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Executive Summary

The main objective of the Economic Impact Analysis was to assess the business case value proposition
associated with fishery interventions that reduce billfish mortality in Grenada and in the Dominican
Republic (DR). The initial intervention candidates proposed by the CBMC included (1) examining
compensation and/or value transfer pathways between the commercial and recreational sectors (2)
outlining how such value transfers could be effectively used to finance innovations that improve the
sustainability and management of billfish capturing fisheries, and (3) investigate the potential for
transitioning low-value commercial artisanal billfish fishers in the pilot countries towards a higher-value
recreational fishery. In order to assess the business case value proposition associated with these
interventions, a more in-depth economic characterization of these fisheries was carried out, including
collecting data on firm-level jobs, revenues, operation costs, profitability, supply chain pathways, supply
chain margins and markets. The latter efforts were complementary to the Fishery Performance Indicator
(FPI1) assessments carried out previously in Grenada and in the DR, enabling the development of fishery
supply-chain maps and cash flow models; these models were subsequently used to identify the full
extent of potential rent that could be captured under a range of fishery intervention scenarios in
Grenada and DR. The main findings from the fishery characterization are summarized in Table A below,
with additional details about fishery revenues, operation costs, and recreational expenditures detailed
in the Data Collection section beginning on page 18.

Table A. Cash Flow characteristics of the recreational and commercial billfish fisheries in Grenada and in
the Dominican Republic

Cash Flow per
Pilot t t
ilot Country User Group Sector Year*
FAD $243,027
. Type 1&Il Longline $2,093,727
Commercial
Type Il Longline $4,625,084
Grenada
Entire Supply Chain $15,778,628
. Total Expenditures $10,221,579
Recreational
For-Hire Business Cash Flow $5,475,973
) FAD $314,950
Commercial
Dominican Entire Supply Chain $424,993
Republic . Total Expenditures $45,116,709
Recreational
For-Hire Business Cash Flow $36,319,120

As illustrated above, the commercial fishing sector in Grenada generates considerably higher cash flows
($22.7 million USD) relative to the recreational fishing sector (15.7 million USD). By contrast, the
recreational fishery in the Dominican Republic is much more economically important, generating $36.3
million USD in annual cash flows, compared to the commercial fishing sector, which generates less than
$0.75 million USD annually.

Once the above information was collected, cash flow models were developed for the relevant parts of
the recreational and commercial fishery supply chains, in order to evaluate the business case value
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proposition associated with a range of fishery intervention scenarios. Scenario 1, for instance, evaluates
the impacts of Blue and White Marlin harvest reductions on food security and revenues, including an
assessment of how much fishermen would have to be compensated for lost income associated with
those harvest reductions. Scenario 2 examines the cash flow impacts of a 10%, 20% and 30% reduction
in sailfish harvests in both pilot countries. Scenario 3 assesses the economic impacts of expanding the
recreational fishing sector in each pilot country, including the additional cash flows and employment
that would result from several tourism growth scenarios. Finally, scenario 4 assesses the viability of
converting commercial fishermen to for-hire charter captains in each pilot country. The findings for each
scenario are summarized below. Note that these cash flow models were also used by Wilderness
Markets to draft the OPP business cases in the Caribbean (Inamdar et al. in-development).

Supply Chain Mapping:

During the FPl assessments in Grenada and in the DR, the team was able to gather some basic data on
the harvesters and the supply chain including the basic structure of the supply chains, which was further
supplemented through the current Economic Impact Analysis. In both pilot countries, the supply chains
are very simple, generally only including a first buyer and, in some cases, a wholesaler or importer. The
supply chain is oftentimes vertically-integrated, with the first buying owning the boat and acting as the
wholesaler and/or retailer. The FPIs were very important to this project as they leveraged the costs of
each stage of this project to avoid duplication of effort and to initiate stakeholder relationships.

Figure A details the Longline (LL) fishery supply chain in Grenada, in which a proportion of the fish
landed is retained by the vessel for personal and family consumption. The remaining portion is landed at
the first dealer, who then exports all the tuna that grades two or better in terms of quality to the United
States, whereas the rest is either sent directly to the local market, or sold to a local distributor.

Figure A. Grenada Longline Fishery Supply Chain.
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Figure B details the Grenadian Fish Aggregating Device (FAD) fishery supply chain, which consists solely
of the harvester and first dealer.

Figure B. Grenadian FAD Fishery Supply Chain.
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Figure C displays the supply chain for pelagic FAD fisheries in the DR, wherein fish is sold to a first dealer
who is often also the local retail market. Alternatively, the fish moves through a distributor to
restaurants or markets in the larger cities and resort towns.

Figure C. Dominican Republic FAD Fishery Supply Chain.
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These basic supply chain maps were used to inform model development and the data collection process
going forward. The supply chain maps and cash flow modeling was subsequently used to identify fishery
intervention options for the business cases, as well as to assess the cash flow impact of each through the
scenario analysis. Figure D outlines the supply-chain intervention recommendations identified for
Grenada, which were subsequently used to develop the Grenadian business case.

Figure D. Supply Chain Business Case Recommendations for Grenada.’
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Scenario 1: Impacts on Food Security and on Revenues of Blue and White Marlin Harvest Reductions
in Grenada

Based on typical actions historically taken with other new members, ICCAT will likely set a 10t blue
marlin quota and a 2t white marlin quota for Grenada. The analysis of this reduction revealed that food
security would not be significantly impacted by implementing these country level quotas, for a number
of reasons. First, blue and white marlin landings combined represent only 1.6% of the total supply of
seafood in Grenada. Furthermore, billfish meat is either equivalent ($2.63/Ibs. USD) or more expensive
than other readily-available protein-rich food sources, such as imported chicken legs (51.19/Ibs. USD),
local fresh whole chicken ($2.41/lbs. USD), and other seafood (see Table B).

Table B. Price comparison of major seafood products and other protein sources in Grenada

Species Average Price
(USD/Ibs.)

Chicken legs

(frozen/import) $1.19
Shark $1.42
Blackfin tuna $1.76
Bonito $1.87
Whole chicken

(fresh/local) $2.41
Flying Fish $2.46
Skip Jack Tuna $2.48
Butter fish $2.50
King Mackerel $2.53
Albacore $2.62
Cavalli (misc. jacks) $2.62
Billfish $2.63
Chicken breast

(frozen/import) $5.49

On the other hand, the above harvest reductions, representing a 75% reduction in marlin harvests for
Grenada, would reduce cash flows by $4.7 million over ten years. At the vessel level, the losses would be
equivalent to $1,678 per Type lll vessel annually, and $2,571 per Type | & Il vessels annually, assuming
that the remaining quota are allocated toward subsistence fisheries (i.e. “consumed” or “given away”).

v|iPage



ENTNERs)

CONSULTING GROUP

For the above scenario, it is therefore recommended that additional investments be made to promote
adoption of circle hooks by the entire fleet, and to make supply chain improvements, so that fishers can
be compensated for billfish harvest reductions through access to higher priced, and less vulnerable
species like yellowfin tuna.

