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Small-scale fishing communities are increasingly connected to international seafood
trade via exports in a growing global market. Understanding how this connectedness
impacts local fishery systems, both socially and ecologically, has become a necessary
challenge for fishery governance. Market prices are a potential mechanism by which
global market demands are transferred to small-scale fishery actors. In most small-scale
fisheries (SSF) this happens through various traders (intermediaries, middlemen/women,
or patrons). By financing fishing operations, buying and selling products and transferring
market information, traders can actively pass international market signals, such as
price, to fishers. How these signals influence fishers’ decisions and the consequent
fishing efforts, is still poorly understood yet significant for future social-ecological
sustainability. This paper uses an economic framed field experiment, in combination
with interviews, to shed light on this. It does so in the context of the Philippine patron-
client “suki” arrangement. Over 250 fishers in Concepcion, lloilo were asked in an
economic experiment, to make decisions about fuel loans in light of changing market
prices. Interviews with participants and their patrons gathered additional information
on relevant contextual variables potentially influencing borrowing. They included fisher
characteristics and socio-economic conditions. Contrary to our hypotheses, fishers
showed no response in their borrowing behavior to experimental price changes. Instead,
gender and the previous experiment round were predictive of their choice of loans in the
experiment. We explore possible reasons for this and discuss potential implications for
social-ecological sustainability and fishery governance.

Keywords: global seafood trade, behavioral economic experiments, gender roles, patron-client relationship,
Philippines, market price, fisher behavior

INTRODUCTION

Small-scale fisheries (SSF) are increasingly linked to expanding global seafood trade and, as
such, are also more affected by various market features at these larger scales, such as fluctuating
demands, volatile prices, or eco-certification schemes (Berkes et al., 2006; Crona et al., 2015, 2016).
The small-scale nature of these fisheries means their connections to international seafood trade
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also have implications for human development, local
exploitation, and food security (Béné et al., 2016). For example,
with trade liberalization, prices received by small-scale fishers
are no longer domestically set, but are affected by international
markets, and thus much less connected to, or driven by, local
supply and overexploitation (Thanh and Flaaten, 2012). The
exact ways in which fishers™ extractive behavior and subsequent
ecological sustainability is affected by market integration remains
unclear. One often cited mechanism through which international
markets penetrate SSF societies is price. Existing literature
on SSF suggests that fishers change their efforts as a result of
economic incentives (Andersson and Ngazi, 1998; Gossling,
2003; Kooiman et al., 2005; Johnson, 2010; Mafez and Ferse,
2010; Brewer, 2011), but their specific responses (a behavior) to
fluctuating world market prices, and the effect of these responses
on resource extraction, remain uncertain. In fact empirical
literature documents a wide range of responses by fishers to such
price changes (Pollnac and Crawford, 2000; Salas et al., 2004;
Minarro et al., 2016), indicating that our understanding of this
complex phenomena is still incomplete.

Studying the effects of price changes on fishing and ecosystem
dynamics is complex because market incentives trickle through
the social fabric of fishing societies and are generally transferred
to fishers via trading agents positioned between the fishers
and local, regional, or international market systems. Within
SSE these traders (often referred to as middlemen, patrons or
intermediaries) provide a range of both social and financial
services. They represent a key link in transferring global market
incentives to production, which they do largely though financing
and loans, e.g., providing new vessels and gear (Johnson, 2010;
Marnez and Ferse, 2010). The reciprocal services provided by
traders to fishers, in return for loyalty, supply, favors and
other benefits, enable fishing populations around the world
to operate in settings where institutional, and social support
may be scarce (Carnaje, 2007; Johnson, 2010; Ruddle, 2011).
They also buffer variabilities in income and livelihood due to
drivers such as seasons, policies or natural disasters (Drury
O'Neill et al., 2019). These reciprocal relationships are often
termed patron-client relationships. They vary in their degree
of formalization or institutionalization and can range from the
provision of petty cash advances to fisher acquaintances, to acting
as godparents to fishers’ children due to inherited family business
ties. Research has flagged that patron-client relationships can
be both exploitative and beneficial depending on the context
(Hardiman, 1996; Johnson, 2010; Ferse et al., 2014; Nurdin and
Grydehej, 2014; Mifiarro et al., 2016; Purcell et al., 2017). Yet
how they mediate fluctuating price changes and transfer these
to fishers, and how this in turn influences extractive patterns is
poorly understood. This paper takes a first step in addressing this
gap by using methods from behavioral economics to examine the
influence of seafood prices on fishing efforts through patron’s
provision of fuel loans, and how this is filtered by fisher
characteristics and the patron-client system. More specifically
we ask:

e To what extent does a change in the price, filtered
through a patron (under uncertain catch rates) affect fishers’

loan taking behavior, and consequently their assumed
fishing effort?

e What household and individual level characteristics (e.g.,
nature of patron-client relationship, economic conditions,
gender, gear type, and financial risk preferences) predict
fishers” propensity to take fuel loans from patrons?

In this study behavior is conceptualized as an observable
output of a decision-making process; a cognitive process
involving either analytical thought, conscious or unconscious
drivers or feelings as well as recognition-based or by the book
decisions e.g., based on social roles (Weber and Lindemann,
2007). We assume that loan-taking decisions are directly
translated into action or behavior.

Contrary to theoretical approaches that assume “rational
actors,” behavioral economic experiments can capture the
bounded rationality of decision makers and test the influence
of a particular variable (such as price), while accounting for
other factors (such as gear type, gender norms, risk attitudes,
and household funds or assets owned), which have all been
argued as potentially important in determining fishers’ financial
and extractive decisions (Platteau, 1989; Eggert and Lokina,
2007; Fabinyi, 2007; Croson and Gneezy, 2009; Ruddle, 2011;
Charness and Gneezy, 2012; Mifarro et al., 2016; Kininmonth
et al., 2017). Yet, despite the promise of behavioral economic
experiments to understand complex social-ecological causality,
the SSF literature has, to date, been dominated by a “rational
actor” model of decision-making (Fulton et al., 2011). Similarly,
many fishery market interventions have also been informed by
economic theories resting on assumptions of rationality, even
though such assumptions of actor behavior are unlikely to hold
true in the context of ’small-scale societies’ like SSF (Henrich
et al., 2001; Jentoft and Eide, 2011). This paper aims to shed
new light on the complex causality between international seafood
trade and local fishing and loaning behavior by making use
of experimental methods. We believe this provides a novel
addition to SSF scholars struggling to understand these complex
dynamics, but also provides knowledge on fisher and patron
responses to market fluctuations, to better inform attempts
to develop sustainable fishery governance interventions, as
noted by Kininmonth et al. (2017).

The paper first elaborates on our choice of methodology in the
Methodological approach section. The Case Study subsection to
the Experiment Participants subsection then situates and justifies
the experimental design within the context of the Province of
Iloilo, the fisheries of the area, the patron-client system (known
locally as the suki system), and how patrons themselves respond
to price fluctuations. Based on our two overarching research
questions we develop a set of hypotheses regarding how our
focal variables relate to loan taking and the extractive behavior
of fishers. We anchor these in existing theories or empirics and
describe the experimental design we used to test them. Our results
are then elaborated in relation to the context of the field sites and
discussed in relation to other studies on SSF and trade. We finish
with a short reflection on the limitations in the experimental
setting and design.
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METHODOLOGICAL APPROACH

We applied a mixed methods approach, systematically testing
fishers’ responses to price changes (filtered through a patron)
in behavioral economic experiments while contextualizing the
observed behavior with interviews and observational data. We
used a price increase as a proxy for a new connection to a global
market. We focused on fishers’ decisions to take different size
fuel loans (which implies different fishing efforts) from their
patrons for fishing (the most frequent loan-type in the study
area) in response to uncertain catch rates and changing prices.
This was done as a means to isolate the trickle down of market
prices through the patron-client link, and how this translates
into fishing effort. Our choice of this design is further motivated
below, in relation to the real-world context of the Iloilo region.
Figure 1 presents an overarching conceptual framework for the
paper which reflects our understanding of the system and the
transfer of price to patrons, fishers, the potential contextual
influences, and consequent fisher decisions.

