Value chain analysis of the main
artisanal fisheries in the
Galera-San Francisco Marine Reserve

Value chain analysis of the main artisanal fisheries in the
Galera-San Francisco Marine Reserve
Pacific bearded brotula (Brotula clarkae)
Mahi mahi (Coryphaena hippurus)
Bigeye tuna (Thunnus obesus)
Striped bonito (Sarda orientalis)
Green spiny lobster (Panulirus gracilis)

Developed by:

With support from:

August 2011

This document should be cited as:
Christopher Castleberry & Dirk Riebensahm, 2011. Value chain analysis of the main
artisanal fisheries in the Galera-San Francisco Marine Reserve. Nazca Institute for
Marine Research, Quito. Ecuador.
Contact information: cgcastle@gmail.com
driebensahm@institutonazca.org

Table of Contents
1.

Introduction ..................................................................................... 2

2.

History of the Galera-San Francisco Marine Reserve ....................... 3

3.

Demographic and Socio-Economic Characteristics .......................... 4

4.

Fisheries ........................................................................................... 4

4.1. Pacific bearded brotula ..................................................................... 5
4.1.1.
4.1.2.
4.1.3.
4.1.4.
4.1.5.

Biological Information .............................................................................................5
Dynamics Associated with the B. clarkae Fishery .......................................................5
Methods of Fishing..................................................................................................7
End Market ............................................................................................................8
Value Chain Actors ..................................................................................................8

4.2. Mahi mahi ....................................................................................... 13
4.2.1.
4.2.2.
4.2.3.
4.2.4.
4.2.5.

Biological Information ........................................................................................... 13
Dynamics associated with Mahi mahi Fishery........................................................... 13
Methods of Fishing................................................................................................ 14
End Markets ......................................................................................................... 15
Value Chain Actors ................................................................................................ 16

4.3. Bigeye tuna and Striped bonito ...................................................... 19
4.3.1.
4.3.2.
4.3.3.
4.3.4.
4.3.5.

Biological Information ........................................................................................... 19
Dynamics associated with Bigeye tuna and Striped bonito Fishery ............................. 19
Methods of Fishing................................................................................................ 20
End Market .......................................................................................................... 20
Value Chain Actors ................................................................................................ 21

4.4. Green spiny lobster ......................................................................... 22
4.4.1.
4.4.2.
4.4.3.
4.4.4.
4.4.5.

5.

Biological Information ........................................................................................... 22
Dynamics Associated with Lobster Fishery............................................................... 22
Methods of Fishing................................................................................................ 23
End Market .......................................................................................................... 24
Value Chain Actors ................................................................................................ 24

Value Chain Dynamics .................................................................... 25

5.1. Banking Services ............................................................................. 26
5.2. Social Factors .................................................................................. 27

6.

Recommendations and Strategies.................................................. 28

7.

Nazca´s Activities Affecting Commerce within the Reserve .......... 29

8.

Appendices ..................................................................................... 31

Appendix A – Interview Questions asked to Fishermen ............................ 31
Appendix B – Interview Questions asked to Boat Owners ........................ 32
Appendix C – Interview Questions asked to Fish Traders ......................... 33
Appendix D – Interview Questions asked to Processing Companies ......... 34

Value chain analysis of artisanal fisheries

1/34

1.

Introduction

This study was completed by the Nazca Institute for Marine Research (Nazca)
within their program PESQAR (PESQuería Artesanal Responsable-Responsible
Artisanal Fishery). The PESQAR program is a three-year program funded by the
German Lighthouse Foundation. The project seeks to foster sustainable fishing
practices within the Galera-San Francisco Marine Reserve, located in the Northeastern province of Esmeraldas, Ecuador, while improving the quality of life of local
artisanal fishermen and their communities. Nazca was instrumental in the creation of
the Galera-San Francisco Marine Reserve.
In creating a marine reserve that contains several rural fishing communities, and
in working towards the betterment of those communities, Nazca has become directly
involved with the 7 fishing and agricultural villages located within the reserve.
Nazca’s interests in the area extend beyond the conservation of marine species and
habitats to the complex and difficult development challenges and opportunities the
area faces. Fishing is the primary economic activity for nearly the entire human
population of the reserve; therefore, it is necessary to perform a value chain study of
the principal capture species fished in the region. It is also important for Nazca to
utilize their knowledge of the Reserve’s commercial activity in order to understand
the implicit as well as potential effects on development and conservation in the area.
This value chain study attempts to accurately explain and illustrate each
commercial process for the most valuable capture species of the marine reserve.
These species include Pacific bearded brotula (Brotula clarkae), Mahi mahi
(Coryphaena hippurus), Bigeye Tuna (Thunnus obesus), Striped bonito (Sarda
orientalis) and Green spiny lobster (Panulirus gracilis). Each of these species is
included in the study due to their impact on overall economic activity in the
communities, as well as feasibility of research. San Francisco del Cabo and Galera are
the two principal fishing communities and contribute the majority of economic activity
in the region, and thus are the two communities examined in this study. The two
communities possess similar characteristics in fishing practices and capacity,
however, the differences in fishing efforts and activities will be described later in the
study. The 5 other coastal communities within the reserve do possess fishing activity;
however, it is minor in comparison to the fishing activity in the principle ports, so
they were not considered in this study. The study also seeks to provide valuable
information about potential changes in the chain to acquire greater efficiency and
growth in the appropriate areas, each directed towards principles of responsible and
sustainable development in the region.
The commercial activities in the region are of a very informal nature with regard
to records and data, and this has a direct and significant effect on research methods.
The research used for this study primarily consists of interviews with fishermen, boat
owners, fish traders, and processors. There are no records of production or sales,
and thus primary sources are the main source of information. This creates limitations
in the research. As each of the interviewees is a participant within the examined
value chain, each possesses a certain incentive and motivation to manipulate the
information provided. Many of these interviewees also come from relatively rural
communities with little education and exposure to external information. The study
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also utilized published information about Ecuador’s export statistics as well as
published value chain analyses of similar fisheries. The study primarily focuses upon
the upstream end of the chain, as that is where the majority of Nazca´s experience
has taken place and it is also where the greatest amount of information was
available, despite its informal nature. This is the first detailed study of its kind within
the region.

2.

History of the Galera-San Francisco Marine Reserve

The Galera-San Francisco Marine Reserve was established in October of 2008 as
a result of the efforts of Nazca with support from various conservation and
development-focused NGO’s. The reserve consists of 54,604 hectares (546 km2) off
the coast of Southern Esmeraldas, in the county of Muisne. The Reserve is named
after the two largest municipalities in the region: Galera and San Francisco del Cabo.
These villages also approximate the Northern and Southernmost points of the
reserve, respectively. The Reserve was established in this region after various studies
and surveys examining significant portions of the Ecuadorian coastline. This location
was determined to possess a high diversity of marine species as well as habitat, and
was ultimately selected over two other locations. The feasibility of conservation and
management was a deciding factor in the Reserve’s placement. The competitive
potential locations were closer to densely populated urban areas and coastline that
had already been bought and dedicated to cattle ranching or other uses 1 .

© Nazca

Figure 1: The Galera-San Francisco Marine Reserve is located in the southwest region of the
Esmeraldas Province in Northern Ecuador.

1

Luna, S. y F. Campos (eds). 2008. Estudio de Alternativas de Manejo para la declaración la de
Reserva Marina Galera-San Francisco. Ministerio del Ambiente, Conservación Internacional, The Nature
Conservancy y Corporación Instituto Nazca de Investigaciones Marinas. Quito.
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After Nazca and its partners began to explore and become familiar with the
region, the communities within the area began to consolidate their voice in support of
the establishment of a marine reserve. With their development concerns in mind, the
local communities became immediately supportive of Nazca’s interests in creating a
marine reserve in the region. In 1998 legislation was passed in Ecuador to create the
category of marine reserves along with the related legal implications; however, the
law was nearly entirely specific to the Galapagos Islands 2 . Regardless, it was this
legislation that allowed for the creation of Ecuador’s first continental marine reserve
nearly ten years later, Galera-San Francisco.
A marine reserve in Ecuador is defined as a marine area in which various parties
can use the marine resources under inter-institutional management. The Ministry of
Environment is the principal authority relative to protected areas in Ecuador. However, in the case of Galera-San Francisco there are a variety of NGO’s and institutions
involved actively as well as passively (donors) including: The Nature Conservancy
(TNC), Conservation International (CI), Fundación Futuro Latino America (FFLA),
WildAid, Nazca, Lighthouse Foundation, Ministry of Tourism and others. These
institutions are currently still in the process of collectively developing the
management plan for Galera-San Francisco in order to determine what practices will
transfer this marine reserve from an idea on paper, to a functioning protected marine
area. Today, the practice of industrial trawler fishing has already been banned from
the waters included within the Galera-San Francisco Marine Reserve as an initial step.

3.

Demographic and Socio-Economic Characteristics

The total population within the reserve was measured by Nazca in 1998 to be
4,488. This represented only 1.16% of the population of Esmeraldas. Esmeraldas is
the least densely populated province in Ecuador with 24.1 inhabitants per km2.The 7
communities: Galera, Estero de Platano, Quingue, Caimito, Tongorachi, Tongora, and
San Francisco del Cabo all have direct access to the marine reserve. It is assumed,
without formal data, that fishing is the main economic generator in the region and
that the region’s entire population is either directly or indirectly affected economically
by this activity2.

4.

Fisheries

The species examined by this study are Pacific bearded brotula, Mahi mahi,
Bigeye Tuna, Striped bonito and Green spiny lobster. Bigeye Tuna and Striped bonito
will be described collectively, since the harvesting processes and commercialization
for these species are similar. Aside from the Tuna and Striped bonito, each of the
species studied has a unique value chain and harvest practice. Therefore, this
document is organized according to species.