Scenario 2: Cash flow impacts of Sailfish Harvest Reduction in Grenada and in the Dominican Republic

Scenario 2 examined the impacts on commercial fishermen cash flows of a hypothetical 10%, 20%, and
30% reduction in sailfish harvest in both countries. The intention here is to anticipate potential future
sailfish quota reductions and forecast cash flow changes based on those reductions. Currently the ICCAT
sailfish stock assessment is highly uncertain and, while ICCAT has not declared the stock overfished nor
that overfishing is occurring, these results are inconclusive for a number of reasons including a lack of
good landings data for sailfish. Sailfish is a source of revenue for commercial fishermen in Grenada and
in the Dominican Republic, with higher landed value than blue and white marlin combined (Table C).

Table C. Sailfish Price, Volume and Value by country

e Price Paid to Landed Volume Landed Value
Sailfish Harvester
(USD) (pounds) (USD)
Grenada $1.89 211,361 $398,937
Dominican Republic $1.40 262,350 $367,290

The Net Present Value (NPV) of a 10% reduction in sailfish harvest over ten years would cost fishermen
in Grenada a total of $1,882,293 USD, whereas the cash flow losses in the Dominican Republic would
reach $743,625 USD over the same time period (Table D):

Table D. Annual Costs and NPV losses associated with a 10% reduction in sailfish harvests

Country Fleet Annual Cost NPV Over 10 Years
FAD -$508 -$3,922
Type 1&ll -$66,847 -$516,172
Type llI -$79,875 -$616,773
Grenada Labor (Captains and
Crew) -$783 -$6,046
Exporters -$63,694 -$491,828
Retail Markets -$32,059 -$247,551
Total -$1,882,293
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Country Fleet Annual Cost NPV Over 10 Years
FAD -$53,390 -$412,262
Labor (Captains and
Dominican Republic Crew) -5414 -53,197
Retail Markets -$42,499 -$328,166
Total -$743,625

Similarly, a 20% reduction in Sailfish harvest would result in a $3.8 million USD and $1.5 million USD loss
for Grenada and DR respectively over a 10-year period. A 30% reduction would similarly result in a $5.6
million loss for Grenada and a $2.2 million loss for the Dominican Republic.

Based on the losses identified above, no sailfish harvest reductions should be undertaken until the stock
models support such an action, especially if viable mechanisms to compensate fishermen income losses
are not available. In order to demonstrate stock impacts from harvest reductions, better temporal and
spatial data on harvests would be needed to improve stock models, highlighting the need to improve
the quality and timeliness of fishery data collection in Grenada and DR. Additionally, both countries
currently lack Harvest Control Rules (HCRs), and also lack the means to support effective monitoring,
control and surveillance. The focus of any investment in the fishery should therefore be on improving
these enabling conditions. HCRs should be established according to the findings of robust stock
assessments, which are currently unavailable at the Atlantic-wide level by ICCAT. The current stock
model is therefore incapable of providing levels of surplus production that could then be assigned to
member nations. Currently, only Grenada is a member of ICCAT, and it is making progressive efforts to
set a good Caribbean example as the premium sustainable tuna exporter in the Lesser Antilles.

Scenario 3: Economic impacts of increasing tourism growth in Grenada and DR, and options for
funding billfish co-management trusts through recreational fishing user fees

Recreational fishing for billfish is an important economic driver for both islands, particularly for the
Dominican Republic. The Dominican Republic is one of the most popular and best ranked billfishing
destinations in the world, and certainly the top destination in the Caribbean. As a result, user fees from
the recreational fishing sector have been highlighted as an important value-driver for some of the OPP
business cases. Scenario 4 therefore evaluated the economic impacts that would result from a 3%, 5%,
and 10% increase in tourism growth in each pilot country, including the role that user fees could play in
funding billfish conservation. For both countries, any increase in tourism yields significant economic
returns. Under 3%, 5% and 10% tourism growth scenarios, Grenada could see expenditures increase by
$2.6 million, $4.9 million and $30.3 million USD (Table F). In the Dominican Republic, 3%, 5%, and 10%
increases in tourism could generate expenditure increases amounting to $7.4 million, $13.5 million and
$83.9 million USD.
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Table F. Economic Impacts of 3%, 5%, and 10% tourism growth in Grenada (lower-bound estimates)

NPV Estimates 3% Growth 5% Growth 10% Growth
Charter Business Cash Flow $1,437,048 $2,607,606 $16,217,993
Private Stamp Revenue $13,666 $24,798 $154,231
Government Stamp Revenue $15,250 $27,671 $172,101
Expenditures $2,682,427 $4,867,419 $30,272,887
GDP $6,649,237 $12,065,423 $75,040,842

Note that the modeled increases in tourism growth are consistent with the current growth trajectory in
both countries over the last few years, and could be further accelerated through marketing strategies.
Since recreational fisheries in both locations practice voluntary catch-and-release for all billfish species,
promoting the growth of the recreational fishing sector presents a sustainable way to increase
livelihoods in coastal communities, as well as to raise funds for conservation and fisheries management.

Using an average of 200 trips per year for a full-time charter captain, these projected increases would
also support the establishment of new charter businesses. In Grenada, a 3%, 5% and 10% increase could
support half a full-time charter, slightly less than one full-time charters and three full-time charters
respectively. In the Dominican Republic, a 3%, %5 and 10% increase would support up to one new full-
time charters, two full-time charters or four full-time charter respectively. All estimates in this scenario
are based on uncertain effort and participation estimates resulting in wide confidence intervals. The
uncertainty in this effort data highlights the need to more formally collect recreational fisheries data,
which is something still being pursued through the Caribbean Billfish Project. Both countries should
implement and maintain catch, effort and participation data collection efforts as soon as possible.

Given the lack of recreational data for either pilot country, the project relied on an external effort to
collect basic information, including expenditure data, willingness-to-pay for conservation funding and
for-hire cost and earnings data (Gentner and Whitehead 2018). Table G below summarizes the current
economic impact of recreational fishing in both countries.

