
The Government of Bermuda, represented by the
Ministry of the Environment, started working with the Pew
Environment Group’s Global Ocean Legacy project (GOL)
in October of 2010, to study the possibility of designating
a large area of the EEZ as a marine reserve. GOL activities

include studying the science of the region, meeting with
community-based special interest groups about the initiative,
studying the social impacts, and outlining the economic
impacts of such a declaration.
The objective of this report is to outline the benefits and
costs of the Blue Halo concept, focusing on the potential
economic impact. The main body of this report begins
with brief sections that describe the assumptions made in
conducting the study and the methods used in the analyses.
Some methods used in estimating costs and benefits are
sensitive to the current state of the economy, so a brief
description of the Bermuda economy is provided. Then the
potential benefits and costs are described in a qualitative
sense, with rough quantitative estimates of the resulting
economic impact, where possible.

Assumptions
“It is very important in conducting a benefit-cost analysis
that agencies spell out all key assumptions clearly and highlight
uncertainties” (Arrow et. al, 1996, p. 10).
Forecasts of the future are subject to errors due to unique
events such as natural disasters and complicated by non-linear
growth-and-decay patterns. Economic projections must be
based on assumptions regarding the stability of the external
environment and the current state of technology. Otherwise
one would engage in endless “what if?” games and end up in a
quagmire. An advantage of explicitly stating the assumptions for
this report is that one might adjust the figures if circumstances
change. The primary benefit is to forestall arguments for costs
or benefits that are purely speculative in nature.

marketplace with extractive operations near Papua New Guinea.
If the stock value is any indication, the company, which operates
at a loss, has fallen in value from over $5 per share in 2007
to about $2.50 per share in 2012. Assuming this technology
could be commercially viable, and that mineral deposits exist
within Bermuda’s EEZ, there is the potential that Bermuda will
have to forgo this potential revenue source with the Blue Halo
designation.
Extractive activities in the seabed of these waters would not
be compatible with the preservation concept of the Blue Halo,
so this possibility must be considered as an opportunity cost in
a qualitative sense. However, permission to conduct scientific
research conceivably could be conducted within the framework
of a management scheme for the Blue Halo.

1. REVENUES FROM EXTRACTIVE ACTIVITIES (mining,
leasing rights to pharmaceutical companies) are not
estimated in this study.
These issues have been raised, however, and should be
included in the discussion for their qualitative impact. The
technology of sea-bed mining is still quite primitive, but at
least one company (Nautilus Minerals) is proposing to test the

2. INFLATION AND LINEARITY.
Precise studies would take into account the effects of inflation
and the non-linearity of most spending flows. The estimates
in this study are quite speculative, so “fine tuning” them in this
regard would be misleading. Inflation has recently been in the
2-3 percent range and should not radically affect any estimates
made here.
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Method
LITERATURE REVIEW
A wide range of literature was reviewed, including
documents from existing marine reserves, publicly available
data from the Bermuda Department of Statistics, the
Bermuda Department of Tourism, the Bermuda Department
of Fisheries, and books and journal articles specific to
cost/benefit analysis and the recent patterns of economic
development in the Caribbean.
DESK REVIEW
The desk review was thorough, although quite expedited
and completed in one month. It should be noted that the
researcher has reviewed books in this discipline and has
conducted similar studies.
SECONDARY DATA ANALYSIS
There was no primary data collection for this project.
Secondary data analysis was conducted on Bermuda
government documents and recent economic reports.
MODEL BUILDING AND REFINEMENT
Simple models were constructed to examine the direct,
indirect, and induced effects of the potential spending.
EXISTING PLANS AND ECONOMIC ENVIRONMENT
There is no master plan for economic development in
Bermuda. Instead, the separate ministries prepare their own
plans (private communication, Anthony Manders, via Ron
Farier, March, 2012).
TERMINOLOGY
Recently, Dwyer et al. clarified the terminology and the
limitations of various economic methods. They were careful
to distinguish between economic contribution (measuring the
size and overall significance of tourism within an economy)
and economic impact (the change in economic contribution
resulting from “shocks” to the tourism system) (Dwyer, L., et
al., 2011, Kindle Locations 5685-5688).
Shocks might be outside the locus of control of the
destination (SARS, tsunamis, terrorism) or could be a product
of internal decisions, such as a new marketing program
to change the destination image. Thus, for example,
a marketing program designed to enhance Bermuda’s

image by linking the Blue Halo to enhanced environmental
stewardship would attempt to increase demand by targeting
environmentally conscious visitors.
Dwyer et al. were sceptical of the common use of the
terms “benefits” and “costs” in this regard because of
misuse:
“Despite the common usage of the labels ‘benefits’ and
‘costs’ attached to tourism expenditure and its effects, they
are very often misused. Prices seldom reflect full benefits
from consumption or full costs of production. Since changes
in national output resulting from inbound tourist expenditure
reflect unadjusted market prices, gross revenues are an
inaccurate measure of the real net benefits to a country from
this activity” (ibid., Kindle Locations 773-777)
However, their critique of benefit/cost analysis is partially
dependent on the state of the economy in question. Existing
models and approaches are particularly weak where an
economy is in full production and resource shortages are
likely to exist. This raises an important context for the
current study. The economy of Bermuda, in 2012, is in a
state of slack despite recent positive growth. There is a large
inventory of unused capacity, particularly for air travellers,
after substantial declines in this portion of the tourism market
in recent years.
This slack in the economy essentially allows for new
tourism demand without critical resource shortages that
would increase wages and prices disproportionately, and
thus distort the structure of existing models. A caveat that
follows from this is the lack of confidence in projections
beyond a year or two, when hypothetically a full recovery
could put Bermuda into a state of full employment and new
modelling exercises would be necessary.
To estimate this increased tourism demand, “multipliers”
are used to trace visitor spending through the relevant
sectors of the economy. As Dwyer et al. stated:
“As typically employed in tourism research and policy
analysis, economic impact analyses trace the flows of
spending associated with tourism activity in an economy
through business, households and government to identify
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the resulting changes in economic variables such as sales,
output, government tax revenues, household income, value
added and employment. The extent to which production,
income and employment in the destination are affected by
tourism expenditure depends importantly on the import
content of consumption goods and inputs to production and
the strengths of the business linkages between tourism and
other industry sectors. Almost every industry in the economy
is affected to some extent by the indirect and induced effects
of the initial tourist expenditure. These flow-on effects are
called multiplier effects. A multiplier is the number by which
a given change in spending is multiplied in order to find