2

Luna, S. y F. Campos (eds). 2008. Estudio de Alternativas de Manejo para la declaración de la
Reserva Marina Galera-San Francisco. Ministerio del Ambiente, Conservación Internacional, The Nature
Conservancy y Corporación Instituto Nazca de Investigaciones Marinas. Quito.
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Table 1 shows the seasonal fishing calendar of the researched species. Fishing
season strongly depends on weather and ocean currents and therefore can vary
between years.
Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sept.

Oct.

Nov.

Dec.

Pacific bearded brotula
Mahi mahi
Bigeye Tuna
Striped bonito
Green spiny lobster
Table 1: Seasonal fishing calendar of the principle capture species.

Galera and San Francisco del Cabo are the largest villages within the reserve and
also contain the largest numbers of boats and fishermen. Each of these villages has
approximately 30-38 fiberglass boats ranging from 6 to 8 meters with outboard
motors of 45-75 horsepower that are capable of fishing offshore as well as inshore
fisheries. San Francisco del Cabo and Galera each contain roughly 20 and 10 or
dugout canoes (called “bongos” locally) respectively. These do not have motors and
are used for lobster fishing and inshore netting.

4.1.

Pacific bearded brotula

4.1.1.

Biological Information
Brotula clarkae, Hubbs 1944
(English name: Pacific bearded brotula, Spanish name: Corvina de Roca)

Distribution:
Habitat:
Size:
Feeding habits:
Reproduction:
Fishing type and gear:

Conservation status:

Baja California to Peru including the Galápagos islands.
Demersal, associated with rocky and coral reefs surrounded by sandy
or muddy areas.
Maximum size 98cm - 115cm
Depth:
1-650m
Carnivore, fishes and pelagic crustaceans
Pelagic, oviparous. The eggs float freely with the currents wrapped in
a jelly. Juveniles inhabit rocky areas between 40-75m in depth,
whereas the adults inhabit deeper waters.
Coastal and pelagic fishery; Bottom long-line
IUCN (the International Union for Conservation
Listed, not
of Nature):
evaluated
CITES (the Convention on International Trade in
Endangered Species of Wild Fauna and Flora):

Domestic regulations:
Figure 2: Biological information of Pacific bearded brotula (www.Fishbase.org).

4.1.2.

Not listed
None

Dynamics Associated with the B. clarkae Fishery

B. clarkae is fished in both Galera and San Francisco del Cabo. However, San
Francisco del Cabo is much more dependent on the species and has a far greater
production than Galera. The 5-7 month season is when the town is most
economically active, and it is during this time of the year that the greatest fishing
effort is exhibited and the most people in town have work. As B. clarkae is a non-
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migratory bottom fish, the season does not close as a result of migration, but rather
due to weather and its effects upon fishing efforts. In May-June, the Southern winds
begin with great intensity, which creates more significant currents in the fishing
areas. It is extremely difficult for fishermen to pull nylon lines by hand from the
ocean floor in the midst of a stiff current. Thus, when these winds and currents
arrive, fishermen in San Francisco are forced to abandon the B. clarkae fishery. The
economic potential of this fishery in San Francisco del Cabo often attracts more labor
than can be utilized due to the number of boats in town. This occasionally includes
lobster fishermen in their respective off-season.

© Nazca

Figure 3: Gutted B. clarkae; Scale: 10 cm.

Entry into the B. clarkae fishery as a boat owner is a capital-intensive task. The
fiberglass boat, motor, and fishing equipment can collectively cost $15,000 dollars.
This presents a significant barrier to entry for anyone who wishes to ascend from the
occupation of fisherman to boat owner, or anyone seeking to enter the fishery. Also,
the addition of equipment to fish other species in the region is very expensive.
Therefore, it is reported that many of the boats in the marine reserve are only
capable of fishing one portion of the available commercial species, as a
comprehensive setup would be extremely expensive. This is the main reason why
San Francisco del Cabo is a B. clarkae fishing town and not a Mahi mahi or Tuna
fishing town: they are not equipped to fish those other fisheries. Later, we will see
the difference in each town’s fishing activity and the associated causes 3 .
It is in this fishery where fishermen experience the greatest threat from piracy, a
common threat amongst Ecuadorian artisanal fisheries. This is due to the activity’s
close proximity to shore (15-30 nautical miles offshore). Piracy is a significant
problem in the area, and during a period of 6 months in 2010, it resulted in the death
of 3 fishermen and the theft of 10 motors ($6,000/motor). The piracy is executed by
people with access to similar fiberglass boats equipped with 2 x 75 horsepower
outboard engines. Pirates embark with 5-10 people on board to look for fishermen
during the night, seeking the opportunity to steal motors, fishing equipment, and
even the night’s catch. Fishermen need light at night to fish and are therefore easily
located by pirates. Pirates are typically armed and have murdered fishermen upon
resistance. The piracy can have an economic effect beyond the theft and loss of
equipment. Since fishermen can be out of work for months due to not having motors
or equipment, the economic effects of piracy can be great. Frequently, fishermen
stop fishing temporarily after instances of piracy due to fear. Due to the fact that
boats rotate crews in order to provide work for more fishermen, the effects of a boat
3

Boat owner in San Francisco del Cabo (Interview C. Castleberry, May 2010)
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being unable to fish are significant and directly affect 3+ households. In Galera, there
were at one time 6 boats onshore unable to fish due to attacks in 2010. This directly
affected between 20-30 fishermen, and even more were indirectly affected. In San
Francisco del Cabo one of the principle fish traders was essentially forced out of
business due to theft. The trader had 15 motors and used to handle the majority of
the production in Cabo; following repetitive theft, he now buys and sells no fish and
owns few boats.
4.1.3.

Methods of Fishing

Pacific bearded brotula is fished in San Francisco del Cabo using 6-8 meter
fiberglass boats with 75 horsepower outboard engines. Fishermen use bottom long
lines. The mother line is about 5-6 km long and equipped with 400-600 #6 J hooks
(gap width is 8 mm). The lines are baited with dead bait that can consist of a variety
of types of eel, shark, and other fish species rarely consumed by humans. When
submerged, the bottom long line is normally between 80 - 150“brazas” below the
surface, near the rocky portions of ocean floor. “Brazas” are the unit of measurement
used to determine depths in these artisanal fisheries. It is equal to a fisherman’s
wingspan, and thus not an exact measurement, but is likely between 1.5 and 1.75
meters. Fishermen leave port around 4:00 or 5:00 PM in the afternoon in order to
fish during the night, as that is when fishermen reported B. clarkae to be feeding
most actively. Typically,
fishermen place and collect
the long line twice in a night
and return to their home port
between 6:00 and 11:00 AM
the following day. Each boat
carries three fishermen to
sea: a captain and two
crewmen. The boat owner is
rarely a part of the fishing
effort. Boat owners typically
own more than one boat, and
the majority of the fleet is
usually owned by a small
number of owners (8-10).
Fishermen work for boat
owners in order to fish on the
boat; the division of earnings
© Nazca
and the commercial structure
Figure 4: Fishermen are back from B. clarkae fishing. One
will be described later.
fisherman is gutting the fishes.
The by-catch associated with the B. clarkae fishery is relatively low compared to
other long lining practices as they are by nature an unselective fishing method.
Species such as eel, snapper, shark, and other white fish make up the by-catch. The
by-catch is typically not very voluminous and frequently consists of other consumable
species. As it is a bottom fishery, there is virtually no by-catch of turtles or marine
mammals. Through research and monitoring of catches in San Francisco, the first
analysis of the results indicates that the B. clarkae population is in good biological
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condition and stable. It could very well be the case that the months in which the
fishermen are incapable of fishing due to wind are what allow for the stability of the
population. In studies based on evidence from bordering Colombia, it was determined
that the sexual maturity of B. clarkae is achieved at roughly 62 cm in length4 . Based
on this evidence, we can assume that nearly 75% of the capture monitored by Nazca
scientists in San Francisco del Cabo has had the chance to reproduce.
Fishermen return from a night of fishing B. clarkae with anywhere between 50
lbs. to 280 lbs. (23 kgs to 128 kgs) of commercial catch. However, boats also return
empty handed at times. An average catch is between 100 lbs.-150 lbs. B. clarkae is a
species caught only for domestic consumption in Ecuador.
4.1.4.

End Market

Each of the different species that leaves the marine reserve usually has different
end markets. This is due to a variety of factors including both social and economic
motivators. Each of these particular products was chosen as a result of the
commercial significance to the region’s economy as a whole or to the portion of the
population that engages in that fishery as in the case of lobster fishermen.
The B. clarkae from San Francisco del Cabo is a product of national consumption.
Its end point of sale is most frequently “Supermaxi” supermarkets throughout
Ecuador or restaurants and markets in Quito. When the trader from San Francisco del
Cabo does not deliver the fish to companies that deal with “Supermaxi”, he typically
delivers to another trader that transports and distributes fish in Quito. “Supermaxi” is
the largest retail chain grocery store in Ecuador. Currently, B. clarkae is not exported
from Ecuador. It was claimed by exporters of other species in Ecuador that no export
demand exists for B. clarkae due to the strength of the price in Ecuador. The white
fish is consumed in very high quantities in the highlands and large cities of Ecuador,
and thus maintains its demand and price stability. International prices for B. clarkae
do not create a comparably profitable opportunity for the export of B. clarkae.
4.1.5.