Table G. Economic Summary of the Recreational fisheries in the Dominican Republic and in Grenada

Dominican Republic Grenada
Metric
Low High Low High
Charter Business Cash Flow $36,319,120 | $43,761,744 $5,475,973 | $16,640,454
Private Stamp Revenue $993,243 $1,251,405 $490,769 $914,498
Government Stamp Revenue $1,108,328 $1,396,401 $914,498 $1,020,458
Expenditures $28,328,229 | $45,116,709 | $10,221,579 | S$S14,340,177
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Dominican Republic Grenada
Metric
Low High Low High
GDP $70,220,399 | $111,835,911 | $25,337,389 | $35,546,625
Employment 2,870 4,571 1,036 1,453

Note that the per-person per-trip fees for the co-management trust were derived using the average
number of annual trips taken by billfish anglers from the WTP survey and the estimate of the WTP for a
conservation trust estimated as an annual number. The estimates presented above are based on
charging both resident and tourist angler that average amount. The per person per trip value, around
S30 per person per trip, may be too high for resident anglers, particularly in Grenada. It would likely be
preferable to charge resident anglers an annual fee that was less than $30 a fishing trip. If residents
were charged a lower fee, the trust would raise less funds. Regardless of the level of fee charged, the
opportunity to raise substantial funds is sound, particularly under continued growth in recreational
fishing tourism.

Scenario 4: Transitioning the low-value commercial artisanal billfish fishermen towards a higher-value
recreational fishery.

In over-exploited fisheries, a strategy to improve stock health while supporting livelihoods, is to support
the transition of commercial fishermen to the for-hire recreational fishing sector (i.e. charter captains).
One of the initial fishery interventions investigations of the Caribbean Billfish Project, was assessing the
feasibility of transitioning the low-value commercial artisanal billfish fishery in the pilot countries
towards a higher-value recreational fishery. Scenario 4 therefore assessed the viability of such an
option.

With the rise in popularity of the Dominican Republic as a top-rated billfish destination, and given the
economic realities of being a FAD fisherman in the nation, many commercial fishermen have already
started leading charter recreational fishing trips. In many cases though, these new captains do not
practice catch and release fishing. Instead, they harvest all billfish to hang at the dock as a form of
advertisement, and then sell that fish to further increase profits. In order to have a sustainability
outcome, any increase in charter effort would necessarily need to be coupled with limited entry and
mandatory catch and release of billfish. Large fishery management capacity improvements would be
required, particularly in the Dominican Republic, before these sustainability ensuring limitations could
be effectively enforced. As a result, these enabling factors need to be addressed before this strategy
could be responsibly advocated for. Table H below details the economic realities across all sectors in
both pilot countries.
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Table H. Average Annual Cash Flows for each fishery in Grenada and in the Dominican Republic

Average Annual Cash
Country Fleet
Flow

Both Charter $17,400
FAD $3,038

Grenada Type 1&II $52,148
Type llI $54,042

Dominican Republic FAD $1,221

From Table H, it is clear that Grenadian Type |, Il or lll longline captains would not have any incentive to
switch to charter fishing, since they earn a considerably higher income from the longline fishery. FAD
captains on the other hand earn less than the average annual cash flow of a charter captain, and could
therefore be motivated to transition to charter fishing. FAD captains may nonetheless have to overcome
the high costs associated with switching from smaller-scale commercial fishing to charter fishing, as
illustrated in Table I.

Table I. Costs for Different Recreational Vessel Types

Vessel Type Vessel Cost | Annual Payment at 10% Interest for 15 Years
New Inboard Yacht $500,000 $64,476
Used Inboard Yacht $214,258 $27,624
Used Center Console $50,000 $6,444
New Local Panga (25' 40 hp) $6,000 $768

Alternatively, captains could offer lower costs trips in open boats as evidenced in Mexico and Central
America. Full-day charter prices on the larger trolling yachts cost upwards of $1,500/day whereas open
panga trips generally cost $250/day.

At a $250/day charter rate, and with a 200-day fishing season, annual cash flows would be higher than
those for current FAD fishers in either country. The costs associated with purchasing a larger trolling
yacht on the other hand would be prohibitive for current FAD fishermen.

Under a 3% tourism growth scenario in Grenada, a FAD fisherman could expect to make about twice his
current cash flow, if only one fisherman made the switch at the end of 10 years. Under a 10% tourism
growth scenario, if two fishermen switched, they would earn slightly more than the basin-wide annual
average cash flow in the charter business. The latter findings suggest that the livelihood opportunities
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from transitioning from commercial to recreational fishing in Grenada are limited, unless there is a more
drastic growth in tourism.

The Dominican Republic provides a very different scenario, which also explains why some commercial
fishermen have already made the switch in Macau. When the recreational fishery was growing at its
fastest rate, 15 commercial fishermen switched to recreational fishing. However, eight of those
fishermen have reverted back to commercial fishing. The lowest level of increased tourism from the
previous scenario, 3%, generates slightly less cash flow than the average annual cash flow seen for a
single charter vessel in DR. However, this represents 13 times more annual cash flow than a FAD
fisherman in the Dominican Republic currently makes a year. As a result, even if each boat was not
running 180 trips a year, 13 commercial fishermen could convert to recreational fishing and still be
better off than fishing FADs commercially. At the highest level of tourism increase, 10%, seven new full-
time charter captains could be supported at the basin wide average cash flow, or slightly less than 100
fishermen could convert and make slightly more money than fishing FADs commercially.
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Introduction

Within the context of the Caribbean Billfish Project and the Ocean Partnership Project, the objective of
the current activity was to assess the business case value proposition associated with fishery
interventions that reduce billfish mortality and to examine compensation and/or value transfer
pathways between the commercial and recreational sectors.

In order to develop a fishery development project for investment, there was a need to develop tools
that can examine the financial and livelihood implications of interventions used to achieve triple bottom
line outcomes. Figure 1 details the steps followed in the CBP project to develop these models. The
current Economic Impact Analysis focused on steps 1, and 3-7; step 2 was completed previously, and
step 8 is currently being completed by another consultant. A core focus of the current activity was
therefore to build on the Fishery Performance Indicator assessment, by collecting data on harvesters
and supply chains in order to develop cash flow models of the commercial and recreational fishery
supply chains in each pilot country.

Figure 1. Steps in Quantitative Fisheries Investment Project Development (Steps 2 and 8 were conducted
outside this project)

2. Rapid Initial
Assessment -
FPIs

1. Model
Specification

3. Supply Chain
Mapping

§

6. Ground

Truthing Model i - 4. Gap Analysis

& Assumptions Collection

8. Business
Case Financial
Analysis

7. Scenario
Analysis

The research effort took advantage of many data collection synergies and relationships outside this
particular project to take advantage of all opportunities and keep costs low.

Data was collected to identify the full extent of potential rent that is not currently captured by local
fishing communities. The information collected was used to build cash flow models of all fisheries
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sectors in Grenada and in the Dominican Republic, providing context about the performance of billfish
fisheries in both countries, and highlighting specific issues that needed to be addressed in order to
improve their value; both of which are pre-requisites to the development of business cases.