the impact of that change on the economic variable under
review. The size of the multiplier effects will determine the
impact of a tourism shock (positive or negative) on important
economic variables such as GDP (GSP), value added, factor
incomes and employment“ (ibid., Kindle Locations 823-835).
Often these multipliers have to be crudely estimated from
gross economic valuations, but some nations have built
“Tourism Satellite Accounts” to measure these relationships.
Fortunately, Bermuda has several years’ experience with
a Tourism Satellite Account and has produced tourism
multipliers.

The Bermuda Economy

A

quick characterization of the Bermuda
Economy will provide context to the
discussion of the effects of the Blue Halo.
It is helpful to understand the role of the
affected sectors, such as tourism and
fishing, within the broader economic milieu.
The population of Bermuda is about 64,000, roughly
proportioned 80/20 percent Bermudian/non-Bermudian. The
labour force comprises almost 40,000 workers; currently
unemployment is relatively high, around 6 percent. The past
decade shows only marginal economic growth (a 1 percent
increase in jobs), but this hides major sectoral shifts in
employment. For example, from 2000 to 2010, employment
in public administration increased 52 percent; real estate and
renting services increased 42 percent; international business
activity jobs increased by 20 percent; and hotel employment
decreased by 33 percent. The changes in these selected
sectors help illustrate the major shift in the composition of

initiative begun in 2000 by the finance minister.
During this decade, median annual income in Bermuda
rose from $71,662 to $108,052. Considering that the global
economy was in recession in 2010, this is very reasonable
economic performance, but again, this is more about the
quality of jobs than the quantity. The toll of the recession is
evident in recent employment statistics – Bermuda lost over
2,000 jobs between 2008 and 2010, with filled jobs dropping
from 40,213 to 38,097. It is important to note the current
slack in the economy.
Consumer prices in recent years have shown modest
growth, averaging about 3 percent each year. Perhaps due
to the shift in the composition of the work force and the
stimulation of the financial-services sector, housing inflation
has been relatively high; the overall rate of inflation has been
generally a little higher than the U.S. or U.K. rates, but still
well under control.
Since tourism is not traditionally included in a country’s

the Bermuda Economy in this decade – a lessened reliance
on tourism, particularly air arrivals, and the purposeful
stimulation and growth of the financial services sector – an

economic accounts as a sector (it requires contributions from
several sectors, to varying degrees), many countries have
constructed a “Tourism Satellite Account” (TSA) to measure

11

J-P Rouja | LookBermuda

the contribution of tourism to the economy. Bermuda
constructed a TSA and is now producing estimates of the
contribution. To properly understand these figures, it is
helpful to distinguish among three economic impacts: direct,
indirect, and induced.
Direct impacts (spending or employment) are those
which come into contact with the tourist, such as the flight
attendants, customs agents, front-desk clerks, tour guides,
and taxi drivers. Indirect impacts support the industry,
providing supplies and materials to these firms, including
food, towels, soap, laundry services, entertainment, and
the like. Induced impacts relate to the expansion of the
economy due to tourism: for example, more police officers,
nurses, and accountants.
In 2010, the TSA reported that tourism’s direct impacts
amounted to 5.2 percent of Bermuda’s Gross Domestic
Product (the broad measure of total economic activity).
Including indirect and induced impacts, tourism accounts
for about 11 percent of the total economy and employs
5,594 people with a wage bill of $494 million. In addition,
tax revenues from tourism totalled $226 million; this was 23
percent of the 2010 budget.
One advantage of the TSA is that it relates the direct

expenditures to the indirect and induced impacts. Visitor
spending stimulates spending through the economy, thus
“multiplying” the initial injection. The TSA report for 2010
shows a multiplier of 2.2 for the ratio of total output to direct
output. This means that for every $1 of direct tourism
spending, $1.20 of indirect output is produced.
Another interesting recent report was an attempt to
measure the total value of Bermuda’s coral reefs. This
exercise has been conducted in many nations, particularly
small island economies where reefs play several important
roles. These studies require a broad range of estimation
techniques, some of which are quite experimental, and thus
they yield results that are very sensitive to the quality of the
data collection. They are not definitive studies, but rather
baseline measures that help to raise issues of awareness
regarding the important features of coral reefs.
The Bermuda version (Sarkas, et al., 2010) describes a
total economic value (TEV) expressed as an annual amount,
totalling $722 million dollars per year. The reef is not in the
Blue Halo, rather, it is in the donut hole encircling the inner
band of the EEZ. Still, the terms used and the relative values
may be informative.

12

The “Value” of the Blue Halo
Some economists would measure the total value of a natural resource in this framework:
The techniques for measuring
these values are varied and often
complicated, requiring primary
research. For example, one might
use the Contingent Valuation
method, asking citizens how
much they are “willing to pay” to
reserve an area or perhaps asking
them how much they are “willing
to accept” to destroy a natural
resource. This enquiry is beyond
the scope of the current study,
and thus the “value” of the Blue
Halo is not the crux of the issue
regarding economic impact. Still,
the terminology and classifications
provide a useful framework for
discussion.