Value Chain Actors

Each of the unique capture species within the reserve possesses its own value
chain actors due to the diverse commercial processes involved. The fleet of fiberglass
boats that fish B. clarkae in San Francisco del Cabo is owned by a relatively small
number of boat owners who employ fishermen. It is at this point where we see the
first division in value chain actors. While the two groups of actors both exist at the
fishing level in the value chain, there are differences in their involvement, both in
investment and return. Upon returning from a day of fishing, boat owners sell the
day’s catch to a fish trader on the beach. In San Francisco del Cabo, there currently
are 3 fish traders who handle the entirety of B. clarkae production. The boat owner
and the crew split the daily total revenue 50/50, with each side being responsible for
50% of costs as well. It varies whether the captain and crew will split daily food costs
and equipment costs, but in most cases the total daily costs are split evenly between
the owner and crew. The daily costs must be paid back to the trader who forwarded
those costs such as fuel and bait. There is not a set wage paid to the fishermen, each
4

Acevedo J., Angulo W., Ramírez M. & Zapata L. A. 2007. Reproducción del pez Brotula clarkae
(Ophidiidae) en el Pacífico Colombiano. Rev. Bio. Trop.
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day a fisherman receives 1/3 of the ½ of total profit. The three fishermen collectively
split with the owner the total revenue. However, their portion of the total revenue
functions as a wage from the owner’s perspective.
The trader brings the fleet their fuel and bait, and sells the fuel to them at cost +
travel expenses, and occasionally loses money on the bait. The fuel is subsidized by
the government and is priced near $1.00/gallon. An unsubsidized gallon of fuel in the
region costs roughly $1.40/gallon. It was reported that if the trader sold bait to
members of the fleet at its actual value, few would fish due to this high cost. In
selling bait to the fleet at $0.80/lb. after buying it for $1.00/lb., the trader can lose as
much as $0.20 on bait alone. The bait is bought in nearby Esmeraldas or Muisne (the
most important fishing port in the province of Esmeraldas); this price negotiation
happens nearly every day and varies given the price at which the trader was able to
buy bait. However, the trader’s provision of the bait increases fishing effort, and
therefore more volume that the trader will ultimately buy and sell. There is no ice
used in this fishery in San Francisco until transport or storage on behalf of the trader.
In the event that there is no catch, boat owners typically lend fishermen money to
cover the day’s costs, or cover them until the fishing improves. This is very
problematic, in that fishermen consistently switch boats in order to avoid paying the
debt when the fishing improves. ’No system exists for recovering these debts
between boat owners. It is a frequent occurrence that boat owners and traders
calculate this event ahead of time and consider it in mind as an operating cost. The
behavior of fishermen with regard to debt generates a great deal of mistrust on
behalf of boat owners, and continually damages the social fabric of these small
communities.
Commercial catch weight
140
There is a size minimum in
(ccw)
per
boat
(lbs.)
order to sell B. clarkae to the
Total revenue (ccw x $1.90)
$ 266.00
traders and that is typically 4 lbs,
Costs
which corresponds to a total
length of approximately 60-66
Fuel (18 Gallons; $ 1.00/gallon)
$ 18.00
cm. Any individual smaller than
Food
$ 15.00
this is sold to small scale traders,
$ 63.00
Bait (70 lbs.; $ 0.90/lb.)
who either carry small quantities
Working equipment (hooks etc.)
$ 10.00
to nearby cities or sell to the
Total costs
$ 106.00
principle trader in San Francisco
Total profit
$ 160.00
del Cabo. The trader reported
that he lets small scale traders
Boat owner profit
$ 80.00
buy this volume and then sell to
Individual fisherman profit
$ 26.67
him in order to allow them to
create a small income for
Table 2: It illustrates a sample fishing day and the
associated revenues, costs and profits for boat owners and
themselves. He could buy these
fish directly from the boat cheaper fishermen. The daily operating costs do not include
depreciation of equipment.
than he buys from the other
traders. Also, this smaller volume
is given to locals, or given to those who help gut the fish and clean the boats. The
small fishes do add some additional economic activity to the beach in San Francisco
del Cabo; however, it is minor and does not enter the scope of this study. Traders
and boat owners in San Francisco del Cabo estimated that in 5 months this fishery
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produce
es roughly 150,000 lb
bs. (~68.1 metric ton
ns) of comm
mercial cattch for the town.
Using an average price of $1.90/ lb. th
his results in $285,00
00 of incom
me in the to
own
5
m
.
over 5 months
The
e next step
p in the value chain after
a
acquisittion by the trader is the
t transpo
ort
processs executed by the fish
h trader. There
T
are
primarily 3 traderss who hand
dle producction in
San Fra
ancisco del Cabo. The
ere is 1 trader who
handless nearly 70
0% of the volume,
v
wh
hile the
other tw
wo handle smaller am
mounts, on
ne only
handling
g the production of his
h 3 boatss. The
costs asssociated with
w being a trader are few in
numberr, but high in value. A trader must have
transpo
ortation cap
pacity (pickk-up truck)), as well
as ice and storage
e facilities for
f bait and low
volume catch days. The trad
der’s daily costs are
the purcchase of fish from th
he fleet, fue
el
deliveryy (which is recovered
d by the fle
eet) and
bait (wh
hich is occa
asionally re
ecovered at
a a
loss).Ad
dditionally, traders ha
ave contaccts with
either other
o
interm
mediaries, or more preferably,
processsing compa
anies. The most direcct line a
Figure 5: It shows co
ost items witthin the
trader can
c take is to sell dire
ectly to a processor
p
B.
clarka
ae
fishery
as
a percentage of
or the retail
r
level. In the casse of San Francisco
F
total revvenue. The graph is based
d on
del Cabo, this processor is a provider of
o fish to
incomes and costs exxperienced by
b a boat
Superm
maxi superm
markets an
nd a Quito-based
e day. It sho
ows an
owner on an average
distributtor that se
erves marke
ets and resstaurants.
e of a 140lbs.. catch with a daily
example
price of $1.90/lb6.
Howeve
er, the com
mpany dela
ays 8 days in paying
the trad
der. There are few tra
aders in th
hese small
communities who can withsttand this delay
d
in pay
y and musst deal with
h an additio
onal
ediary who can pay im
mmediatelyy and then
n deliver the product to either markets
m
interme
or resta
aurants, typ
pically in Quito.
Q
This adds an additional step to the chain, and
d
consequ
uent inefficciency in time and a reduced prrofit. Fortu
unately, forr San Franccisco
del Cabo, it was re
eported byy the principle trader that durin
ng times off good prod
duction
he has enough
e
ca
apital to witthstand the
e delay and usually deals
d
direcctly with the
compan
ny that sells to “Supe
ermaxi”.
The
e subseque
ent level fo
ollowing the
e transportt and trade
e to either an additio
onal
interme
ediary or prrocessing company
c
iss where the product begins to e
enter the retail
r
stage. The
T interm
mediary that works with San Fra
ancisco del Cabo, whe
en not selling to
the proccessor, typ
pically sellss directly to
o markets or restaura
ants in Quiito, where fish is
sold to consumerss. This inte
ermediary’ss costs only
y consist of
o fuel and ice for transport
after the investme
ent in a vehicle and storage
s
faccilities, if uttilized. The
e fish rema
ains
gutted, whole, and on ice if sold to an
nother interrmediary and
a is then filleted in either
the marrket or resttaurant in Quito. If sold to the processing
g companyy, the product is
5
6

Trader in San Franccisco del Cabo
o (Interview C. Castelberrry, May 14 2010)
2
Figure based
b
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nitoring of capture and information fro
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either processed (filleted) and frozen in the company’s facilities, where it enters the
company’s inventory, to be sold weeks later to Supermaxi, or sold to a distributor
that serves markets and restaurants in Quito. The processor utilized by San Francisco
del Cabo, who was interviewed for this study, quoted a 20% to 22% increase in price
that covers the company’s costs and provides for profit margins. This company deals
with both frozen and fresh products.
Catch

Intermediate
Trader

Markets/
Restaurants
in Quito

Distributor

Normal sized
fish
Normal sized fish
Undersized fish
Undersized fish

Local
Consumption

Landing site

Principle Fish
Traders

Normal
sized fish

Processing
Company

“Supermaxi”

Undersized fish
Small Scale
Traders

Local Markets/
Restaurants

Undersized fish

Processing/Distribution

Trade

Retail

Figure 6: Map showing the value chain for B. clarkae from San Francisco del Cabo.

The same sample day from table 3 (page 9) is used to extract operating margins
for boat owners and traders. Operating margins show the amount of profit made per
pound of fish. In this example the trader bought commercial catch weight (excluding
all undersized individuals) at $1.90/ lb. and then sold the catch to the subsequent
level in the chain at $2.30/ lb.
The wage paid by the boat
owner is equal to the fishermen’s
share of total revenue. Daily
maintenance costs are derived
from an average of $30.00 per
month spent on engine
maintenance as reported by boat
owners. Traders’ costs include the
fuel and ice used in transport, as
well as the money lost on
providing bait to the boats. Totals
are based on a day in which a
trader worked with 10 boats.
Operating margins for processors
and retailers are not known.

Value chain analysis of artisanal fisheries

Ccw per boat (lbs.)

140

Total revenue (ccw x $1.90)

$ 266.00

Costs
Fuel (18 Gallons; $ 1.00/gallon)

$ 18.00

Equipment

$ 10.00

Bait (70 lbs.; $ 0.90/lb.)

$ 63.00

Food

$ 15.00

Maintenance

$ 1.00

Crew wages

$ 80.00

Total costs

$ 187.00

Boat owner profit
Boat owner margin/lb.

$ 79.00
$ 0.56

Table 3: This table shows operating margins for a boat
owner on a commercial catch sample day of 140 lbs and
a retail price/lb of $ 1.90.
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Ccw perr boat (lbs.))

140
0

1 boat revenue (cc
cw x $ 2.30))

$ 322..00

Total rev
venue (x 10
0 boats)

$ 3,220
0.00

Total co
osts (10 boa
ats)
Raw good
ds

$ 2,660.00

Transportation of fuel and ice

$ 18.00
0

Purchase
e price of ice

$ 20.00
0

Bait

$ 140.0
00

Total co
osts
Cost perr boat

$ 2,838..00
$ 283.8
80

Traders total profitt

$ 382..00

Profit pe
er boat

$ 38..20

Trader margin/lb.
m

$ 0.2
27

Table
e 4: This table shows ope
erating
marg
gins for a loca
al trader in San
S
Franccisco del Cab
bo on a comm
mercial
catch
h sample dayy of 140 lbs and
a a
resell price/lb of $ 2.30.