Documenting the value of the billfish recreational and commercial fishery through economic analyses
sheds light on the practicality of policy interventions proposed for the business cases. The cash flow
models detailed herein were used as the basis of the financial models used to create the business case
documents. In addition to the scenarios examined by the business case team, this document contains
scenarios to support and add context to that effort. The study results may therefore also motivate
investment in enhanced management, and in potential institutional arrangements that provide strong
economic incentives for local commercial fishers to abstain from landing billfish.

Rapid recreational and commercial billfish fishery assessments were used by the business case team,
consisting of representatives of Conservation International (Cl), Food and Agricultural Organization to
the UN (FAO), Wilderness Markets (WM) and stakeholders in the pilot countries to identify value-
creation opportunities in the respective supply-chains, as well as aspects within countries that can
become the focus of the management reforms. The analysis directly helped inform and structure the
business cases by helping structure the theory of change. Finally, the economic data collected through
this process was complementary and supplementary to that collected through other activities and
functioned as a starting point for the drill-down process to inform the value proposition available in the
pilot countries and begin to identify ways to transfer that value across sectors. Thus, this work also filled
an essential knowledge gap for the larger multi-sector Caribbean Billfish project.

The Economic Impact Analysis extends the knowledge gained during the Fishery Performance Indicator
(FPI1) process, including through the development of spreadsheet-based cash flow models for the
fisheries that target pelagic species in the pilot countries; these models were used to examine the
annual profit changes from fishery interventions that reduced billfish mortality. Profit changes were
forecasted for the duration of the proposed project, providing financial information that investors and
funders want to see in the business cases under development. The financial modeling for the OPP
Caribbean business cases was conducted by Wilderness Markets using the data collected, and cash flow
models developed under this activity. The overall goal was to build an analysis tool and then use that
tool to analyze scenarios generated by the stakeholder-driven business case development process. Note
that the analysis did not model any demand changes related to changes in markets nor did it model any
potential biological changes in billfish stock.

The models and data collected were grounded and validated during stakeholder outreach meetings
conducted by GCG and WM in both pilot countries. Business case ideas were presented and validated in
these meetings and any final data gaps were filled.

Work presented here documents all these efforts and distills the models developed into a set of four
policy analysis scenarios. The scenarios are in addition to the financial modeling conducted for the
formal business case conducted by WM and serve to provide context for those cases and explore ideas
that may not rise to the level of a business case. First, the pilot country context is briefly described. Next
the methodology is detailed and the data collected is summarized. The final spreadsheet models are
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described and the report culminates with the analysis for four policy scenarios. the methodology to
develop cash flow models of all sectors, commercial and recreational, across both pilot countries,
Grenada and the Dominican Republic.

Pilot Country Context

Country context is provided to set the stage for the work completed and provide context for the
scenarios analyzed later in this document. The context section begins with Grenada, describing their
commercial longline (LL) sector, their fish aggregating device (FAD) sector and their recreational sector
that targets pelagic species. Next, the commercial FAD sector and the pelagic recreational sectors in the
Dominican Republic are described. The information in this section was derived from desk research, the
conduct of the Fishery Performance Indicators (FPI) rapid assessment tool (Gentner et al. 2018), an
online survey of recreational anglers (Gentner and Whitehead 2018) and two visits to each pilot country.
Rapid assessments, like the FPIs, are the top of the data funnel that led to the specification of the data
collection and modeling methodologies.

Grenada

Official landings data of large pelagic fishes in Grenada indicate that yellowfin tuna, the main target
species, has maintained an increasing trend in the landings since 2000, reaching its highest record value
of 1609 t in 2016, accounting for 68% of the landed catch of the main large pelagic species for the period
of 2014-2016. Initially, for the FPls, disaggregated landings data in Grenada was not available, so the
project had to rely on aggregated data as reported to FAO. Through the work on this project, the latter
data for Grenada was obtained, which allowed disaggregated analysis of landings by species and gear
type for the business case that followed from the work described here.

Grenada has a robust data collection system that is paper based, but there is a data digitalization
backlog that dates back to 2013, the last full year of data entry. The Ministry sends a data collector to
the first dealer weekly and collects volume and value. While some fish is landed and sold directly to the
consumer or consumed by the fishermen without being recorded, official under coverage is only
estimated to be between 10-25%.

Generally, recreational harvests that are sold are not captured unless the fish was sold through official
channels. The charter boats in the region and the one billfish tournament practice 100% catch and
release for billfish. The charter vessels retain dolphinfish, wahoo, king mackerel and yellowfin tuna for
client consumption and sale. In this fishery, the fish are the property of the boat. They will give the client
a small amount of fish equivalent to one meal’s worth, the remainder is typically sold. It is unknown how
much of that fish moves through an official dealer.

Longline Fishery

Fishery Details

The Grenadian longline (LL) fishery is prosecuted by three types of fishing vessels. Type 1 boats (Figure

2) are 4.5 — 7m in length single or twin outboard power and set between 100-150 hooks. They typically

do not travel more than 10 nautical miles from the coast and return to port every day as they generally

have no ice capacity. To be able to sell to the exporter and get export prices, they will run individual fish
back to the buyer while leaving the gear fishing. Type Il boats, or Trinidadian style fiberglass pirogues,
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are approximately 9 m in length with a small cabin top, capacity for 3 crew and powered by one or two
outboard motors. They tend to include some basic electronic equipment and safety gear. See Figure 3
for a picture of Type Il vessels. The Type Il boats set 200-300 hooks on overnight trips operating 30-35
nautical miles offshore. They usually have ice capacity. The Type Ill vessels, Figure 4, are capable of
fishing operations of four to six days, deployment of 400-600 hooks and have a single inboard diesel
engine. They have significant ice capacity, but no refrigeration. They fish year-round using frozen
imported bait to chum for the preferred flying fish bait, while sometimes using locally caught jacks and
dead bait when flying fish are scarce.

Figure 2. Type | Vessels.

Figure 4. Type Il Vessels.
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The LL supply chain is a very straight forward supply chain (Figure 5). The vast majority of the fish caught
are tuna and those fish are exported directly to the US as fresh, never frozen product. There were three
exporters in Grenada, but one is functionally out of business and the other handles less than 20% of the
market. The first dealer is the exporter in all three cases. In 2016, Grenada exported 1.4 t of yellowfin
tuna worth $5.9 million USD. Product is exported fresh via commercial passenger and commercial
freight aircraft. The product is minimally processed. It is gilled and gutted while at sea, and for the Type
Il and Ill boats, packed in ice. Billfish, dolphinfish and wahoo and tuna not grading out for export are all
sold in the local markets. The “bycatch” (the fishers call it bycatch) is economically important and may
be sold fresh or frozen for later sale locally. There is limited distribution of fish. The largest buyer is
horizontally integrated into general food service supply for the hotels and restaurants. He owns a fleet
of trucks for this business and uses those trucks to deliver fish. Generally, however, most seafood is sold
at fresh markets at the point of landing.