“The economic value of Guam’s coral reefs” (Van Beukering et. al 2006)

evidence that deep-sea fisheries, for example, require time
to regenerate: “As a result of their slow growth and low
reproductive rates, deep-sea fish are the most vulnerable
of all fish to over-fishing” (Gordon et al., 1995). There is a
value associated with a fishing ban in the Blue Halo area.
Marine reserves, in other words, offer biological support to
fisheries by offering a refuge that increases the fish stock,
which might then migrate into areas that allow extractive
activities. Within the donut hole, or the inner area of the EEZ,
Argus and Challenger Banks are productive fisheries that
are, respectively, 55 and 20 kilometres from the population
centre. This terminology may be awkward to a layman;
economists describe a “reserve” as indirect use (though it
seems to imply non-use) because the reserve may improve
the fish stock. The fish then migrate out of the reserve (in
this case, into the donut hole), and produce market value
when caught.
The aspect of carbon storage and global life support is
relevant and has been studied by scientists at BIOS. The
value of the waters in the Blue Halo in terms of carbon

DIRECT USE:
Note that direct-use values include extractive activities.
Fisheries, ocean mining, and bio-prospecting would also
fall into this category. Both mining and pharmaceutical
“options” have some value. Non-extractive uses would also
be allowed under a management scheme that encouraged
scientific research and perhaps sustainable tourism, such as
whale-watching. It is important to note that the educational
use of the Blue Halo does not require visitation, and instead
could be constructed at the Bermuda Aquarium, Museum,
and Zoo (BAMS), BIOS, or the Bermuda Underwater
Exploration Institute (BUEI). At BUEI, one can even take
a simulated “dive” into the depths of the ocean, and learn
about shipwrecks without ever actually visiting one under
water.
INDIRECT USE:
Indirect uses are more difficult to measure, but there is
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storage could certainly be significant, but the valuation of this
asset is beyond the scope of this report. The Sargasso Sea
is home to many important, if not critical, microbes, including
the smallest photosynthetic organism, Prochlorococcus.
The first Prochlorococcus strain was isolated in May 1988,
from the bottom of the euphotic zone in the Sargasso Sea
(http://www.ncbi.nlm.nih.gov/pmc/articles/PMC98958/,
retrieved 6/22/2012). It is considered the most abundant
photosynthetic organism on Earth (http://mmbr.asm.org/
content/63/1/106.full, retrieved 8/28/2012) and has been
estimated to provide the oxygen for one in every five breaths
we take. One could imagine some sort of valuation through
contributions to the Blue Halo as a carbon offset for some
other activity, so this could be a way for Bermuda to raise
revenue.

contrast, there are no traditional uses of the waters in the
area, as there is no habitation and the area is quite remote.
The “amenity” value of Bermuda’s coral reef was valued
by using a hedonic pricing model to measure the value of
having a home with access to the reef and the view, but this
is not relevant to the Blue Halo. In the Bermuda reef study,
the amenity value amounted to only 1 percent of the Total
Economic Value.
The major result of the reef study was the contribution of
tourism to the Total Economic Value, measured at 56 percent.
In contrast, fisheries (both commercial and recreational)
totalled less than 1 percent, with an estimated annual value of
$4.9 million dollars. The annual contribution of tourism was
estimated at $405.9 million.
In comparison, it is interesting to note that the TSA measure
of tourism’s recent annual contribution ranges from $297
million (direct) to $658 million (including indirect), while the
reef study valued it at $406 million annually. The TSA figures,
including the tourism value-added multiplier, will be used in
this study.

NON-USE:
The non-use values are often the most difficult to measure.
There are clearly many endangered and charismatic species
in the Blue Halo, as well as threatened reef habitats. In
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Benefits to Bermuda of the Blue Halo

T

he benefits to Bermuda’s creating the Blue
Halo designation would include, but not be
limited to: 1) the net impact of the media
attention and consequent increases in visitor
arrivals; 2) direct and indirect spending at
dedicated exhibits; 3) visits by research scientists and
students; 4) potential payments for carbon offsets; and 5)
biological support for the fisheries, turtles, birds, and other
species. At this time, these benefits may only be roughly
estimated, at best.

This represented a 4 percent increase in tourist activity; in
addition, planning the event for the off-season helped to
maximize the economic impact (Brown, 2009, p. 29).
Some of the economic benefits of the Blue Halo, in
the short run, would follow from media exposure and the
increased visitation that would follow. Estimates of increased
visitation are useful to establish a base for further study,
but they are admittedly speculative. Media exposure does
not have economic impact unless it is acted upon, and any
benefit requires touristic infrastructure in the variety of forms
that can promote and accommodate visitors.
For example, a common promotion for small-island
destinations is the “FAM Tour” (familiarization tour), often
bringing foreign journalists to observe and report on a
sporting event or cultural attraction. Here is an example from
the online newspaper of the island of Saipan:
“The participating newspaper, Yukan Fuji, is a famous
daily evening newspaper distributed to subscribers and
sold at newsstands with a distribution of 1.9 million
readers. The paper will feature a cultural-excursion article
on Saipan in early February at an estimated ad value
of $27,000” (http://www.saipantribune.com/newsstory.
aspx?cat=1&newsID=116136, retrieved 4/16/2012).
These figures are estimated by costing out the ad space
that would be equivalent to the size of the article written.
This clearly is a benefit to the host country, but one cannot
directly measure the economic value without knowing
how many tourists were influenced by the ad to actually
visit the destination. In a very comprehensive study of this
“conversion” process, Pratt et al. note the importance of
marketing material sent to prospective tourists and point out
that the “yield” from this marketing hinges upon the length of
stay, expenditure per person, and the party size.
To put this into perspective, a Blue Halo marketing
campaign might target families, or as Pratt et al. recommend,
even extended families, including grandparents, in order
to increase the party size. They also note that marketing
spending is critical, as the larger the reach of the ads,
the greater the payoff. This is counterintuitive, as one