Figu
ure 6 show
ws the costt items as a percentage of total revenue ffor the prin
nciple
trader in
n San Fran
ncisco del Cabo
C
based
d on a sam
mple day off 140 lbs. ccommercia
al catch
per boa
at. This trad
der manag
ges 10 boats. In this example he
h purchase
ed fish at $1.90
$
and sold
d at $2.30//lb., which
h are both typical
t
valu
ues, althou
ugh rates a
are highly
variable
e. As no ag
ggregate da
ata exists for
f the reg
gion in yearly figures,, a sample day is
used to illustrate these
t
costss. It is clea
arly visible that a trad
der’s prima
ary cost is the
purchasse of the fish from bo
oat ownerss (raw good
ds). The trransportatiion costs are
a
small in
n compariso
on. Any exxpense incu
urred by th
he trader th
hat is compensated for
f on
a daily basis
b
by th
he fleet is not
n include
ed as a cosst in this grraph.

Figure 7: This figure shows the cost
c
items
otal revenue for the
as a perccentage of to
principle
e trader in Sa
an Francisco del Cabo.
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4.2.

Mahi mahi

4.2.1. Biological Information
Coryphaena hippurus, Linnaeus 1758
(English name: Common dolphinfish or Mahi mahi, Spanish name: Dorado)
Distribution:
Circumtropical
Habitat:

Pelagic, present in coastal and open waters

Size:

Maximum size: 180 cm

Feeding habits:
Reproduction:

Carnivore, fishes, squid and pelagic crustaceans

Fishing type and
gear:

0-85m

Pelagic, releases its eggs in open waters
High seas fisheries, superficial long-line
IUCN:
CITES:

Conservation
status:

Depth:

Domestic
regulations:

Listed, not evaluated
Not listed
Catch, transport, and commercialization are only allowed if the
individual is 80 cm of total length or more.
Mahi mahi fishing may only be carried out with long-line (type:
“fine” or “long lasting”) with “J” hooks Nº 4 or 5 or circular
hooks N° 14 or 15 (Ministry Agreement N° 031).
Annual fishing ban from the 1stof July to the 7th of October
(Ministry Agreement N° 070).

Figure 8: Biological information about Mahi mahi (www.fishbase.org).

4.2.2.

Dynamics associated with Mahi mahi Fishery

Mahi mahi is much like B. clarkae in that it is fished by both communities, but is a
priority for only one. There is little volume caught in San Francisco del Cabo. Galera
directs more effort towards Mahi mahi than does San Francisco del Cabo, and thus it
makes a greater economic contribution to this community. There are factors that
create this scenario that are neither scientific nor economic, but rather they are social
and communal. When Galera's fishing fleet transitioned from 45hp to 75hp outboard
engines to begin fishing further offshore, they claim to have experienced a greater
threat from piracy due to the more expensive motors on board. Their intention was
to be able to fish both the B. clarkae (near shore) and Mahi mahi (offshore) fisheries;
however, having the 75hp engines near shore while fishing B. clarkae proved to be a
dangerous undertaking 6 . Thus, they decided to concentrate their fishing efforts
further offshore in the Mahi mahi fishery to avoid this dangerous situation. This
decision has not been made by San Francisco del Cabo despite the same
circumstances.
The Mahi mahi fishery in Galera is abandoned when the production falls off in
April-May, and is replaced by the Bigeye tuna and Striped bonito fishery. This is the
time when San Francisco del Cabo begins to fish further offshore for Billfishes with
minor efforts directed towards Mahi mahi. While the effort is relatively small in San
Francisco for Mahi mahi, it begins ironically at the same time as when Galera
abandons the fishery due to lack of production.

6

Fisherman in Galera (Interview C. Castleberry, June 2010)
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The target species of each town is determined by what they are equipped to fish.
The same equipment is not used to fish both B. clarkae and Mahi mahi, and few boat
owners and fishermen are equipped for both. In general, the Mahi mahi fishery
requires a greater investment,
as it involves higher
operational costs. There is also
a greater degree of risk
associated with the fishery due
to the behavior of the target
species, which is migratory.
Fortunately for Galera, there
are few boat owners and
traders with the capital and
infrastructure to cover this
riskier investment during Mahi
mahi season. For the purposes
of this study, the Mahi mahi
fishery in Galera will be
focused upon, as it is a much
more significant economic
© Nazca
contributor here than in San
Figure
9: Fishermen of Galera taking out a Mahi mahi
Francisco del Cabo.
specimen from a storage facility.

The Mahi mahi season in Galera is relatively short, but due to volume, it is a
highly profitable one for the community. There is a reduced piracy threat while
fishing these fishes due to distance from shore; however, it is not absent, and recent
attacks have occurred on boats fishing for this species.
4.2.3.

Methods of Fishing

Mahi mahi is fished from 7-8 meter fiberglass boats with a captain and 2-mancrew. In contrast to the B. clarkae fishery, it is a surface long line that fishermen use
to harvest this species. The mother line is about 5-6 km long and equipped with 300400 #6 J hooks (gap width is 8 mm). The hooks and branch lines are submerged at a
surface depth of approximately 10-15 “Brazas” (~15-26m). The hooks are most
frequently baited with octopus which is fished by the fleet during the night before
fishing for Mahi mahi. Fishermen leave the port of Galera around 5:00 or 6:00PM in
the afternoon in order to fish the necessary baits near shore. In this bait fishery,
recent attacks from pirates have occurred. The boat crew can return with between
200-1,500 lbs. of Dorado after 1-2 days at sea and they normally return at 4:00–
7:00 PM. The boats are equipped with ice in order to maintain the quality of the fish
product during the days at sea. The by-catch associated with this fishery is relatively
high in numbers of marine turtles. Unfortunately, marine turtles, in this case mostly
Black Turtle (Chelonia mydas agassizii) and Hawksbills (Eretmochelys imbricate) live
in the same habitat and eat the same food as the targeted fishes. There are several
ongoing non-governmental and governmental research projects with the objective of
minimizing the by-catch of turtles in this fishery.
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4.2.4.

End Markets

Mahi mahi is the only species examined by this study that is consistently fished in
the Galera-San Francisco Marine Reserve with the intent of exportation. There is a
size and level of quality that each fish must meet in order to be exported, but these
standards are usually met, and each fish is judged upon returning to shore by the
fish trader, and then once again when sold to the exporter/processor. This level of
quality is determined by the color and vibrancy of the fish, which is a result of caring
for the fish properly with ice and reducing transportation time. The principle importer
of Ecuadorian Mahi mahi is the United States, receiving an overwhelming majority of
the production, nearing 80%-90% of exports.
These fishes destined for
export from Galera are delivered to
exporters in Esmeraldas, the
capital city and principle port in the
province of Esmeraldas. It is in this
export facility where the product is
judged for the second time as to
whether it classifies for export
(which yields a superior price).
When the product does not classify
for export, whether as determined
by traders in Galera or by the
exporter in Esmeraldas, it typically
is taken to markets in the city of
Santo Domingo. In 2008, Ecuador
© Nazca
exported approximately 6,000
Figure 10: Stored Mahi mahi specimens on ice.
metric tons of Mahi mahi to the
United States, valuing $37.5
Million. This places it as the 4th largest fish export in Ecuador behind Shrimp, Tuna,
and Tilapia. This value is 16% of the total white fish export value from
2008 7 .Because the production of Mahi mahi falls within a relatively short series of
months, there is a fairly stable price during the months of production at around
$0.70-$0.80/lb paid to fishermen. However, the price is greatly affected outside of
peak season when production lowers in Ecuador and is subject to changes in
production from other countries. Because the United States is the primary recipient of
these exports, and because the U.S. imports the same product from a number of
countries, the price of Ecuadorian Mahi mahi is subject to numerous external
influences, and thus changes frequently. Ecuadorian exports make up a small
percentage of U.S. Mahi mahi imports. For example, it was reported that the price of
Mahi mahi in Ecuador quickly dropped in 2010 out of high season from $2.40 to
$1.40 in the course of 8 days, because exports increased from other countries that
began their fishery production 8 .

7

ASOEXPEBLA (Asociación de Exportadores de Pesca Blanca del Ecuador). www.pescablanca.com.
Accessed in January 2011.
8
Trader in Galera (Interview C. Castleberry, May 12 2010)
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4.2.5.

Value Chain Actors

The commercial process regarding boat owners, fishermen, and fish traders is the
same as the B. clarkae fishery in San Francisco del Cabo. Boat owners and crew split
50% of the day’s total revenue, and pay the trader back for the daily costs he has
covered. However, in contrast to San Francisco, the daily costs differ slightly. Firstly,
there is greater expense in fuel because fishermen fish further offshore. Secondly, it
is necessary for Mahi mahi to be on ice almost immediately after capture, and thus
each boat carries ice out to sea. There is no bait expense; however, fishermen catch
the bait upon taking to sea. This adds a minor additional cost in fishing equipment,
as they need a “pulpero” for catching octopus to use as bait.
Ccw per boat (lbs.)
500
To demonstrate the chain
Total revenue (ccw x $0.70)
$ 350.00
values and total revenues of
traders, boat owners and
Costs
fishermen, an average catch for
Fuel (70 Gallons; $ 1.00/gallon)
$ 70.00
this study will be assumed to be
Food
$ 20.00
500 lbs. Table 6 illustrates a
$ 12.00
Ice (4 blocks)
sample day of the Mahi mahi
Equipment (“pulpero”, hooks etc.)
$ 20.00
fishery in Galera, including the
Total costs
$ 122.00
associated total revenues and
Total profit
$ 228.00
costs for boat owners and
Boat owner profit
$ 114.00
fishermen. The figures used for
Individual fisherman profit
$ 38.00
this table are based on
averages reported by fishermen
Table 5: It illustrates a sample day of the Mahi mahi fishery in
and traders. This is only one
Galera of a boat crew and boat owner.
sample day and values can vary
greatly. The daily operating costs do not include depreciation of equipment.