For this fleet, the key points in the supply chain are the three fish houses built by the Japan International
Cooperation Agency (JICA), and two other private facilities. The largest exporter operates out of one of
the JICA facilities that has been purchased from the government, renovated with private capital and
currently operated as a public private partnership in St. George’s. It has been fully modernized with a
high capacity ammonia ice plant and is whole fish HAACP compliant. The other two export buyers
operate from private docks or take delivery from the public JICA docks and move the product to their
facilities. The other exporter in St. Georges also does value added processing smoking some of the
billfish they buy. They also loin and vacuum pack snappers for export to the EU when tuna is out of
season. The second JICA facility on the west side of the island is in Gouyave. It has an ice plant, a retail
market, cold storage and a HACCP room. Currently this facility is not involved in exporting tuna, but
there is interest in re-opening it for that purpose.

Figure 5. Grenada Longline Supply Chain.

Local Market
essssm First Dealer < Distributor Hotel/Restaurant

There are a lot of factors at play in the first dealer space. Tuna is graded in the US by the buyer and the
price assigned once graded. The importer will not take any of the grading risk, which leaves that risk to
be shared between the dealer and the harvester. Tuna grading is not an exact science. Dealers that do
predictive grading seem to do better in the US market. Many risk factors could harm the product grade
once it leaves the dealer’s hands that the dealer has no control over. All dealers try to handle this
grading risk in different ways and have tried many ways in the past. Some are selling on consignment,
transferring all the risk to the harvester, but generally resulting in higher dockside prices. However, this
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delays payout and settlement with the dealer. Some offer “standard” prices for tuna transferring all the
risk back to the dealer, but not without compensation for that risk. There is grumbling amongst the
fishermen that the dealers are taking advantage because pricing isn’t always transparent. Pricing
transparency is driving interest in two locations to start a cooperative that also does the exporting
paying the harvesters either on consignment or via a predicted grade/price with mark ups for ice packs,
boxes and shipping costs.

The processing facilities are relatively small, but not much room is needed as fresh fish are boxed and
refrigerated for twice weekly flights to the mainland. All processing is done at sea, except for one buyer
that has some value added capability with a smoking plant. He used to run sailfish through the smoker
for sale to the US until the US banned imports of billfish. The largest exporter’s state of the art ammonia
ice plant can freeze 20mt of ice a day. All first dealers front the boats fuel, ice, bait, gear and provisions
and there is an expectation if the boat took the loan, the boat will land their fish at the same dealer that
fronted the supplies.

FAD Fishery

Fishery Details

Figure 6 shows the typical FAD fishing vessel. Generally, they are very similar to the Type | boats above,
but without LL reels. Typically, they are 4.5-7 meters long with a single outboard. Most of the Grenville
boats have ice capacity and use ice. The vessels may participate in other activities including water taxi
(in Carriacou) and other demersal fisheries. The center of the FAD fishery is the port of Grenville but
there are active FAD fishers in Carriacou and Petit Martinique. One of the FAD fishers on Carriacou takes
a few charter recreational trips each year and was interested in expanding that business. There are no
other charter fishing operations on the island of Carriacou. All told, there are probably 120 boats
registered that are of a type that fish FADs, but probably 50 or less are active in Grenville, Carriacou and
Petit Martinique.

Figure 6. FAD Flshlng Vessel

The Grenada FAD fishers fish relatively few FADs. They take day trips and will troll plastic squid baits for
various pelagic species. They will also catch small pelagics to use as live baits around the FADs. The
supply chain, depicted in Figure 7, is very simple. For the Grenville fishery, all the fish are offloaded in
Grenville at a JICA facility and are sold directly to customers after a single mark up. There is no
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distribution. Similarly for the outer islands of Carriacou and Petit Martinique, the harvest goes directly to
local consumption. On occasion, the fishers in Petit Martinique will send high quality tuna down to Spice
Island Fish House in St. Georges on one of the LL boats. Also on occasion the Petit Martinique FAD
fishery will export fish directly to the islands of Martinique.

Figure 7. Grenada FAD Supply Chain.

First

Dealer/Retail
Market

Recreational

Fishery Details

Documenting the recreational sector was much more challenging for a number of reasons. First, the
universe of private anglers is unknown and unknowable. If tourist fishers are included, the recreational
fishery could have more participants than either commercial fishery. Second, there is absolutely no data
available for the fishery. There are no effort estimates nor catch estimates. The tourism ministry, Pure
Grenada, conducts an exit survey at their airport and that survey includes a question regarding fishing
activity. The responses to that question were used to generate a rough estimate of tourist fishing effort.
Regarding local private angling effort, there is no data. It is a 100% release fishery for billfish that targets
medium to large blue marlin with large tuna an occasional target. The fleet also catches dolphin, wahoo,
barracuda and king mackerel. Fortunately, it seems to be a very small fishery. There may be as many as
four charter boats in St. Georges, with only one boat chartering at what would be considered a full-time
level.

Dominican Republic

CODOPESCA, collects fisheries landings through a series of enumerators at every landings location. The
enumerators use paper notebooks to record landings data. Regarding volume, only recently did
CODOPESCA switch from using subjective species groups to individual species for data collection.
Additionally, there is currently a backlog on the data entry side that stretches back to 2011, the last year
fully entered into an electronic database. CODOPESCA was still using the subjective species groups in
2011. In addition to no actual species information in the pre-2011 data, there is no way to delineate the
pelagic fishers in the data set objectively. They do record gear type and fishing location, but there is
enough overlap with other gears and locations that it is impossible to identify FAD fishing trips with 100%
accuracy. The best thing about their enumerator data collection system for this project is the collection
of cost and earnings information for every trip recorded on their forms.

CODOPESCA’s official FAO reported landings data on large pelagic fishes in the DR, likely coming from the
FAD fishery as described above, indicate that dolphinfish, blackfin tuna, yellowfin tuna, and king mackerel
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represent the most landed species in that fishery between 2001 and 2016. The landings of the rest of the
large pelagic fish species including sailfish, blue marlin, albacore, skipjack, tunas, wahoo and cero
mackerel have maintained a relative stable trend through 2014. However, since 2014, landings of
dolphinfish, yellowfin tuna, king mackerel, sailfish, and blue marlin have shown noticeable increases.
Average landings in recent years (2014-2016) indicate that the group representing all tunas account for
almost half (49.4%) of the landings for that period, followed by the group that represents landing of
kingfishes; while the billfish group and dolphinfish represent equal proportions of the average landings in
2014-2016.