1. MEDIA ATTENTION AND THE CONSEQUENT
INCREASE IN VISITOR ARRIVALS
Economists generally recognize that it is not possible to
closely measure the impact of media exposure, though it is
possible to learn quite a bit in the effort. It is actually easier
to measure the negative effects of media (the Bali Bombing,
SARS, and so forth). The advertising measures of the CPM
(cost per “mille” or thousand) and CPP (cost per point) may
be used to measure the exposure to thousands of viewers (or
listeners) or to measure the cost of reaching one percentage
point of the target audience. “Conversion studies” are then
conducted to measure the response of the audience to the
message (e.g., did they come to Bermuda after seeing the
ad?).
One good example of this sort of study was conducted by
Angelou Economics, which measured the economic impact
of a major film and music festival in Austin, Texas. With the
luxury of actually measuring the participation at the events,
the firm found direct expenditures of about $12 million
dollars and a total impact on the economy of about $18
million dollars.
Such events are perhaps more amenable to this sort of
estimation, as business plans typically provide estimates
of the delegates, or attendees. For example, Cape Breton
Island, in Canada, attracts about 500,000 tourists each year,
roughly similar to Bermuda. When the plan for a “Celtic
Colours International Festival” was entertained, attendance
of 15,000 to 20,000 people (50 percent local) was projected.
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Table 1: Increased Value Added due to Blue Halo Publicity
% Increase
(Base) 0
1
2
5

Visitors
Per Year
655,236
661,788
668,341
687,998

Additional
Visitors

Average
Spend ($)*

Gross Value
Added ($)

Tax Revenues
($)

6,552
13,105
32,762

671
671
671

9,760,527
19,521,053
48,802,633

3,352,400
6,704,799
16,761,998

* from the 2010 Tourism Satellite Account

would think a tightly targeted ad campaign would be more
cost-effective, but their conclusion rests on economies of
scale in advertising, and that “the more generic marketing
campaigns tend to be more successful than niche-marketing
campaigns” (Pratt et al., 2009). In summary, one would
conclude that a large campaign extolling the virtues of the
Blue Halo to a wide audience might be the best promotional
stance. The goal of a marketing campaign would be to
increase tourism arrivals, both cruise and air, but particularly
air arrivals, which have more impact due to the slack in the
hotel industry and a higher per-person expenditure.
While this is obviously speculative, it is common for
a new attraction to prompt a sharp growth stage that is
then followed by “settling down” to a stable steady state
of increased visitation. A reasonable estimate might be a
1 percent increase in visitor arrivals in the first two years,
spiking to 2-5 percent in the third year through a snowball
effect of word of mouth, and a reversion to a steady state
increase of 1 percent over current arrivals. Since the current
visitor arrivals are about 655,000 per year, a model of this
might look like the following (5 percent figures provided for
reference, though this is not a likely outcome).
An increase of 1-2 percent would add 6,000 -13,000
visitors. This would contribute $10-20 million to GDP
and provide tax revenues of $3-7 million. Table 1
shows additional figures for peak increases of 5 percent

(representing aggressive and successful marketing efforts) for
comparison.
The increased visitation would be linked to marketing
efforts, and repeat visitation would be linked to the quality
of the experience on Bermuda. These are, of course, not
possible to predict, though current exit surveys of air and
cruise visitors to Bermuda contain some evidence. It is
also possible to look at some representative figures from
other areas. For example, the Papahānaumokuākea Marine
National Monument’s visitor centre attracted 58,630 walk-in
visitors in 2007. That same year, the Florida Keys National
Marine Sanctuary’s Dr. Nancy Foster Environmental Centre
serviced 25,995 visitors. Funding for the PMNM was just
over $7 million, while the Florida Keys funding was about
$5.5 million. As can be seen in Table 1, if approximately
13,000 visitors could be added to the tourism mix for
Bermuda, this has a relatively large payoff in gross value
added to the economy, as well as in enhanced tax revenues.
This would require a 2 percent increase in visitation and
would seem to support annual funding for a potential visitors
centre at least in the neighbourhood of $2-3 million. But that
is just one model; another option would be to decentralize
the experience through exhibitions in a variety of locations.
2. FUNDING FOR A VISITORS CENTRE OR BLUE
HALO EXHIBITIONS.
Unlike the U.S. monuments and sanctuaries, the
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designation of the Blue Halo would not automatically provide
funding for a visitors centre. The global recession has
caused great scrutiny and examination of national budgets,
and Bermuda already faces serious choices. Yet the prior
section makes a case for a visitors centre as an investment.
The Government of Bermuda, as it prioritizes investments
in human and physical capital, would need to determine
the appropriate level of activity and the appropriate venue.
One could imagine a visitors centre on the scale of those in
Hawaii, with proportionate visitation, or it might be possible
to decentralize exhibitions throughout Bermuda, perhaps at
the Aquarium, BIOS, BUEI or other venues.

Table 2: Blue Halo Research
and High-end Tourism*
Additional Spending ..................................... $2,800,000
Value Added Multiplier..............................................2.22
Total Value Added.......................................... $6,203,367
Tax Revenue.................................................. $2,130,640
Number of Direct Jobs................................................ 34
Employment Multiplier..............................................1.56
Total Jobs ....................................................................53
* Multipliers from the Bermuda TSA Account 2010

3. VISITS BY RESEARCH SCIENTISTS, STUDENTS,
AND HIGH-END TOURISTS.
This is also difficult to estimate. Yet BIOS already has
a thriving research program with (USA) National Science
Foundation funding and collaborative efforts with many
universities. BIOS receives only limited funding from the
Government of Bermuda, about 5 percent of the budget.
Over 60 percent of the annual funding comes from U.S.
universities and corporate grants and contracts, and about
69 percent of all spending is for scientific research. Still,
it is conceivable that the annual budget, currently in the
$12-13 million range, could be augmented 10-30 percent
with the renewed emphasis on the Blue Halo (personal
communication, multiple sources, BIOS, April 2012). For the
purposes of this report, the midpoint of that estimate will be
used, and the estimated benefit from scientific research will
be expenditures of $2.6 million per year. The connections
to the scientific community, particularly the major federal
funding agencies in the U.S., could be exploited with greater
potential if the Bermudian government were to take a stance
and promote the Blue Halo as a highly protected scientific
reference site. The Halo and the surrounding Sargasso
Sea provide a unique laboratory, easily accessible, and
with a world-class research facility in Bermuda, an unusual
combination that is probably now under-exploited. Future
projects will bring external scholars and visiting students, all