Interviews or questionnaires can be inadequate at addressing
fishers’ behavior and decision-making (one part of human
behavior) in relation to market drivers as a result of hypothetical
biases associated with data collection (Schulze et al., 1981),
and our own extensive empirical work has repeatedly shown
this. Behavioral economic experiments instead allow the
construction of counterfactual narratives (Harrison
List, 2004), eliminating the hypothetical nature of interview
techniques and, through the use of real money, makes the
monetary consequences of participants decisions more real
(Kagel and Roth, 2016). Our approach rests on combining
interviews, observations and discussions (to provide the
background context for both validating the experimental
design, and later anchoring the interpretation of results),
with so called economic “framed field experiments” (Harrison
and List, 2004). We do this in the Philippines where the suki
system is well-documented as an institutionalized patron-
client relationship, prevalent in markets across the country
(Davis, 1973; Pomeroy, 1992; Hendriks, 1994; Carnaje, 2007;
Ferolin and Dunaway, 2013).

and

Case Study Area

The field work took place in the municipality of Concepcion
located in the northern part of Iloilo Province (Figure 2), which
borders the Visayan Sea, home to one of the top three fishing
grounds of the Philippines as well as the worlds center of
marine biodiversity (Ferrer, 2009, 2016; NEDA, 2011). A large
part of Concepcion’s population of 43,159 as of 2015 (Iloilo
Provincial Annual Profile, 2015) lives offshore across 12 island
barangays (the smallest administrative unit in the Philippines)
and is supported largely by fishing, with limited farming due
to poor terrain. The fisheries are dominated by small-scale
fishers (using boats <3 GT, locally termed municipal) who sell
almost all their catch and leave negligible amounts for household
consumption. The Visayan Sea area, in general, is one of the
top seafood exporters in the Philippines, thus highly connected
to national and international market systems (Hernando, 2005;
NEDA, 2011).

Market Prices

Lo i &

|
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FIGURE 1 | Conceptual diagram of the study system and certain behaviors in
focus. The diagram depicts the market prices being received by patrons, who
based on this provide an ex-vessel price plus fuel loan conditions (i.e., size,
pay back options) to fishers. Fishers then in turn make decisions about the
loan and their fishing activities which translates into effort. This results in a
catch and then an income, feeding back to their next trip, and related
decisions. We highlight in the gray box the contextual characteristics that we
hypothesize feed into fishers’ decisions.

Four main fishing styles or types (71% of participants)
were identified through structured interviews (post-experiment)
amongst the fishers in our sample, summarized in Table 1 below,
which are representative of the fleets around Concepcion.

We selected 11 island sitios (settlements) as field sites
according to their relative distance to the main fish port
and market (so as to capture a range of distances) and
representativeness of diversity in the fishing gears, vessels and
styles found in Concepcion. Fishers in each sitio were recruited
to the experiment through the Barangay Captain- the official
gatekeeper, elected by the barangay residents to politically
represent the barangay at the municipal level.
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experimental sites are is circled in red.

FIGURE 2 | Panay island location in Philippines (inset). The Capital of the main province on Panay Island, lloilo, can be seen circled in white to the south- lloilo City.
Concepcion is located on the North Eastern seaboard as is Estancia- the other major, and larger fishing port and town to the North of it. The area where the

TABLE 1 | Key features of the four main fishing styles in the study area and proportion of fishers in our sample (and proportion of total women and total men)

engaged in each.