FAD Fishery

Fishery Details

Overall, the pelagic fishers are much like the Grenada FAD fishers; they will troll small plastic squid skirts
for dolphinfish and bait around the FADs and will fish drop lines for billfish and tuna around the FADs.
Figure 8 shows the panga style fishing boat which are used for FAD fishing. The boats can be made of
wood, fiberglass over wood or all fiberglass. They have a high bow, narrow waterline beam and a flair at
the waterline for increase floatation. The boats use various sizes of outboards based on the length of the
boat. A general rule of thumb is 15hp for a 5 meter panga, 30hp for a 6-7 meter panga and 40hp or greater
for a 7 meter or greater panga.

Figure 8. Panga or Bote style fishing boat.

Each vessel carries two fishers and each mans two trolling lines. Live bait is caught by trolling small plastic
squids or by fishing cut bait. Live baits are used to bait drop lines used around FADs to catch larger pelagics.
Droplines consist of a heavy main line with a single hook attached to a plastic jug or float. The hook is set
40 — 50 fathoms deep and is fished weighted or unweighted depending on species targeted. In some
locations there have been agreements to fish only a certain number of drop lines, however, those
agreements are generally violated. Drop line limit agreements are primarily in place for the sailfish pulse
fishery in the area around Barahona. Most FAD fishers elsewhere deploy a small number of drop lines at
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any one time, generally one or two, around the FAD. In the sailfish pulse fishery, boats will set 20 plus
droplines along the coast not associated with FADs. The large amount of floating gear creates severe gear
conflicts and also results in lost gear that continues to fish (ghost fishing) which induces mortality for fish
that are not landed. Other FAD fishers report seeing dead sailfish with these dropline buoys still attached.

Presently fishers in the FAD fishery prefer pangas of 5-8 m with an outboard engine of 30-40 HP. The cost
of the new vessel is around $2300 - $2700 US. FAD construction costs range from $100-$150 US. The most
expensive input in FAD construction is the cable/rope that connects the anchor with the buoy, sometimes
as much 50% of the total cost. The buoys (bolsa) are usually constructed of recycled plastic jugs or recycled
styrofoam insulation tied together or encased in scrap seine net. Most of the cost in the buoy is in the
labor. The anchor (or “the doll” or muiieca) is made of concrete poured into large cans with steel
reinforcement bar. The anchor requires the purchase of both concrete and steel reinforcing bar along
with labor costs. Each boat owner will set and manage between five and 10 FADs. FADs do not last for
very long and investment in new FADs is continuous. Some report loosing as many as two thirds of their
FADs annually.

Figure 9 displays the very simple supply chain for pelagic species in the DR. DR imports the majority of its
seafood and all pelagic production stays in the DR for domestic consumption, except for a small amount
of dolphinfish. Many of the first buyers/ dealer are vertically integrated from the boat all the way to the
restaurants in Santo Domingo and Punta Cana. At the local level, the first buyer/dealer is also the local
retailer. There does seem to be a little independent distribution by small trucks with domestic chest
freezers or larger refrigerated trucks that are also hauling other agricultural products. They will buy the
fish at the dealer’s markup/margin and then distribute those fish to restaurants and sometimes markets

< Restaurant
Distributor <

to be sold for their markup.

Figure 9. Dominican Republic Supply Chain.

m First Dealer

Recreational

Fishery Details

The recreational fishery in the DR is substantially larger than Grenada. There are far more private and
charter boats involved in the billfish fishery. Most of the billfish effort is clustered on the south side of
the DR in the same areas as the FAD fishing. The DR has built a reputation for very high catch rates for
small to medium sized blue marlins and the record for the most blue marlin catches in a single day was
broken in late 2016. The DR also has excellent white marlin and sailfish fishing. It is possible to catch a
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billfish slam, sailfish, blue marlin and white marlin, all on the same trip, and although rare, possible to
catch a super slam; sailfish, blue marlin, white marlin and spearfish.

The fishery is very seasonal with the different species moving from west to east through the year in
different waves. There are essentially four marinas that target billfish from the southern coast. All
marinas are 100% billfish catch and release marinas, although the private boats and charters will keep
dolphinfish, yellowfin tuna and wahoo for the table and sometimes for sale. From west to east, these
marinas are Club Nautico in Santo Domingo, Casa de Campo in La Romana, Cap Cana in Punta Cana and
Club Nautico in Cabeza del Toro. The private boat fleet is mostly located at Club Nautico in Santo
Domingo. The Club Nautico marina has 100 slips and about 50 private sportfishing boats. It is against
their rules to run a for-hire business out of their marina. 20-25 of those boats will follow the fish moving
east, first stopping in Casa de Campo, then Cap Cana and finally Club Nautico in Cabeza del Toro. There
is one other area with sportfishing boats that may target billfish and that area is Puerto Bahia with
approximately 20 boats. The FPI team did not visit this marina, but from all conversations, their
operations were very similar to the marinas visited.

Casa de Campo generally has a fishing season that runs from January to May with January being a “pre-
season” month with very few boats. The season peaks in March and April with as many as 35 boats
participating in the fishery from that marina. Generally, large American and other foreign country boats
arrive in March at Casa de Campo. The foreign boats are generally run by a full-time captain and mate
and the owner occasionally flies in to fish from his boat. The rest of the time, the captain will charter the
vessel. Beginning at the end of April, the local boats that are transient and the foreign boats will begin to
move to Cap Cana just outside of Punta Cana. Cap Cana is the largest marina with room for 152
sportfishing boats. It stays at about 80-90% occupancy. Of the 130 or so boats at any one time, 18 are
full time charters plus 15-20 boats that will charter seasonally. Most of those seasonal charters are US
boats with three from Puerto Rico. The foreign boats generally stay until August. Cap Cana has
extremely short runs to the fishing grounds and sometimes, if they are not running to the FADs, they can
put lines in for sailfish less than a mile from the marina entrance. While Cap Cana marina promotes
year-round fishing, sailfish season is January to April, white marlin peaks from April to August and blue
marlin peaks August through October, but lately blue marlin fishing has been very good until January.

Summers used to be very slow for Cap Cana, but fishing continues to improve drawing more bookings.
The blue marlin release record was broken December 11, 2016 with 23 blue marlins released in a single
day, and since the marina has been flooded with charter bookings. Numbers for 2017 have surpassed
2016 numbers in May. Marlin magazine covered that record, also increasing demand.? Also, the 2016
Billfish Report ranked Cap Cana the #2 Billfishery of the Year for 2016.° Finally, Club Nautico Cabeza del
Toro is not a full marina, but a series of protected moorings where 11 charter boats work and where
there is space for Club Nautico members that move their boats to follow the billfish seasonally. A
handful of the Club Nautico boats will finish the season here.