of whom contribute to the local economy. These grants also
support the continuing education programs for Bermudians
(BIOS currently spends 17 percent of the annual budget on
education).
There is also a market for “high-end” tourism, where
wealthy pseudo-scientists pay to accompany scholars
in submersibles or perhaps on the BIOS research vessel.
There is no track record of this activity thus far in Bermuda,
but it does exist in other places, with these ocean tourists
paying as much as $8,000 to accompany a scientist. A
conservative estimate of $200,000 in expenditures in this
area is added to the BIOS funding to arrive at a total of $2.8
million per year.
4. POTENTIAL PAYMENTS FOR CARBON OFFSETS.
One of the values of the Blue Halo is its ability to absorb
carbon dioxide. There is scientific evidence of this, but
no effort has been made to develop a carbon offset or to
otherwise try to capitalize on this asset. Interestingly, there
is a movement to follow the “green carbon offset” programs
that provide funding to protect the rainforests, with a “blue
carbon offset” program that would have almost the same
potential for the oceans. See, for example, Nellemann et. al,
(2009).

17

Table 3: Summary of Benefits
Category
Direct Spending ($)
Gross Value Added ($)
Increased Visitor Arrivals
8,793,455
19,521,053		
Research and High-End Tourism
2,800,000
6,203,367		
Visitors Center Spending and Revenue			
Not estimated
Carbon Offset Payments			
Not estimated
Biological Support			
Not estimated

This is one area that seems to have potential, but the
payment mechanisms are still being worked out, and it is
too early to know the potential revenue stream. Nonetheless,
there is growing interest:
Achim Steiner, UN Under-Secretary General and UNEP
Executive Director, said: “We already know that marine
ecosystems are multi-trillion dollar assets linked to sectors
such as tourism, coastal defense, fisheries and water
purification services—now it is emerging that they are natural
allies against climate change” (http://iwlearn.net/news/
iwlearn-news/seagrasses-to-salt-marshes-among-the-mostcost-effective-carbon-capture-and-storage-systems-on-theplanet, retrieved 4/23/2012).
It is not possible to estimate the value of this aspect of the
Blue Halo at this time. Still, it is a positive feature of the Blue
Halo that could be included in marketing and promotional

Tax Revenues ($)
6,704,799
2,130,640

Total Jobs
165
53

materials in the same sense that ‘green’ products are
promoted and recognized as contributing to a sustainable
future.
5. BIOLOGICAL SUPPORT FOR FISHERIES, TURTLES,
BIRDS, AND OTHER SPECIES.
This is self-evident but very difficult to quantify. As
some fish are over-fished, their target food could actually
multiply. Where fish are depleted, those who looked for
these for food often turn to different species, so links of
predation and causation are not clearly delineated. There
is clear value in establishing a situation as envisaged by the
Blue Halo that will contribute to keeping Bermuda’s inner
marine area (the donut hole) as healthy as possible for local
fishermen. What value this represents in financial terms is
difficult to quantify.
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Costs to Bermuda of the Blue Halo

T

he objective of this study was to estimate the
costs and benefits of the Blue Halo. The costs,
in this sense, are primarily the “opportunity”
cost of the resource if it were used for
commercial purposes. Fishing, minerals, and
pharmaceuticals have the greatest potential. Other costs to
consider would include the management and monitoring of
the area and any promotional costs related to the marketing
image of the nation. However, it is also important to
remember that if the Blue Halo is not created, but commercial
activities are allowed in those waters, the government would

2. MINERAL EXPLORATION
Some might argue that there are minerals, such as
phosphate, that could be extracted from the Blue Halo
and sold. There currently is no such commercial activity
in the Blue Halo, so the concern is about the foregone
opportunity to do this in the future. Globally, there is interest
in this business, but only one large firm has been actively
seeking to contract with governments for the mineral rights
in partnership agreements – Nautilus Minerals. The jury is
still out on the profitability of this enterprise, and the value of
Nautilus’ stock has fallen 50 percent in the past few years,

still need to undertake monitoring and enforcement of
Bermuda’s EEZ; effectively enforcement in the region would
be virtually cost neutral.

indicating that the technology may be premature in this
business. Just recently, Nautilus had to delay a copper and
gold project in Papua New Guinea due to funding disputes.
As noted in the Wall Street Journal, “previous attempts at
deep-sea mining haven’t yet proven technologically possible
or economically viable, despite more than a century of
experience,” and “Commercial efforts to raise manganese
from the ocean floor in the 1970s collapsed amid technical
difficulties” (Wall Street Journal, 6/6/2012, p. 20).
In more traditional mining (e.g., copper and gold) firms
scientifically sample a proposed region and determine
the risk of leasing and mining the property based on the
sampling results. No such efforts have been reported
for Bermuda, so the commercial value of the minerals in
the Blue Halo is simply speculation. Indeed, even expert
analysts are unable to value some of these possibilities.
Again, from the Wall Street Journal, “Costs are still far from
clear, and the limits of today’s advances in technology are
still largely untested.” Added to these uncertainties, the
environmental impacts from seabed mining are largely
unknown and may be significant – a fact that would have
deleterious implications for an environmental brand for
Bermuda, should mining be undertaken.
Viewed in this context, mining becomes an amenity value
with an uncertain future value. It is not possible to place a
value on this in the short term. Yet it could be done through
primary research with the populace, though the techniques
for this sort of valuation are not very refined and the results

1. FISHING
Currently there are limited opportunities for commercial
endeavours in the proposed halo reserve. Fishing represents
the most likely activity, and one Bermudian vessel currently
conducts some longline fishing in the designated area.
Foreign vessels were, at one time, registered to fish in the
125-mile outer band of the EEZ, but this legal licensing of
foreign vessels ceased in 1994 (Marine Resources Section,
p. 5). Illegal fishing, and the likelihood of unsustainable
practices from these vessels, would be less likely if a reserve
was designated and the area policed more thoroughly.
Fishing is not a major industry in Bermuda, amounting to
revenues of about $9 million per year. The immediate impact
of the Blue Halo would affect one existing business and the
potential for the local longline industry, but current barriers
point towards a very low valuation of this potential. It would
not be appropriate to include the costs of one business, thus
the report will show this category as “not estimated;” but this
is with the understanding that the existing fisher could be
grandfathered into the legislation or otherwise compensated.
One measure of the commitment of the local people to the
Papahānaumokuākea Marine National Monument was the
agreement by several local families to discontinue traditional
fishing in the Monument.
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would be subject to many biases.