Similarly to San Francisco del Cabo, there are few fish traders who operate in
Galera; however, an even greater majority of the volume is handled by one single
trader than in San Francisco del Cabo. The few traders in Galera own 60% of the
boats in the fleet. Traders in Galera estimated that the Mahi mahi season produces
roughly 160,000 lbs. (about 72.6 metric tons) of commercial catch for the town.
The trader in Galera judges the Mahi mahi upon its return to port as to whether it
is destined for export or national consumption, and there are two respective prices as
well. The majority of Galera's production qualifies for export and thus the export
chain is examined by this study. Similar to San Francisco del Cabo, traders possess
storage capacity and pick-up trucks to fill with ice in order to transport the product.
The principle trader in Galera typically possesses enough capital and handles enough
volume to deal directly with the export company, despite the long wait to receive
compensation. When the trader cannot afford the wait time or when the product
does not qualify for exportation, he delivers it to the markets in Santo Domingo.
There it is bought auction style and enters into various stands in the marketplace. In
summary, this chain is relatively direct and efficient 9 (figure 11, page 17).

9

Trader in Galera (Interview C. Castleberry, May 12 2010)
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Figure 11
1: This map illustrates
i
the
e steps withiin the value chain
c
for Mahi mahi caug
ght in Galera
a.

Marrgins for th
he subsequ
uent steps in the
value ch
hain are no
ot available
e. However,
exporte
ers describe
ed their co
ost structurre as
follows:: After proccessing, 80
0% of the fish’s
weight remains fo
or commerccialization. For
example
e, a Mahi mahi
m
that arrives
a
who
ole and
weightss 10 lbs. wiill weigh 8llbs upon export.
Therefo
ore, a fish bought
b
at $1.00/lb acctually
costs th
he exporterr $1.20/lb. due to the
e loss in
body we
eight. The exporter also
a
reportted that
there is $1.00/lb. in costs off exportatio
on
includin
ng fuel, ice,, internatio
onal transp
port, etc.
After exxport, the company
c
h $2.20 invested
has
in each pound of fish.
f
It wass reported that
average
e margins can
c be $0.20/lb.-$0.3
30/lb,
but fish is also dealt occasio
onally at $0
0.10/lb
or at a loss in order to deal with
ahi mahi exxported to the
inventory 10 .All Ma
S
is frresh, and therefore
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m
must
be
United States
dealt be
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age. Price negotiation
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importe
ers must be
e quick. Th
he small am
mount of
Mahi ma
ahi that Eccuador sen
nds to Euro
ope is
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ay, and kno
owing
der’s costs of transpo
ort, we can
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the trad
extract per pound
d margins for
f both the boat
owner and
a the tra
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ed in
transpo
ort are inclu
uded in the
e trader’s costs
c
alongsid
de raw goo
ods, the prrice paid fo
or the
days catch. The trrader’s num
mbers are based
on a day in which he deals with
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(table 6,
6 page 18)).
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Figure 12: Itt shows costt items as a
percentage of total revenue within th
he Mahi
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e graph is ba
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mahi fleet in
incomes and
d costs incurred by a boa
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mmercial cattch
weight, to be
b sold at $0..70.
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Boat owner
Ccw per boat (lbs.)
Total revenue (ccw x $0.70)

500
$ 350.00

Costs
Fuel (70 Gallons; $ 1.00/gallon)

$ 70.00

Equipment

$ 15.00

Ice

$ 12.00

Food

$ 15.00

Maintenance

$ 1.00

Crew’s wages

$ 119.00

Total costs

$ 232.00

Boat owner profit

$ 118.00

Boat owner margin/lb.

$ 0.24

Trader
Ccw per boat (lbs.)

500

1 boat revenue (ccw x $ 0.90)

$ 450.00

Total revenue (x 10 boats)

$ 4,500.00

Total costs (10 boats)
Raw goods

$ 3,550.00

Transportation of fuel and ice

$ 18.00

Purchase price of ice

$ 25.00

Total costs
Cost per boat

$ 3,543.00
$ 354.30

Traders total profit

$ 957.00

Profit per boat

$ 95.70

Trader margin/lb.

$ 0.19

Table 6: This table illustrates the operating margins for boat owners and traders on a sample day of
500 lbs. commercial catch sold at $0.70 to the trader who sells at $0.90 to the exporter.
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4.3.

Bigeye tuna and Striped bonito

4.3.1.

Biological Information

Thunnus obsesus, Lowe 1839
(English name: Bigeye tuna, Spanish name: Albacora or Atún ojón)
Circumglobal, present in tropical and temperate waters. In the Eastern
Distribution:
Pacific: South California to Peru, including oceanic islands
Pelagic and mesopelagic, open ocean with temperatures between 8°C and
29°C
Maximum size: 250 cm and 192 kg
Depth: 1-1500m

Habitat:
Size:
Feeding habits:
Reproduction:

Carnivore, fishes, squid and pelagic crustaceans
Pelagic, spawns year round

Fishing type and
gear:

Superficial nets and superficial long-line

Fisheries
interactions:

Bycatch of marine mammals (in Ecuador mostly during the humpback whale
season), sharks and sea turtles

Conservation
status:

IUCN:

Vulnerable, the Pacific
stock is classified as
“Endangered”

CITES:

Not listed

Domestic regulations:

None

Sarda orientalis, Temminck & Schlegel 1844
(English name: Striped Bonito or Bonito, Spanish name: Bonito)
Indo-Pacific. From Baja California to Peru, including oceanic islands except
Distribution:
Clipperton
Habitat:
Size:

Pelagic, coastal and open waters
Maximum size: 117cm and 10.6 kg

Feeding habits:
Reproduction:

Carnivore, fishes, squid and pelagic crustaceans

Depth:

1-30m

Pelagic

Fishing type and
gear:

Superficial nets and superficial long-line

Fisheries
interactions:

Bycatch of marine mammals (in Ecuador mostly during the humpback whale
season), sharks and sea turtles

Conservation
status:

IUCN:

Listed, not evaluated

CITES:

Not listed

Domestic regulations:

None

Figure 13: Shows biological information for Bigeye tuna and Striped bonito (www.fishbase.org).

4.3.2.

Dynamics associated with Bigeye tuna and Striped bonito Fishery

Within this study, Bigeye tuna and Striped bonito will be considered together due
to the fact that the harvest method and commercial process are nearly identical for
each fish. There is a minor difference in the price per pound of these species.
Galera begins its activity in the Bigeye tuna and Striped bonito fishery once the
Mahi mahi production has fallen off. When fishermen and boat owners in San
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Francisco del Cabo were questioned as to why there is no strong effort towards
Striped bonito and Bigeye tuna during this time of the year in San Francisco del
Cabo, most remarked that the equipment does not exist in their village. The nets
used for Striped bonito and Bigeye tuna in Galera can cost as much as $3,500, and
this requires a great investment on a boat owner’s behalf. Boat owners are typically
capable of equipping the boats with only a portion of the total potential equipment to
fish in this region. Few boats are equipped with a comprehensive collection of
hardware in order to fish all commercially significant species, as it would be very
expensive. Larger boats are also used for much of the Striped bonito and Bigeye tuna
activity to carry the very heavy nets and catch. There is also a contributing factor
that lies in the experience of the fishermen. While fishermen in the region may know
how to fish each of these species, without much practice and experience, it can be a
risky investment to equip and send fishermen after species they don’t fish for
consistently. Each of these factors were claimed to be true by fishermen when
questioned about the lack of Striped bonito and Bigeye tuna fished in San Francisco
del Cabo. It appears that Galera's utilization of the Bigeye tuna and Striped bonito
fishery creates a more efficient use of the year than in San Francisco del Cabo.
Galera does not experience the significant drops in income during part of the year
like Cabo does outside of B. clarkae season 11 .
4.3.3.

Methods of Fishing

Striped bonito and Bigeye tuna are fished with nets and typically serve as very
viable alternatives to the income provided by Mahi mahi. However, in Galera there
can be even a greater economic contribution made by the Striped bonito and Bigeye
tuna fisheries due to the longer duration of the season in which these are fished.
Striped bonito and Bigeye tuna are fished from the same fiberglass boats as the other
two principle products; however, nets instead of long lines are used. Fishing takes
place roughly 40 miles offshore, which places the majority of the fishing activity
outside the boundaries of the Galera-San Francisco Marine Reserve. The fishing effort
does not include operational costs as high as in the Mahi mahi fishery, but they are
similar to those of the B. clarkae fishery. Boats can return from fishing with between
400 and 1500 lbs. of catch, but 400-1000 lbs. is normal 12 .
4.3.4.

End Market

The principle destination for Striped bonito and Bigeye tuna from Galera is the
market in Santo Domingo. In these markets fish are sold auction style to those who
then place them in small stores within the marketplace. There does exist some small
export activity out of Ecuador of Bigeye tuna, but the Galera traders do not
participate in this activity, and therefore all Bigeye tuna and Striped bonito caught in
Galera is destined for domestic consumption. The reason why the Bigeye tuna from
Galera is not exported is due to its size. The Bigeye tuna that classifies for export is
much larger than what is caught with the nets in Galera.

11
12

Boat owner in San Francisco del Cabo (Interview C. Castleberry, May 2010)
Trader in Galera (Interview C. Castleberry, May 12 2010)
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Figure 14: Map of the steps within the value chain for Striped bonito and Bigeye tuna
caught in Galera.

4.3.5.