2 http://www.marlinmag.com/atlantic-blue-marlin-release-record-broken-by-blue-bird-in-cap-cana-dominican-
republic
3 http://billfishreport.com/2017/billfish-report/2016-billfisheries-of-the-year-2-punta-cana/
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Overall, all boats utilize a hired captain and a mate, including the private boats. The foreign boats that
charter, target a high net worth clientele that is coming to the Dominican Republic specifically to fish.
The large foreign boats will charge $3000+ per day and their clients will typically book multiple days.
There is one large vessel that charges $5000/day. The expensive foreign charters will often rent a condo
at the marina and will offer a condo for their clients as well for an additional fee. The “home port”
charters are considerably less expensive. Their fees are around $1500 a day and sometimes will run split
charters.” Their market is inexperienced big game fishermen who are in Punta Cana for a vacation that
includes many activities. The local boats will sell catch if they have a big day for non-billfish species.

Both Cap Cana and Casa de Campo keep detailed catch and effort statistics for all boats in their marina.
In 2016, 42 boats from Casa de Campo took 594 trips over 112 fishing days, raising 1025 billfish and
releasing 645 billfish. In 2016, 131 boats fishing from Cap Cana took 889 trips releasing 2821 billfish.
That is a very impressive average of over three billfish caught and released on every trip. While these
estimates cover the two most popular marinas for billfishing, these estimates are lower bounds on the
number of boats, effort and releases.

Modeling Methodology

The modeling methodology section describes the process used to produce a model of pelagic supply
chain in a quantitative way. Below, the creation of the cash flow models of the supply chains for each
sector in each pilot country is detailed. The models track production from the harvester to the
consumer, or in the case of exports, when the product leaves the country. For the commercial sectors,
commercial harvesters and for-hire recreational providers, cash flows are tracked using margins for each
link in the chain forward of the harvester. For both the private recreational sectors, private boaters the
more typical margining backward model as private recreational trips are final demand products.

Commercial Cash Flow Models

Figure 10 shows a generic fishery supply chain explaining how the margining forward technique works.
Each supply chain detailed above for each sector in each country can be collapsed from this model
depending on the percentage distributions from one link to the next. Each link in the chain produces a
cash flow generated by that sector, with the sum provided in the spreadsheet models across all sectors
equal to the total domestic cash flow in that particular supply chain. Each model includes the cash flow
in each link of the chain along with labor returns to the harvesting sector, with labor returns being
calculated using the share system in place for each gear type in each fishery.

There may be multiple pathways to the consumer, some more direct than others. In these cases, it is
important to map the flows using trade flow percentages. Some fisheries don’t have transporters
before the first buyer. Some go directly from the first buyer to retail. Some go directly from the first
buyer to export. In building these types of models it is important to trace all these pathways. At each
link in the chain, it is necessary to establish the profit derived in that link per unit of production.

A split charter is a charter that is operated more like a headboat. That is, each person on the trip pays a set fee
that is some portion of the charter fee and the patrons may not know each other.
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Figure 10. Generic Model Schematic.
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At the harvester level, this means building a monetary trip level profit function that takes revenues,
subtracts costs and develops profit. Profits for the entire fleet are:

1) TR; = Xj-1p,Q;
2) TC;=Xk=1Cr
3) m =TR; - TC;
4 N =2 m

5) TR, =Y™,TR;

Where the subscript h represents the harvest sector, i indexes the trip, i = 1 to m for the analysis period,
j indexes species over n species and k indexes cost categories over n cost categories. For the harvester
link, TRy, is the sum the pounds of fish j times the price of fish j for all j fish caught on the trip. Similarly,
for the harvester link, TC;, is the sum of all costs across the fleet such as consumable fishing gear (hooks,
line, lights etc.), fuel, food, ice, bait and crew, captain and boat shares. If the equation is denominated in
pounds, profit can be estimated by simply applying a new estimate of pounds harvested. If the particular
policy intervention changes costs in a significant way, costs can be manipulated to estimate profit
changes. If the policy intervention changes prices, the profit changes from that shift can be estimated
too.

The modeling effort did not estimate seafood demand models to look at price changes for large changes
in harvest levels nor did it estimate potential stock changes that could arise from any change in harvest
levels. It also does not estimate how costs might change for changes in stock availability or any other
exogenous or regulatory change. It is a static look at cash flows that assumes all other things in the
economy stay static. The ceteris paribus assumption works well for marginal changes in harvests.
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However, as changes become larger, it is likely that fishers will change their behavior to reduce costs or
increase revenues in the face of regulatory changers. It is also likely that for large changes in the
harvests or abundance, that prices would change.

The cash flow models also exclude annual costs, depreciation and taxes. That data is not available from
the Dominican Republic enumerator data. Also, and described more fully below, annual cost data from
the in-person survey of Grenadian captains was plagued by high item non-response. Finally, WM does
not use annual costs, only trip costs, in its financial calculations for the business case.

While it is difficult to capture cost and earnings data from commercial fishermen, it is even harder for
the other links in the supply chain. The US has had very low response rates to cost and earnings surveys
in their commercial fisheries and generally only has good data from programs that require the reporting
of cost and earnings data. At least on the commercial side, compared to other links in the supply chain, a
universe of participants is generally available through a fishing license or a vessel registry. Additionally,
the first buyer generally keeps total revenue records, if the ministry does not. If that first buyer also
fronts fishing supplies and fuel to the fishers, that buyer will generally have all the cost and return
information for each trip in their settlement sheets for each fisher and trip. Sometimes that can be the
most efficient way to collect cost and earnings data.

Unfortunately, all the rest of the links in the supply chain are difficult to track down as they are rarely as
well registered as the harvesters. If you can find them, they are also reluctant to share cost information.
However, it is often very easy to ask them one simple question; How much did you mark up this pound
of fish before you sold it to the next link in the chain? Mark up, also called margin, is the gross profit
ratio per pound of product and is often expressed as a percentage. So for this project, profit for the first
buyer/dealer will generally be proxied by gross margin and can be expressed as:

6) l_[dealer = Mdealer(TRh)
Or more generically, profits for all links in the supply chain past the harvester are expressed as:
7) miy1 = Nip1(Mi41(TRy))

where 7 is the percentage of total product entering that link in the chain, i indexes the supply chain links
and M; is the margin of the ith link expressed in percentage terms. Profit for the entire supply chain is:

8) Miptq = mp + X1 T,

The series of equations above are sufficiently flexible to handle even a complex supply chain with
branches and skips, if each potential pathway is summed to the final consumer. During the course of the
FPI effort, the team was able to gather some basic data on the harvesters and the supply chain including
the basic structure of the supply chains and the players (Gentner et al. 2018). In both pilot countries, the
supply chains are very simple and straight forward, generally only including a first buyer and perhaps a
wholesaler or importer but often the first buyer is the entire supply chain. In many cases the entire
supply chain is vertically integrated. The boat owner is the first buyer, is the wholesaler and often the
retailer. The FPI process was able to collect a lot more data than expected and the rest of the data
collection is described in detail below.
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Recreational Sector Models

Both recreational sectors are viewed as final demand sectors. As such, all costs incurred are just that,
costs and not economic value or benefit. There is no need to estimate values backwards through their
input supply chains. For the for-hire sector, equations 1-4 above completely describe the entire profit
from this industry. On the private angler side, the equivalent measure to profit as commercial economic
value is consumer willingness-to-pay (WTP). The recreational modeling effort will use the results of an
external survey funded through FAO to estimate the WTP for access to the billfish resource and the WTP
for increases in billfish catch that might result from any proposed intervention (Gentner and Whitehead
2018).