sanctuaries, and they would affect the costs incurred. For
example, no-take reserves often have fishing fleets that need
to travel through the waters, so monitoring devices and transit
permits may be arranged that require a minimum vessel speed
(too fast to fish). These types of activities might be carried out
by sharing staff across agencies or by part-time employees.
Again, it is important to note that monitoring and enforcement
is necessary in these waters whether there is a marine reserve
or not, and particularly if the area is opened to commercial
activity. The government is looking at using satellites and
drones, in addition to seeking help from other nations with
interests in the area.
Some of the costs of this surveillance could, perhaps, be
offset with fines and penalties for infractions. Resources
of the judiciary might also be a cost, though, regardless of
the outcomes of the individual cases. Enforcement against
violators who break the law in the Blue Halo would result
in increased costs of legal proceedings and court time.
These are difficult to measure at this stage, and instead the
recommendation is to ensure that appropriate fines could be
levied to recover these costs and deter future violations.
Some guidance for annual management costs might be
found from a study of the Coral Sea Conservation Zone
(Ban et al., 2009). Noting that costs are less for no-take
reserves versus areas that allow multiple use, and that
different methods may be used to calculate costs (bottom
up, top down), the analysts estimate $AUS 2.7 million as
yearly management costs (ibid., p 36). It is worth noting, in
comparison, that these enforcement costs included 12 parttime positions to visit islands to monitor ecosystems, and
there were other shared costs that would not be relevant to the
Blue Halo. Also, the Coral Sea reserve is significantly larger
than the proposed Blue Halo,
One might find that many duties of managing the Blue Halo
would be subsumed into the current job descriptions of staff in
several departments, including the judiciary, tourism, statistics,
fisheries, and other agencies. A simple estimate of this cost
might be to include 50 percent of the median gross annual
income for several positions. For example:

3. PHARMACEUTICALS
Similarly, exploration for potential pharmaceuticals in
Bermuda’s waters could provide commercial opportunities
in the future. Again, no known studies have been reported
on the commercial viability of extracting products with
pharmaceutical properties in the Blue Halo, and to date, the
interest by pharmaceutical companies has been primarily with
coral-reef species that would largely fall within the doughnut
hole. Activity in the deeper waters of the Blue Halo would
be much less likely. Thus there may be limited opportunity
costs if a management plan could be developed to allow the
harvesting of (particularly critical) resources that have value
in this industry. Whether such pharmaceuticals exist in the
area, however, is unknown and must be considered highly
speculative.
4. MONITORING, ENFORCEMENT, AND
MANAGEMENT
There are significant costs in properly monitoring, enforcing,
and managing a marine reserve. Some of the characteristics
that make this quite expensive in other locations are not
relevant here. In the PMNM and the Coral Sea Conservation
Zone, for example, it is necessary to monitor the island
ecosystems and track and control multiple uses of the
waters. The Blue Halo has no islands, so the monitoring and
enforcement activities would be the key expense, after the
development of a management plan.
In a broad sense, monitoring and enforcement serve
multiple objectives, and the Blue Halo monitoring would be
a shared cost. Another way to perceive this is as a “sunk”
cost; i.e., because it is necessary to patrol the waters for
illegal fishing of foreign vessels or drug interdiction, the
additional cost of policing the reserve becomes zero. One
could imagine patrol boats doing this, but other techniques,
such as satellite surveillance, ocean beacons and buoys, and
transmitters placed on registered vessels, might be more
cost-effective. Best practices could be adapted from other
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In this manner, one
Table 4: Annual Management Costs
might find that seven
half-time positions are
Position
Number
% (half)
Salary
Subtotal
charged with monitoring
Senior Officials/Managers
4
0.5
$92,314
$184,628
Blue Halo-specific issues
Public
Administration
4
0.5
$62,759
$125,518
annually, with a total
Technicians
6
0.5
$74,665
$223,995
cost of $236,130. The
Clerks
6
0.5
$52,549
$157,647
Blue Halo team might
20
(half-time positions)
$691,788
be interdepartmental in
composition and would
certainly require support
and related costs, calculated at 25 percent of salaries, or
These costs are framed as accruing to the Government
$59,033. The initial management plan would be a start-up
of Bermuda, but in reality, there are many NGOs and cruisecost. Such costs can often be quite complex and expensive,
line programs that regularly contribute to conservations
but in the no-take scenario, the plan would not be very
efforts, for instance the Disney Wildlife Conservation Fund,
sophisticated and could be modified by the team on a regular
the International Council of Cruise Lines, the Cruise Industry
basis. A rough estimate for the initial management plan for the
Charitable Foundation, and Royal Caribbean’s Ocean Fund.
Blue Halo would be $300,000.
Some programs are conducted as partnerships, including
There are some caveats with these estimates. One of the
Reef Check and Carnival Cruises; Reef Ball Foundation,
pioneering reports on the costing of global management of
Holland America, and Royal Caribbean. Other NGOs
marine protected areas (MPAs) noted that synergies and best
funding similar projects include UNESCO, the InterAmerican
practices have yet to be realized, but even at existing costs,
Development Bank (IDB), the Global Environment Facility,
the global cost to set aside as much as 20 percent coverage
the EU, UNEP, NOAA, the Darwin Foundation, the Ocean
of the world’s oceans would be less than the subsidies paid
Conservancy, and USAID’s ENCORE (Environmental and
to industrial fisheries (Balmford, 2004). At that time, these
Coastal Resources) Project.
subsidies were estimated at $ 15-30 billion per year. Ironically,
while subsidies do protect workers in the fishing industry,
more jobs would be
created in MPA protection
if the funds were used in
Table 5: Summary of Costs
this manner instead. An
additional irony is that
Category
Salaries
Fringe
Total
the perceived benefits of
Enforcement
and
Management
(annual)
$236,130
$59,033
$295,163
MPAs, such as increased
Management Plan (one-off)			
$300,000
biomass, could lead to an
Fishing
Minimal
increase in illegal fishing
Mineral Exploration
Speculative, not estimated
activity, and thus a need for
Pharmaceuticals
Speculative, not estimated
heavier monitoring (Ban et
al., 2009).
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Marketing the Blue Halo