Value Chain Actors

The primary fishing efforts towards Striped bonito and Bigeye tuna within the
Galera San Francisco Marine Reserve also take place in Galera. The same traders in
Galera handle the Striped bonito and Bigeye tuna production as those that handle the
Mahi mahi production. This fishery serves as an alternative to the Mahi mahi
production when it is out of season. It was reported that despite slightly lower daily
volumes and prices, the Striped bonito and Bigeye tuna fishery can be an equal or
greater economic engine for the local economy due to the length of the season in
which it is fished. These species are caught by net rather by long lining, and an
average day yields as much as 500 lbs./boat. A typical harvest can consist of any
mixed proportions of Bigeye tuna and Striped bonito. Bigeye tuna typically carries a
slightly higher price around $0.60/lb. whereas Striped bonito yields an average of
$0.40/lb. There are fewer costs involved as there is no ice utilized until transport and
storage, and equipment doesn’t have to be replaced as frequently or at as high of a
cost. The only daily operational costs include fuel and food for the crew. In total, the
fleet in Galera can produce between 4,000 and 8,000 lbs. (1.8 to 3.6 metric tons) per
day on a good day in season.
Table 8 illustrates the
revenues and costs (excluding
depreciation of equipment) for
a boat fishing Striped bonito
and Bigeye tuna in Galera.
These figures are based on
information provided by
fishermen and traders. The
price of $0.50 is an average
between the prices for Bigeye
tuna and Striped bonito on a
given sample day.
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Ccw per boat (lbs.)
Total revenue (ccw x $0.50)
Costs
Fuel (36 Gallons; $ 1.00/gallon)
Food
Total costs
Total profit
Boat owner profit
Individual fisherman profit

600
$ 300.00
$ 36.00
$ 10.00
$ 46.00
$ 254.00
$ 127.00
$ 42.34

Table 7: It shows the revenues and costs for one boat
fishing Striped bonito and Bigeye tuna.
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4.4.
4.4.1.

Green spiny lobster
Biological Information

Panulirus gracilis, Streets 1871
(English name: Green spiny lobster, Spanish name: Langosta verde)
Distribution:
Baja California to Peru and the Galápagos islands
Habitat:

Demersal. Found in calm coastal waters at the low intertidal and subtidal
zones.

Size:

Maximum size: 32 cm for males and 30 cm for females

Feeding habits:
Reproduction:

Carnivore, scavenger

Fishing type and
gear:

In Mainland Ecuador: lobster nets made of monofilament or fine rope. In
Galapagos: collection by diving. In other countries: variety of lobster traps

Fisheries
interactions:

In Mainland Ecuador: bycatch of other sessile and demersal species
associated to rocky bottoms

Conservation
status:

Depth:

0-18m

Spawns in deeper waters, larvae are pelagic and juveniles are demersal

IUCN:

Listed, not evaluated

CITES:

Not listed

Domestic
regulations:

Annual ban from the 16th of January to the 16th of June.
Extraction and commercial minimum size is 26cm total length
or 15 cm tail length.
It is forbidden to capture, commercialize or consume egged
females (Ministry Agreement N° 182).

Figure 15: Biological information for Green spiny lobster (www.fishbase.org).

4.4.2.

Dynamics Associated with Lobster Fishery

For the purposes of this study, the lobster fishery in San Francisco del Cabo was
examined as it involves a far greater effort and produces greater volume than that of
Galera. There is a noticeable class distinction between lobster fishermen and those
involved in the B. clarkae fishery, as it requires less capital and investment. However,
lobster fishermen are owners of the equipment and boat and make their own
decisions, whereas fishermen who work in the B. clarkae and Mahi mahi fisheries do
not and are subject to the decisions of boat owners and traders. The market for
lobster creates an interesting dynamic, as it connects the least capital-intensive
fishing efforts with the highest price per lb in the reserve. This is not a characteristic
unique to the region; this dynamic is true in lobster fisheries all over the world. It is a
high price product with a very low cost of extraction in most cases. The lobster
populations along the coast of Ecuador are in a critical state. The species has
experienced drastic overharvesting in recent years and its size has diminished
greatly. Last year, scientists from Nazca monitored the lobster catch in San Francisco
del Cabo relative to individual size and weight. By national fishery law, the legal
minimum size for harvesting is 26 centimeters (total length). This size is measured
from the base of the antennae to the end of the tail and therefore refers to the total
length. Of the 800 lobsters measured by Nazca scientists, 20 were of legal harvest
size. This blatantly illustrates not only the diminutive size and instability of the
population, but also the difficulty in enforcing regulations in these environments.
Lobstermen have consistently harvested small lobsters and females with eggs, with
little regard given to restrictions or quotas. Lobster fishing, commercialization, and
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consumption is banned 6 months of the year (January – June) in order to allow for
the recuperation of the species.
However, with ineffective enforcement of this law, the effects are yet to be seen.
Nazca has played a significant role in supporting the ban within the Reserve and at
this time, there is very little fishing of lobster taking place during the ban. Larvae
transport via currents can affect populations in nearby regions, although not to such
a degree that appropriate management within the reserve would be undermined by
overfishing outside of it. More aptly, healthy stocks within Galera-San Francisco will
aid in the recuperation of nearby stocks due to larval transport.
The main issue that challenges lobster fishermen during the ban is the lack of an
alternative source of income and sustenance. Lobster fishermen can at times get by
with fishing other species near the shore in the offseason, but it does not compare to
lobster season incomes. There are a small number of lobster fishermen who have
small farms in the area that can create sources of income from minor agricultural
activity. This can be a successful alternative with a good cacao harvest, but otherwise
creates just enough income to get by on. There are many lobster fishermen that
would like to fish B. clarkae during the ban, but there are more fishermen than boats
in San Francisco and it is not easy to get on a boat. All of these factors contribute to
the difficulty in enforcing the ban on lobster fishing. However, with educational
efforts from Nazca and understanding the gravity of the situation and its implications
for the resource in the future, there is increasing respect for the ban. Nazca is
currently seeking alternative sources of income for the lobster fishermen in order to
relieve some pressure from the species. A very important factor in the viability of
alternative activities during the ban is the absence of industrial trawling fleets within
the reserve. Lobster fishermen can fish shrimp or other white fish near the shore in
order to have an alternative to lobster during the ban; however, a small amount of
industrial fishing can wipe out this fishery quickly. Fishermen reported stocks
increasing in the four months following the industrial ban. This is a key factor in their
ability to support the lobster ban.
4.4.3.

Methods of Fishing

Lobster fishermen fish from
dugout canoes and paddle
themselves to sea and back with
an oar. There are 15 of these
“bongos” that make up the lobster
fleet in San Francisco del Cabo, but
not all are consistently active. Two
lobstermen fish in one bongo
during fishing trips and at a given
time there are upwards of 22
active lobstermen in Cabo. The
fishermen place nets overnight and
retrieve them the next morning.
Fishermen return from retrieving
their nets with an average catch
Figure 16: Lobsters caught with an experimental trap.
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weight of 0-10 lbs. Lobster catches can reach as high as 20 lbs per day, but this is
unlikely and has grown increasingly infrequent in recent years as the overall size and
population has seen such great reductions. These lobster fishing methods have an
unfortunately high incidence of harmful by-catch. Young fish, coral, and sometimes
turtles are all incidentally harvested using these methods. Nazca is currently
developing traps for lobstermen that have no by-catch or negative effects on habitat.
4.4.4.

End Market

The most common end markets for lobster captured in San Francisco del Cabo
are the restaurants and hotels in nearby cities. During the fishing season, some of
the lobster captured in San Francisco is taken to the nearby international
“DeCameron” resort; however, this is a relatively new destination as it has only
recently opened. The more traditional point of sale for these lobsters has been
Atacames, a nearby city 13 . In these cities there is a great deal of competition as there
are many lobster fishermen in towns between San Francisco and these larger cities
such as those from Sua, Same, and Tonchigüe. It has been reported that demand for
lobster has dropped significantly in Atacames as it has recently experienced a decline
in demand amongst middle and upper-class tourists. However, this tourist base has
begun to purchase property in nearby Tonsupa as an alternative, where demand for
lobster has seen increases. Tonsupa is very near to Atacames and presents minor
increases in transport costs. It was also reported that lobster from San Francisco was
once exported, but that this exportation has been suspended mainly due to the small
size and illegal capture of product. It is assumed that due to an abundance of
competition and supply in this region of Esmeraldas, San Francisco del Cabo is not
connected with the optimal market for selling its lobster, but rather one of
convenience.
4.4.5.

Value Chain Actors

Lobster Fishermen do not experience as high of a capital-intensive entry into the
industry as do B. clarkae or Mahi mahi fishermen; however the amount needed to
equip a bongo and begin fishing is certainly not a small sum when considering local
economic conditions. Fishermen reported that a fully equipped lobster setup can cost
upwards of $1,000 to $1,500. These costs include items such as the tree from which
the canoe will be shaped, sails, oars, nets, floats, weights, and labor related to
construction. Lobster fishermen most frequently sell to a trader who comes to San
Francisco from outside and then carries the lobster to nearby cities. Lobster
fishermen reported receiving $3.50 -$4.00 per pound from traders. Restaurants
reported paying on average $5.00 - $7.00 per pound. During holidays, prices
increase dramatically due to increased demand. At times, lobster fishermen reported
transporting their own product to Atacames by means of public transportation in
order to receive a higher price. However, it was reported that occasionally a trader
can convince a hotel or restaurant to pay lower prices to fishermen selling directly in
order to eliminate their incentive to avoid an intermediary. The trader can guarantee
the hotel or restaurant high quantities and good prices, but only if they refuse to buy
direct from fishermen13. Selling direct does not require much additional capacity on
behalf of the fisherman as it is a relatively small quantity they are moving, but it is
13

Lobsterman in San Francisco del Cabo (Interview C. Castleberry, May 14 2010)
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difficult to do so consistently for the average lobster fisherman and any efforts to do
so have taken place on an individual basis. The transport of the entire fleet’s capture
would require an amount of investment that has thus far been prohibitive to any
lobster fishermen seeking to take control of their own value chain.
Items
Value ($)
“Bongos”
“Bongo” (wood & labor)
$ 600.00
Plastic sail
$ 15.00
Mast
$ 10.00
Wood paddles
$ 40.00
Anticorrosive paint
$ 36.00
Total:
$ 701.00
Materials
Nets
$ 208.00
Nylon
$ 48.00
Buoys
$ 120.00
Buoy Rope
$ 32.00
Weights
$ 160.00
Weight Rope
$ 72.00
Total:
$ 640.00
Total Cost (“Bongo” +
$ 1,341.00
Materials):
Depreciation
“Bongo” (2 years)
$ 351.00
Materials (3 months)
$ 968.00
Total:
$ 1,319.00

Monthly lobster catches were reported to
average 160lbs per month, but in light of
Nazca´s monitoring of the catch, 100lbs per
month is more likely to be an accurate
estimate. This can allow seasonal catches to
reach 700lbs to 800lbs. This translates into
roughly $2,450 - $2,800 per season per
fisherman.
Lobster fishermen do not incur any daily
cost to facilitate their fishing activities aside
from the depreciation of their equipment.
Bongos typically last roughly 2 years, and
fishermen replace a portion of their nets at
least once per season.