Effort and participation drive these models. It was unknown if effort or participation estimates could be
generated for this effort from the WTP survey, but a rough method was developed for the WTP
publication and that method was utilized for this effort (Gentner and Whitehead 2018) and described
below. It produces wide confidence limits based on assumptions used so upper and low bound values
are provided by the models.

The outputs of the recreational models include charter business cash flow, license revenue, for both
private and government run license funds, angler expenditures and gross domestic product and
employment in both the current base case and the change scenario. The scenario inputs are driven by
private and charter effort increases or resident or non-resident participation increases. Any scenario
that impacts either effort or participation can be modeled. Multipliers for employment and contribution
to gross domestic product were calculated from the World Travel and Tourism Council’s report on the
impact of Caribbean tourism. °

For-Hire Recreational

The for-hire recreational sector is a final demand sector and recreational fishing trips are the driver of
any changes in profit and value for the pilot countries from any intervention. To complete this model,
cost and earnings data will be collected from the charter vessels on a per trip basis. Estimating current
value and any changes in value will require estimates of fishing effort. Estimating fishing effort will be
the most challenging aspect of this project. In addition to the profit derived by the business for
recreational fishing, the consumers derive value as well. The estimation of that value is detailed in the
following section on private angling trips.

Private Recreational

Private recreational trips are an odd form of consumer good. There is no market price, only
expenditures required to take the trip. As a result, valuing access and catch cannot be done by simply
observing market transactions. Instead, non-market valuation techniques must be used to value
recreational trips. The non-market valuation techniques involve either observing behavior or presenting
anglers with hypothetical trip scenarios in a survey. The later, called revealed preference techniques,
would be impossible to apply in this case as there are no current data collection efforts for the
recreational sector in either pilot country. To address these concerns more broadly for the Caribbean,

> https://www.wttc.org/-/media/files/reports/economic-impact-research/regions-
2017/caribbean2017.pdf
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FAO funded a separates survey of angler behavior in the region. The methods and results of that effort
are detailed in Gentner and Whitehead (2018).

General Model Assumptions

General assumptions are detailed by model below. Basic economic theory assumptions about proper

market function and business and consumer rationality are assumed to hold. That is firms and

consumers are assumed to be price takers in a competitive and free market place. Overall, no models

contain a dynamic component or behavioral feedback loop. They are assumed to project changes best

around marginal changes in market conditions. All values are in 2018 US dollars.

Recreational Models

1.

10.

Grenadian model assumes that Caribbean wide expenditures are appropriate for Grenadian
billfish anglers.

Grenadian and Dominican Republic charter cash flow models assume that the average cash flows
for the boats reporting from the entire Caribbean are appropriate for the pilot countries as there
was not enough charter response to the WTP online survey to stratify by country. Without any
information on this sector in the Caribbean from any source, it is unknown if this is an accurate
assumption. From GCG work in this region and with pelagic sportfishing charters globally, the
operations in the Dominican Republic and Grenada are similar to pelagic charter operations
elsewhere.

Assumes Dominican Republic non-resident participation rate is the same as the Grenadian non-
resident participation rate.

Assumes resident participation rate in all marine fishing activities is same as the Caribbean wide
rate produced by Cisneros-Montemayor and Sumaila 2010.

Assumes US percentage of all marine recreational fishermen that are fishing for large pelagics
applies to the Caribbean and the two pilot countries in particular.

Assumes the average participants per boat trip is 4.8 anglers as taken from the US Large Pelagic
Survey.

Assumes the US effort proportion directed at highly migratory species (HMS) versus all other
species applies to the Caribbean.

Assumes the HMS effort proportions in the US can be applied in the Caribbean.

Assumes all effort increases by mode at the same proportion as current proportions.

Assumes that the Caribbean wide multipliers for the impact of tourism expenditures on GDP and
employment can be used for Grenada and the Dominican Republic.

Commercial Models

1.

All commercial vessels assume that the vessel is not owner operated. Cash flow represents return
to the vessel owner. If the owner is also the captain, the cash flow would also include the
captain’s share. There are percentages of vessel ownership in the inputs page if a further break
down of cash flows is necessary or desired.

Both models do not contain landed grades and use average dockside prices and therefore
revenues for exports and domestic supply chain fish. For the Dominican Republic this has no
impact. For Grenada, this masks the tuna grade issues. The model would still allow improved
prices for better grades by raising the average tuna price.
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3. Grenada model assumes that the trips per vessel per year estimates from the landings data are
more accurate than the self-reported totals estimated from the survey.

4. Grenada model assumes that all YFT and BET landed make the grade for export. There are no
grades reported in the landings data.

5. Grenada model assumes that the net export margins from the largest exporter fit all Grenadian
exporters.

6. Grenadian model assumes that 2013 landings revenue data is suitable for use with 2017
expenses and that there has not been any significant structural change in the industry.

7. Dominican Republic model assumes that 2011 landings revenue and cost data is suitable for use
and that there has not been any significant structural change in the industry.

Data Collection

Overall, it was difficult to conduct statistical samples of these fishery sectors in the pilot countries. There
was no universal frame for any of these sectors. Both pilot countries have commercial fishing licenses,
but neither of them separates out longline or FAD fishing boats directly. Neither license frame contains
any contact information either. Similarly, for the recreational sector, there is no fishing license and no
data collected on that sector at all. As a result, any surveying will rely on a sample of convenience.
Specific sampling regimes will be discussed for each country and sector below.

While the fisheries in each country have their similarities, the cultures and communities are different.
The data collection section will cover the recreational data collection, the more complicated data
collection first, followed by the commercial data collections in each pilot country.

Recreational Sectors

Both Grenada and the Dominican Republic lack recreational fishing licenses and recreational data
collection systems. As a result, there was no frame of saltwater recreational anglers available to use for
statistical sampling purposes, nor was there a list of saltwater recreational participants in either pilot
country available to establish total participation and therefore total fishing effort.

One way to address the lack of a universe of recreational anglers is to conduct a telephone or mail
screening survey that reaches out to local residents to develop a sample frame and to establish a
participation rate that can be used to develop resident participation estimates by island. For tourist
anglers, in-person exit interviews at airports can be used to screen visitors, establish a participation rate
and recruit participants for a more detailed follow-up survey. However, due to time and budget
constraints on this project, none of these options were available.

Ins