T

he key to Bermuda’s ability to capitalize on
the Blue Halo designation appears to be the
“conversion” of potential visitors to visitors,
i.e., the success of marketing efforts. Some
evidence to inform this process might be found
in existing exit surveys of air and cruise visitors, coupled with
a new marketing study specific to the Blue Halo.
First, to understand Bermuda tourism, one must separate
air and cruise visitors and understand recent trends in these
two series. Otherwise it would be easy to observe the total
arrival series and see a fairly stable tourism sector. Instead,
the relatively steady total-arrivals numbers are a combination
of an expanding cruise industry and a sharp drop in air
arrivals. The implications of this are a lower average spend
and a decline in the hotel industry. The response in Bermuda
has been to remove properties from the inventory through
conversion and renovation, resulting in a drop in bed count
from about 6,500 beds in 2002 to about 5,300 beds in 2011.
A positive aspect of this situation is that tourism expansion
through increased air arrivals would not be inflationary, as
quite a few additional visitors could be accommodated
with existing inventory. This is similarly true for the current
airlines that service Bermuda, as load factors are rarely over
60 percent, excepting the peak months of July and August.
Understanding this sectoral decrease helps to explain why,
in the earlier section on the Bermuda Economy, it was noted
that hotel employment had decreased by 33 percent from
2000 to 2010.
Analysing some of the characteristics of the air traveller
helps to explain the recent trend and also sheds light on
the potential to revive this segment through marketing of
the Blue Halo. They are predominantly Americans (typically
above 70 percent), and the primary purpose of the visit is
a vacation (typically above 60 percent). The majority of air
travellers are mature (over 40 years old), and the gender split
is about even. The prolonged recession in the USA helps
to explain why air travel has been on the decline, though
of course there could be other issues such as stronger
competing destinations and other travel trends.

But from a marketing perspective, the exit surveys show a
very positive result - a high repeat visitor rate. It is expensive
to continuously reach into new markets and lure travellers
who become dissatisfied and will not return. In contrast,
two-thirds of current air travellers are repeat visitors. This
is important because, if new promotions attract more
first-time travellers, their likelihood of returning is quite
high, thus yielding repeated payoffs on these marketing
expenses. Repeat visitors to Bermuda report longer stays,
are older, have higher incomes, and are slightly more likely
to appreciate Bermuda relative to other destinations in the
Caribbean.
Regarding this latter characteristic, the Bermuda exit
surveys specifically ask air travellers if they have visited
“other warm islands like Bermuda in the Caribbean area.”
Many (78 percent) have done so and fully 82 percent of the
sample reported that Bermuda is “much better” (60 percent)
or “a little better” (22 percent) as a place to visit. To sum up
the current visitor cohort, air travellers are primarily mature
U.S. citizens who have extensive travel experience in the
Caribbean and prefer Bermuda as a quality destination with a
very hospitable host community. This mix might be expected
to broaden if Bermuda was marketed as an environmental
model, as this would strike a chord with a younger cohort.
As one would expect, many of the cruise visitors have also
travelled in the Caribbean. Asked the same question, 82
percent had visited other Caribbean islands and 63 percent
felt that Bermuda is “much better” or “a little better.” The
cruise cohort is dominated by Americans (96 percent), and
just over half (51 percent) were repeat visitors. Of those,
81 percent were repeating a cruise, while the remainder
had visited by air before. Perhaps more important for this
growing segment, when asked if they would return, 91
percent reported that they would either “definitely visit again”
(61 percent) or “probably visit again” (30 percent). Overall
satisfaction ratings were very high with 95 percent of the
respondents “completely satisfied” (72 percent) or “mostly
satisfied” (23 percent).
To sum up the two surveys, Bermuda currently depends
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on the dominant U.S. market, with important smaller
segments from Canada and the U.K. The profile of the
visitor is relatively mature, with above- average income and
very likely to have visited Bermuda before. Satisfaction is
generally quite high, and the key factors are the hospitality of
the people, the climate, and the scenic beauty. They are not
naive travellers; they have experience in the Caribbean and
are cognizant of competing destinations.
The current slogan “Feel the Love” keys on the local
hospitality and thus is in concert with these results, but the
next generation of tourists might also respond to marketing
that is aimed at the sustainability, the pristine environment,
and the preservation aspect of the Blue Halo. A relevant
question is whether ads aimed in these directions would
strike a chord with potential visitors to Bermuda. With this
in mind, a study was commissioned to survey samples from
the U.S., Canada and the U.K. to measure sensitivity to
environmental issues.
Three surveys were conducted using Lightspeed
Research’s online consumer panels between May 2 and
7, 2012. Samples of 1,000 people were interviewed in the
target markets of the Northeast U.S., Ontario, Canada,
and the U.K. A complete report (Colmar Brunton, 2012)
discusses the results in detail, but a subset of the responses
is relevant to the current study.
Respondents were asked to consider their plans for the
next three years and were given the destination of Bermuda
and competing destinations of the Bahamas and the
Cayman Islands. In each of the three markets, the Bahamas
was the more popular choice. Bermuda was the 2nd choice
only for the U.S. sample (summing those who cited “very
likely” or “likely” to travel in the next three years).
Next, a series of statements was presented; two could
be characterized as pro-environmental, “Bermuda has
created the largest ocean sanctuary...,” and a scenario where
Bermuda legally protected its endangered species. Two
statements were also given that were opposed to these;
one mentioned fishing practices that would result in bycatch
(turtles and seabirds) and one proposed mining the ocean