Table 8: It shows the initial and depreciation
costs associated with the lobster fishery in
San Francisco del Cabo.

Catch
Fish Trader
Landing site

Trade

Restaurants/
Hotels

Retail

Figure17: This map illustrates the steps within the value chain for lobster caught in San Francisco del
Cabo.

5.

Value Chain Dynamics

There are a great number of external dynamics that affect fishing efforts of all
types within the reserve. Social, economic, infrastructural, and even environmental
factors all play significant roles in the fisheries activity in this region as well as the
commercial processes. Independently or collectively, these external dynamics
frequently serve as detriments to growth and development in the fisheries sectors
and the region’s development. Overcoming these types of impediments and
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fluctuations is difficult with the limited resources and capital that exist in the
communities and fisheries sector. The actors are rarely equipped or have the capital
to overcome what should be small hindrances to progress or growth; however, these
dynamics grow to be chronic issues that perpetuate the inefficiency or stagnancy of
commerce within the Galera-San Francisco Marine Reserve.

5.1.

Banking Services

One particular dynamic that has a significant effect on both value chains and
regional development is a general banking competency. There are very poor savings
habits especially on the part of fishermen, not including boat owners. It is not
surprising that those who exist on the lower ends of class structure in the region
possess the least developed banking habits. Boat owners have already had
experience with savings or acquiring capital and/or equipment and therefore possess
a different level of banking proficiency.
There has been an increased effort on behalf of the national government as well
as the National Growth Bank (Banco Nacional de Fomento - BNF) to increase the
credit utilized by portions of the economy represented by the communities in GaleraSan Francisco. It was reported in an interview with a banker from the National
Growth Bank that their loan portfolio in the general region has increased from $3
million to $12 million since 1998. The most difficult impediment to acquiring credit is
typically collateral and guarantee. However, the bank is structured to provide several
adaptive options of collateral. The most reliable yet difficult from of guarantee to use
is a house or piece of land. Another option is the use of a vehicle such as an auto or
boat. However, those who do not possess property, which is frequently the case
among fishermen and others seeking their first form of credit, may have someone
who does own property sign for them on a loan. This form of guarantee may be used
for loans up to $7,000 at a rate of 10%, any loan greater than $7,000 must use
collateral of home or land at a rate of 11.2%14 .
It was also reported that of 10 loans provided to the artisanal fishing sector, 6 or
7 of the borrowers are victims of theft of the equipment they have financed. The
effects of piracy in thwarting development in this region are real. In the case of
Galera-San Francisco, the use of insurance on fishing equipment is nearly nonexistent. When a motor is stolen, the fisherman has lost the tool with which he works
and therefore lost his ability to repay the loan; this presents a serious problem for the
bank as well, and occurs with great frequency14.
The lack of insurance in the region is a result of the absence of official
registration and documentation of the equipment. Much of the equipment is loaned
informally or bought from a seller without documentation. There are ways to legalize
this equipment that require either a lawyer or gathering the documentation from
those from whom the equipment was bought. This frequently serves as a sufficient
impediment to executing the task. Insurance products have been successfully
introduced in other artisanal fishing communities in Ecuador 15 .

14
15

BNF (Interview C. Castleberry, June 3 2010)
Boat owner in San Francisco del Cabo (Interview C. Castleberry, May 2010)
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Ecuador’s National Growth Bank (BNF) appears to be an extremely lenient bank
relative to the recollection of loans and repayment structures. However, when lending
to the artisanal fisheries sector they experience great difficulty due to the negative
habits and customs of borrowers. It was reported that in the 90´s the German
government supported a lending program that was directed towards this sector of
the fishing industry. The program sought to provide loans to two fishermen selected
by the community for a boat, motor, and fishing equipment at a very affordable rate,
and then lend to two other fishermen afterwards, and so on. The desire was to allow
fishermen to transcend from fishermen to boat owners, a rare accomplishment.
However, despite the accommodating regulations and desire to produce success, the
program failed with very few examples of successful loan repayments. Spending
habits and lack of savings were reported to be the detriments to the experiment.
These habits are extremely difficult to change as they are rooted in the lifestyles and
customs of the region 16 .
BNF also commented upon the increased ease and success involved with working
with the women of the region as opposed to fishermen. Many who have involved
themselves in these fishing communities and rural populations of Ecuador have found
greater responsibility and accountability in women.

5.2.

Social Factors

The poor savings habits within the communities are exacerbated by rampant
alcoholism that exists in the artisanal fishing communities in Galera-San Francisco.
The negative effects of this custom cannot be overstated, as its effects are broad and
extensive. It consumes the majority of spending of whatever disposable income a
fishermen has, and is frequently justified by claiming that it is the only way to relax
and enjoy oneself. Weekends are marked by extensive drinking on the part of
fishermen, and any non fishing days that occur due to weather have very similar
outcomes. Development difficulties are very intertwined, complex, and cyclical, but
alcoholism along with lack of education is, in the author’s opinion, the single greatest
impediment of progress and development in these communities.
Perhaps the social factor that is most difficult to improve, or the most time
intensive, is education. It was reported by Nazca in their evaluation of the region
prior to the establishment of the Reserve in 1998 that between 12% and 17% of the
community is illiterate; this is greater than the national average of 9%. It was also
reported that only 3% to 11% of adults in the community had completed secondary
education 17 .The importance of education for growth and development is well known,
and the related predictors in this region paint a very stark picture for the future.
There is a notable difference between the behaviors and perspectives of the
fishermen within the region and farmers. The later are frequently more responsible,
save more frequently, drink less, and have more developed notions of long term
goals. This is due to differing dynamics with the two professions. Farmers are
focused upon the future as well as the effects today’s behavior will have upon their
16

BNF (Interview C. Castleberry, June 3 2010)
Luna, S. y F. Campos (eds). 2008. Estudio de Alternativas de Manejo para la declaración la de
Reserva Marina Galera-San Francisco. Ministerio del Ambiente, Conservación Internacional, The Nature
Conservancy y Corporación Instituto Nazca de Investigaciones Marinas. Quito.
17
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harvest. In contrast, a fisherman goes to sea each day to take out fish he was not
responsible for putting in the sea. His only sacrifice is his time. A farmer is constantly
attentive to his effects on the soil, carefully monitoring what damages he may cause
or avoid. He is also responsible for his own piece of property, and has ownership in
that.

6.

Recommendations and Strategies

Cooperative structures, or Co-ops, provide producers that lack the capital
necessary to achieve gains based on scale of production and access to markets with
the opportunity to collectively act in order to acquire such gains unavailable to them
as individual producers. There are fishing cooperatives in the region; however, they
are only moderately successful as their membership is not comprehensive nor are
they well organized or goal-oriented. Cooperatives that include both boat owners and
fishermen could provide great growth opportunities if managed properly. Increased
fishing effort resulting from co-op owned boats and direct sale to better markets are
just two examples of the potential gains to be acquired. The value chain as it exists
today could be replaced by a more efficient one facilitated by a cooperative structure
that circumvents the unnecessary intermediaries. The net result would be a greater
portion of profit arriving to the fishing communities.
Controversial relationships within the fishing communities have made unified and
cooperative behavior difficult to attain. However, with an appropriate understanding
of the financial gains to be had, there should exist sufficient motivation to act
collectively. Growth in co-op structures should be encouraged in this region in order
to fully capitalize on the commercial potential and the positive gains to be had in
development, education, and even conservation.
These cooperatives could potentially serve as vehicles to facilitate improved
savings habits, which is another important factor needing change in the region.
Cooperatives or similar savings groups could be formed so as to foster these
behaviors, which will have very positive effects on development. It has been noted
that women are a more cooperative demographic with which work in this context
these communities. This should be taken into account when establishing
cooperatives. Similar savings groups have existed in the region, but never directed
towards the fishing population.
Education is another area that should receive extensive attention from anyone
whose interest in the region is directed towards conservation or development. The
necessity of education in the development process cannot be understated. In these
relatively disconnected rural areas the primary source of education is experience.
Youth as well as adults are seldom exposed to ideas or customs that exist outside of
their repetitive daily lifestyles. Therefore, there is great difficulty associated with
educational efforts seeking to create a real understanding about conservation efforts,
long term goals, and the implicit advantages of living in a marine reserve. Beginning
with younger generations, these educational improvements can certainly be made,
and are necessary, but quantifiable results in educational improvements require a
long investment in order to be shown.
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The creation of alternative sources of income is important for the region.
Currently, there is a drastic dependence on fishing and small-scale agriculture in
these communities. Factors such as plague or weather systems are examples of
potentially crippling scenarios. More specifically, additional sources of income
increase the percentage of the population that is economically active. A significant
portion is currently dependent on the fishing activity of men, and many remain
economically inactive. Tourism is the most likely source of alternative income in this
region. The infrastructure that currently exists does not encourage travel within these
communities, but current paved road projects seek to foster coastal tourism in the
region. This will require education in hotel, restaurant, tourist services management,
and other activities that do not currently exist but that are very important for
successful tourism ventures. Small scale artisanal handicrafts such as jewelry and
furniture also provide potential industries and sources of income.
Another dynamic that is important for both the preservation and improvement of
the value chain as well as development in the region is the conservation of the
natural resources upon which the area is dependent. The sea provides both the
primary economic engines as well as food security for coastal populations, and the
rich forests are sources of each as well. The critical state of the lobster is an example
of how overharvesting and improper management may combine to have devastating
economic effects in the region. These resources must be cared for and managed in a
way that allows for their proliferation and preservation, not only to satisfy
conservation desires, but also sustenance and economic development. Conservation
actors in the region, as well as those with commercial interests, should act in a way
that recognizes the necessity of both the exploitation and conservation of these
resources to develop a responsible plan of action.
An important recommendation to actors invested in the future of this region is to
reduce alcoholism and promote education about its negative and diverse effects. As
said before, it consumes a significant portion of expenses, inhibits growth, has
negative communal and familial effects, and will serve as an impediment to progress
until it changes. There are few indicators that these customs will change in the region
or proof of them changing in other regions; however, they are encumbering.

