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Overview

- Adaptation to sargassum influxes
requires resources

« Understanding the economic
conseqguences of influxes can assist
policy makers in planning and
budgeting

« An important gap in current
understanding is a quantification of the
Impacts of sargassum on the tourism
sector




Overview

We investigate:

1. The relationship between tourists’
willingness to return to Barbados and
encounters with sargassum, and

2. Tourist responses to (hypothetical)
scenarios involving future increases in
sargassum



Estimating the economic
Impacts of sargassumis
complicated

(==

We must account for:

1. suppliers’ ability to substitute to other
forms of employment and income

2. buyers’ ability to substitute toward other
goods and services that provide economic
value




Estimating the economic
Impacts of sargassumis
complicated

(==

Constraints:

1. Lack of baseline data on market and non-
market economic activity at relevant
temporal and spatially explicit scales,
against which to measure losses

2. Limited systematic shoreline monitoring
to measure and predict the timing, scope
and magnitude of sargassum inundation
events




Estimating the economic
Impacts of sargassumis
complicated
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We need estimates of:

1. lost’ market transactions
2. the impacts of sargassum on ecosystems

3. the related losses of ecosystem goods
and services

4. economic value to those “non-market”
losses




Setting + Data

Beach recreationist intercept survey in ? N
Barbados.
» Tourism is the leading economic sector, and ~
has been the major foreign exchange earner |

since the 1970s; annually accounts for >15% , b .
of GDP ) BARBADOS 1

Survey (n=175) administered in April and \ /
May of 2022 by trained enumerators at two /
beach locations on the south coast of

=< Richard Haynes /

Barbados: Oistins/Miami Beach and the Sl

“— //

-

Richard Haynes Boardwalk #\O

« High tourist activity
« Affected by sargassum




Data

Beach recreationist intercept survey included questions regarding:
» Respondents’ trip to the beach
» Respondent’s trip to Barbados

* Intention to revisit Barbados again in the future: “definitely yes” (1), “probably
yes” (2), “unsure” (3), “probably not” (4), “definitely not” (5)

» Encounters with sargassum seaweed on beaches during their visit: “Yes, a lot of

sargassum was on the beaches”, “Yes, but only a little”, “No” and “l don’t know”

» A contingent behavior scenario: how would the decision to return to Barbados
be affected if sargassum arriving on beaches and seawater were to increase
by four different percentages (10%, 30%, 50% and 90%)

» Demographic information such as respondent age, gender, income, education
and marital status



| will
definitely
return (1)

| will
probably
return (2)

| am unsure
if 1 will
return (3)

| will
probably not
return (4)

| will
definitely not
return (5)

If seaweed on
beaches and
seawater increases
by 10%

If seaweed on
beaches and
seawater increases
by 30%

If seaweed on
beaches and
seawater increases
by 50%

If seaweed on
beaches and
seawater increases
by 90%

Next, we want to ask you
how your decision to return
to Barbados in the future
might be affected by
changes in the coastal and
marine environment.

If Sargassum (brown-
golden algae or seaweed)
arriving on beaches and
seawater in Barbados were
to increase by a percentage
% (shown below), and all
other conditions remain the
same, would you return to
Barbados in the future?




Methodology
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Are tourists who encounter sargassum less
likely to return?

 Probit regression analysis

Are tourists who encounter sargassum more
sensitive in their willingnhess to return under
scenarios of higher sargassum in the future?

« Multivariate probit regression




Results

Do not know if they saw it
2%

Did not see it
25%

Saw "a little"
60%
Saw "a lot"
13%




Percentage of respondents

0

Willingness to return to Barbados

Definitely Probably yes Unsure Probably not Definitely

Initial response

10% more 30% more 50% more 90% more

Sargassum Sargassum Sargassum Sargassum
Sargassum scenarios



Probit
regression
results
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Initial stated
willingness to
return to Barbados

Coefficient Estimates

Parameter Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
ntercept v | e | || |
Intercept 3 -1.75%% —2.18%kx | -3 5%k