floor.
After assuring that they understood each of these
statements, respondents were again asked to state the
likelihood that they would visit Bermuda. There was a
significant and positive response to the environmental
questions and a significant negative response to the
statements about fishing and mining. The survey continued
with a targeted question specifically asking the potential
visitors whether a large ocean sanctuary in Bermuda would
make them more likely, a little more likely, or less likely to visit
Bermuda, or have no effect on their decision.
The results of these questions may be extrapolated to the
base population in each of the regions to determine a) those
who express an interest in travel in the next three years; b)
those who are more likely to visit Bermuda if the Blue Halo
exists; and c) those who are likely to visit similar destinations
and might change their priorities if the Blue Halo exists.
Projecting the survey results to the general population in this
manner would produce positive associations with the Blue
Halo in these numbers of people:
NORTHEAST U.S.: 3,459,000
ONTARIO, CANADA: 2,476,000
U.K.: 12,605,000
Using a different approach, respondents who already
planned a Caribbean trip were asked if the knowledge that
Bermuda had established the Blue Halo would shift their
travel priority to Bermuda. The study projected this demand:
NORTHEAST U.S.: 394,000
ONTARIO, CANADA: 171,000
U.K.: 233,000
These figures represent travelers who are already
motivated and would be changing their behavior in
response to an environmental statement such as the Blue
Halo designation. While more conservative, it is a better
representation of the marginal benefit provided by this
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action. But with an important caveat – of course it is not
practical to assume that these folks would immediately
travel to Bermuda. Instead, the marketing firm posited the
probability that perhaps 10 percent would become aware
of the Blue Halo and plan a visit to Bermuda. Taking this
idea further, it is likely that an initial wave of 10 percent might
come during the first three years, and subsequent waves
would be indicated by the high incidence of repeat travel to
Bermuda. A simplistic projection of these new visitors would
be to take the 10 percent figure, divide it over three years,
and then consider a steady-state situation in which half of
those visitors would return on a three-year cycle. The results
would appear as in Table 6.

Table 6: Visitor Projections
Market
Year 1 Year 2
Northeast U.S. 13,002 13,002
Ontario
5,643
5,643
United Kingdom 7,689 7,689
Total
26,334 26,334

Year 3 Year 4 Year 5
13,002
6,501 6,501
5,643
2,822 2,822
7,689 3,845 3,845
26,334 13,167 13,167

increase in visitor arrivals was posited (13,105 visitors).
This separate marketing analysis, while also speculative,
seems to provide support for this increased visitation from
three important markets, specifically due to the Blue Halo
designation.

Note that, in the earlier section describing potential
benefits to Bermuda, a speculative figure of a 2 percent
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Discussion and Recommendations

E

stimating the benefits and costs of a proposal
is quite complex, particularly when decisions
are made in advance of a management
agreement. This is also the case with new
government regulations, so the comments
provided in the Preface are particularly worth emphasizing.
Even with primary research, the techniques to measure
non-use values are subject to several forms of bias and may
produce questionable results. However, future surveys of local
citizens could explore these issues by including Contingent
Valuation measures into omnibus surveys.
As outlined in the earlier assumptions, it is possible
only to speculate about the existence of minerals,
pharmaceuticals, and other resources that would attract
commercial activities. Without compelling evidence that
there is value in these opportunity costs, economists
typically discount them heavily. Some have argued that
this approach is short-sighted and that an insurance
perspective is more realistic – that it might be possible
to set up a structure to establish probabilities of such
discoveries. These techniques are being discussed
in academic circles, but there is no clear model in
development at this time. In short, it is appropriate to
disregard these costs in this study, given the current
situation, namely, even the existence of minerals or
pharmaceuticals is highly speculative; their extraction, if
they existed, might not be economically viable.
The government may have to choose between the fishing
use and the preservation use of the EEZ, or components
thereof. For example, officials in Bacuit Bay, in the island
of Palawan, Philippines, had to decide whether to ban
logging, an industry predicted to generate revenues of
almost $10 million over ten years. Sedimentation from the
logging, however, was estimated to cost lost revenues of
$8 million from fisheries and $19 million from tourism over
the same time frame. The government decided to ban
logging and designated the bay as a marine reserve. Years
later, the tourism projections were exceeded, and now the

management problem is to control the growth of tourism
in a sustainable manner. The current conflict includes
over-fishing due to the tourism and population growth
(Setthasakko, 2007).
For the current study, the benefits are speculative
and subject to the motivation of the tourism sector, with
government support, to promote the Blue Halo concept.
Even marginal success in this area (e.g., a 1 percent
increase in tourism arrivals) would generate substantial
benefits, particularly in this time of economic slack.
In a recent, peer-reviewed article in the journal Nature,
MPA management costs and effectiveness were brought
into question. The science of understanding the effects
of reserves is ongoing, and results are not always as
expected. The article notes that there is considerable
controversy, but closes with a quote from Hugh
Possingham, head of the Spatial Ecology Lab at the
University of Queensland in Brisbane, Australia, who argues
that “the benefits in most cases are clear enough. ‘If you
wait till you have perfect data,’ he says, ‘then you'll be
waiting forever’.” (Nature, 2011).
While that study addressed benefits to the environment,
the current study argues similarly that the economic benefits
of the Blue Halo are “clear enough.” Current visitor exit
surveys and a special marketing study both indicate that
potential tourists to Bermuda are concerned about the
environment, and would respond favourably to government
promotions that strengthen Bermuda’s global reputation in
this regard. The benefits could result in annual spending
for Bermuda that exceeds $10 million, with additional
economic expansion due to indirect spending, and generate
tax revenues in excess of $8 million, in the process creating
as many as 200 jobs. The additional costs attributed to
the Blue Halo would be comparably small, most likely less
than $1 million. These costs, which would also provide
minimal job creation, are low due to the absence of human
activity in the proposed area, and the need to police the area
regardless of a special designation, to enforce existing laws.
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