7.

Nazca´s Activities Affecting Commerce within the Reserve

Nazca´s conservation and research efforts within the Galera-San Francisco
Marine Reserve are always tailored with the communities´ development and
commercial needs in mind. There is a delicate balance between responsibly
harvesting the region’s natural resources and ensuring their healthy status in the
future.
The principle species within the reserve that has experienced overharvesting due
to commercial pressures is the lobster. Nazca´s efforts within the lobster fishery have
been varied and they are currently exploring compensatory programs for lobstermen
that will allow for the recuperation of the population by not fishing during lobster
season. The program, which is a collaborative effort with the Non-Governmental
Organization (NGO) “Conservación Internacional” provides an alternative work
program for the lobstermen that are conservation focused, and compensates them

Value chain analysis of artisanal fisheries

29/34

according to the opportunity costs associated with not fishing lobster. Nazca is also
seeking funding and program development for a lobster hatchery and growth facility
to aid in the healthy recuperation of local populations. This program will also provide
alternative income options for the lobstermen who collaborate with Nazca´s efforts.
Nazca´s monitoring of the B. clarkae population also aids in ensuring the stable
future of this population by developing ideas of healthy harvest practices. The
monitoring processes also collect data about commercial catch quantities, price
trends, seasonal catch areas, and other valuable information that can lead to more
efficient efforts and commercialization.
Workshops and educational efforts carried out by Nazca´s are effective ways to
develop the communities´ valuation of their unique position of living within an
internationally recognized marine reserve. A comprehensive understanding of the
opportunity this presents could shape fishermen’s behavior towards conservation and
organization, which are integral steps to the potential path of developing a
sustainable seafood product from Galera-San Francisco, a goal of the PESQAR
program. The access rights that artisanal fishermen have within the Galera-San
Francisco Marine Reserve create a unique scenario in fisheries management. The
management plan for the reserve will receive significant international attention, and
successful management of these resources and the development paths of the
communities could provide a unique and applauded experience within international
marine resources management.
The development of alternative sources of income is a crucial point for
development in the region and for extracting pressure from the upstream portions of
the value chain. The women in these fishing communities serve as an effective
starting base in these developments. Within the PESQAR program, Nazca started the
“Pro-tejer” initiative. The name is a wordplay of “proteger” (protect) and “tejer”
(weave). The concept is based on raising awareness of the problems associated with
debris and trash in the communities. Women of San Francisco del Cabo collect and
recycle plastic waste (e.g., used plastic bags from households, streets and beaches)
to manufacture handcraft products. On the one hand, this helps with treatment and
disposal of waste materials and, on the other hand, could become an interesting
alternate income for these women.
Nazca has also completed the construction of a vhf (very high frequency) radio
tower in the reserve, collaborating with Wild Aid, a conservation focused U.S. NGO.
The Fishermen from Galera and San Francisco del Cabo usually do not possess
technical equipment like GPS or radio communication systems. In order to increase
working safety at sea, Nazca equipped 70% of all artisanal fishing boats registered in
these villages with special waterproof marine vhf radios. Now fishermen have the
ability to communicate within the fleet as well as with land. There was previously no
manner in which fishermen could communicate and this presented a great danger in
light of the piracy issues. Fishermen use the radios in conjunction with handheld GPS
systems that have also been delivered to some fishermen of the fleet. These GPS
devices allow fishermen to not only save on fuel costs and fish more efficiently in
optimal locations, they also provide additional security when used with the radios to
respond to piracy threats.
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8.

Appendices

Appendix A – Interview Questions asked to Fishermen
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

How much of your year is spent catching commercially valuable species?
Have you seen the catch levels change at all in your time fishing? Have you had
to adapt in any way?
How did you buy any equipment that you own?
Have you ever utilized any sources of credit? Where did you find them and at
what rate?
Do you use any other banking services?
Because the cooperative is ineffective, what gains do you think anyone is
missing out on as a result of not being in it?
Does any competition exist between the fishermen relative to catch?
Do you have any way to estimate your alcohol expenses?
What do you fish when you are not in your high season? How does it compare?
Are your costs nearly the same? What does a lobsterman do typically in his offseason?
Do you have to be a licensed captain to run a boat? Do you need a license to
fish? Can you describe the registration process and whether or not the law is
enforced? Is this ever prohibitively difficult?
Do you know any examples of fishermen transcending to boat owners?
How much does a captain’s license cost? What are the gains from attaining this
license?
What are your opinions of the banks in this region?
Do you have any ability to work in agriculture when you are not fishing, or is
there no time? How does the income compare?
If you are in the cooperative, do you know what happens to the dues? Why
haven’t those savings ever gone to the purchase of a boat?
Do you have any estimations of what you make in a day/month/year fishing?
How often do you return from fishing empty handed?
How often are you unable to fish due to weather? What do you do in order to
compensate?
Have significant weather patterns ever had a drastic impact on an entire fishing
season?
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Appendix B – Interview Questions asked to Boat Owners
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

How did you by your equipment? How did you pay? Did you utilize a loan, and if
so, from where did you get it?
Do you use any other banking services?
Do you have to sell to the same trader every day? Has he extended you any
credit?
Any idea of what your expenses on alcohol are? How much do fishermen spend
on alcohol?
Do you sell much of your B. clarkae in town, or is it best to only sell smaller
species locally?
What are the size minimums to sell to a trader, what do you do with the smaller
catches?
Do you have any comments about your town’s relative dependence upon one
species?
Do you have any guesses about what the traders receive per lb.?
When do you pay your fishermen? Do you always pay them in cash? Is there
any trust or informal credit extended between you and the fishermen?
Do you know of any examples of fishermen transitioning to boat owners
through savings?
Have there ever been any insurance products utilized in the reserve?
Is ice used in your fishery? How much does it cost?
What are your general opinions about the banks in this region?
Is there frequently conflict between traders and boat owners?
How did you determine to whom you sell your catch?
Do you have an idea of what a trader can make in a week or month?
How long does it take you to pay for a boat or a motor?
How much do you spend on the maintenance of your equipment?
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Appendix C – Interview Questions asked to Fish Traders
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Do you have records that could serve to gather monthly totals, or can you
estimate the totals for any given time period?
Where do you think that most of the product from this reserve ends up?
How would you describe the gains of the cooperative in Galera?
Do any deals exist between you and particular boats? (i.e. credit, food gas)
Could that boat sell to another trader on any particular day if he desired?
Are you locked into an agreement with a particular purchaser in any way?
Do you think that the product you trade arrives at an end of the highest
possible quality?
Do you ever lose fish after catch because of spoilage or no one buying it?
Do you have any estimations or records of commercial activity of the fish that
are not high season/principle species?
What are the size minimums that you buy?
Do you know if this product is frozen once you sell it to a processor?
How much small species volume is moved within the region? Do you know how
many people sell it? Do you have any estimation about how much profit they
make in this endeavor?
Do you have any opinions about the relative dependency this region has on a
few number of species?
What do you pay /lb.? What do you receive /lb.?
What do you think are the end points of sale for this product?
Do you think we could increase the amount of Mahi mahi that is exported from
this region by way of improving handling?
Do you always pay in cash? When do you pay? Is there any trust or credit that
exists between you and boat owners?
If you are a trader who owns all his own boats, and only sells his own product,
what led you to this structure? Why don’t you buy other boats’ product?
Does everyone in Galera use the same trader because it runs through the coop?
Do you know any examples of fishermen transcending to boat owner through
savings?
How did you become a trader?
Did you utilize any credit for your equipment?
What are your opinions about banks in the region? Do you have any suggested
changes or needs to be met?
Do you have the ability to store product until a trip to market is necessary?
Is the potential of Mahi mahi for export apparent early in the chain, and is price
affected by this?
Where do you get your ice?
How much ice do you have left when you arrive in Esmeraldas?
Does any conflict exist as a result of who is buying from whom?
How did the trader in San Francisco del Cabo attain so much volume?
What do your costs consist of?
Do you make any profit on the materials you provide for each trip? (i.e. gas, ice,
food, bait)
Where does the bait come from? Who buys it?
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Appendix D – Interview Questions asked to Processing
Companies
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Is any B. clarkae from Ecuador exported? Is it a result of a lack of international
market, or is the market healthy enough in Ecuador’s metropolitan areas?
Does any import competition exist for the species that are consumed
domestically? Where does the competition come from?
Where do you export Mahi mahi to? Who are the international competitors?
Where is the point of consumption for products that originate in this reserve?
Are there any destinations other than human consumption?
What processing/packaging occurs for these species? What is required to meet
European and North American import standards?
Do you have any guess as to whether or not there is unmet demand for this
artisanal product?
Could an improved handling structure impact the end destination of this
product?
What do you estimate an average catch to be per artisanal boat?
Does Ecuador have any unique species or products that would allow it to gain
international market share?
Is Ecuador’s international market share considered minimal or significant for the
species it exports?
How does transit take place for both domestic and international products?
Which are the products that are handled fresh or frozen?
What do you pay/receive per lb.?
Are demand changes in Guayaquil and Quito the most powerful price drivers?
Do processing companies own any boats in Ecuador (industrial or artisanal)?
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