Intercept 2

Intercept

L ost | e | 24

Saw a lot of sargassum

Saw a little sargassum

First time visitor
US Resident -0.93* -0.81
Caribbean Resident 0.65 0.57

Canada Resident
Male 0.79%* 0.85**

Times visited beach

Intercepted at Qistins 0.34 0.51

Intercepted on Boardwalk

Vacation Purpose 0.89* 0.82*
Travel Hours

-2Log L 133.88 143.83 99.62 113.48 118.96 82.38
AIC

Percent concordant 36.4 34.6 83.3 34.6 34.8 84.6




Probit regression results

Initial stated willingness to return to Barbados

Coefficient Estimates

Willingness to return (1-4) Definitely will return (0,1)
Parameter Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Did not see sargassum 0.52** 0.55**
Saw a lot of sargassum -1.38** -1.32**
Saw a little sargassum -0.72** -0.71**
Model 1 Model 2
1 = saw sargassum 1 = did not see sargassum C )
O = did not see sargassum 0 = saw sargassum
Meaning: Those who saw sargassum were more Meaning: Those who did not see sargassum more
likely to provide lower responses to willingness to liikely to provide higher responses to willhgn@&s

return (WTR) question; i.e. less likely to return to return (WTR) question; i.e. more likely to return




Probit regression results

Initial stated willingness to return to Barbados

Coefficient Estimates
Willingness to return (1-4) Definitely will return (0,1)
Parameter Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Saw sargassum -0.57** -0.59**
Did not see sargassum 0.52** 0.55**
Saw a lot of sargassum -1.38** -1.32**
Saw a little sargassum -0.72** -0.71**

Model 3

Seeing sargassum was ( ) ( )

partitioned into seeing 'a A lot A little

Models 4, 5, 6

'Definitely will return’ responses relative to all other responses

C) Seeing any sargassum has a negative and significant

lot' and seeing 'a little' impact on WTR
Meaning: . - -1.38** -0.72** . e
eaning: (1) Both negative coefficients = see€ing any Q Not seeing any sargassum has a positive impact on
WTR

sargassum negative impacts respondents' WTR; (2) Relative
magnitudes = seeing a lot has a bigger impact than seeing a little

< ) Seeing a lot has a larger negative impact than
0.5 seeing a little



Willingness to return under scenarios of
Increased sargassum on beaches and
seawater

* The prospect of increased sargassum has a negative and
highly significant impact on willingnhess to return

 Tourists who viewed sargassum during their stay are more
sensitive in their willingness to return only under conditions
iInvolving the highest sargassum scenarios (50 and 90 percent
Increases)

 Impacts on willingness to return are larger for visitors who viewed a
lot of sargassum relative to those who viewed a little



Potential impacts on tourism

o If current trends of sargassum influxes continue, adverse
economic impacts related to decreased demand should be
expected in Barbados and other Caribbean destinations.

» Those impacts will increase with the level of sargassum arriving
on beaches and in seawater.



Potential impacts on tourism

 Yet, the negative impacts of sargassum on tourism are unlikely to
affect entire visitor populations.

« Many Caribbean visitors will not encounter sargassum

o Sargassum tends to arrive from March-October, when there is a
lower volume of arrivals. In Barbados, roughly 60% of visitors
(approximately 414,000 visitors) arrive during “sargassum season”.

o Sargassum influxes primarily affect windward coastlines, which
support lower levels of tourism infrastructure and have fewer
tourists.

o Not all visitors spend time at the beach.



Potential impacts on tourism

« Data from previous studies of beach use by Barbados tourists
suggest that 25-30% of stay-over visitors to Barbados (between
170,000 and 204,000 visitors) have the potential to encounter
sargassum during their stay.

« Based on marginal effects: between 1in 10 and 1 in 20 of visitors
who encounter sargassum will be less likely to return to Barbados

* The net impact of sargassum encounters is expected to be on the
order of 17,000 to 41,000 visitors who may not return.



Shortcomings

- Unaware of impact of sargassum on tourists’ willingnhess
to travel to Caribbean in the first place.

o Sargassum events in the region may have tempered the overall
growth in tourist arrivals, despite the impacts of the pandemic.

* No information on how sargassum influxes are expected to
change in the future.

o Contingent behavior result

Mild increases (10% more sargassum) unlikely to have large impacts on return
visitation

Increases of >=50% could have pronounced impacts, especially for those who
have experienced sargassum in the past.



Shortcomings

« Lack clear information on:
o how visitors perceive sargassum and
o which aspects of sargassum visitors find the most offensive.

« Our estimates do not account for cumulative impacts on
visitation that may occur if visitors who are deterred by
sargassum persist in their decisions to not return.

o Reputational effects may cause adverse impacts to extend
beyond the initial period of sargassum influx.
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Thank you!
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