Main fishing styles of sampled fishers

Gear (Hiligaynon, English) Palubog bottom set Taga hook & line Trol baby trawl Bubu fish trap

gillnets
Main target spp. Guma-a/short bodied Lagaw/threadfin Lokus/squid/Photololigo spp. Opusan/monocle
(Hiligaynon/English/scientific mackerel/Rastrelliger bream/Nemipterus spp. bream/Scolopsis spp.
name) spp. Latab/silver

biddy/Gerres spp.
Average vessel length (m) 6-7 6-8 8-9 5.5-7
% Total fishers (women/men) 21 (12/23) 19 (17/25) 17 (11/35) 14 (14/14)

Seafood products are typically landed in island barangays
or at the fish ports of Concepcion, Estancia or San Dionisio.
There are two main types of patrons in this study - buyers and
brokers. In barangays, “buyers” (fish traders based from their
homes) largely purchase the product. At ports “brokers” are
the main trader type. Buyers will sell to brokers or to retailers
and wholesalers on the mainland either every day or every
week, depending on if they dry the products in their homes.
The brokers sell the fresh products most frequently to bigger
brokers in Iloilo City, Manila, Manapla, Cadiz, and other cities.
Wholesalers largely deal in dry produce and supply national
markets, supermarkets and also export. Processing companies in
Iloilo Province buy directly from fishers and barangays buyers,
targeting largely squid and small pelagic fish for international
export to Taiwan and China. Figure 3 depicts the value chain

and the sales paths involved, which are further described by
Drury O'Neill et al. (2018). This study specifically focuses on
the relationship between the fisher and his/her immediate trader
(patron- red in Figure 3).

Situating the Experiments in the
Conception Trade System - Elaboration

of the Patron-Client Relationship and

Price Change

This section describes the patron-client system and loan
dynamics in Concepcion based on complimentary data collection
(described under the section “Formulating Hypotheses to Test
With the Experiment”) to situate the experiment and support
assumptions of the experimental design, e.g., that patrons
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FIGURE 3 | Conceptualization of the market system in the Concepcion Municipality, Philippines. Arrows represent the sales paths of the product being sold. The
larger more bolded lines and arrows represent the actors in this paper and study — the fishers, barangay buyers, and brokers. The red indicates the patrons.
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transmit prices to fishers. Complimentary data was acquired
through various interview-types and discussions.

The value chain includes various forms of informal financing
arrangements from traders (patrons) to fishers, which form part
of the patron-client suki system. For details on the suki system in
other fisheries in the Philippines (see Pomeroy, 1990, 1992). Our
field experiments focus on individual fishers’ decision-making
in relation to the loans and ex-vessel prices offered through
this institutionalized suki system. While the word suki can refer
to both a regular customer, as well as the relationship itself
(Hendriks, 1994). Suki in this paper refers to the relationship.
In the Visayas this relationship is characterized by interest-free
loans, regularity, trust, personal connectedness and selectivity,
where only certain patrons are finally selected as partners
(Carnaje, 2007). After loans are repaid, clients (fishers in this case)
are typically free to take another lone or switch to a different
patron, although a debt of gratitude or “utang na loob” may keep
them tied (Davis, 1973; Carnaje, 2007).

Loan sizes and frequencies are decided according to fishers’
catch rates, fishers’ needs and requests, the patron’s available
capital, and the fisher’s loyalty to patrons (i.e., their commitment
to land their product only to that patron). Financing includes
most commonly, on a daily or weekly basis, the provision of fuel
loans (80% of fisher participants) and gear and equipment (once
or a few times a year) as well as family-related loans (typically
weekly) (53-55% of fishers). Thus, our experiment focused on
loans for fuel because of their high level of familiarity to most
participants. Similarly, their agency over loan size was anchored
in the common practices of the area. Pay back of suki loans
typically happen upon landing - but if landings are very low
then patrons will waive repayments or reduce them until catch
rates increase. Patron brokers usually use sales prices of their own
customers to calculate gross value of the landed product and take
a percentage from this value for their services- so market prices
are directly passed to fishers and barangay buyers.

Experiment Participants
We ran the experiment with 251 fishers in over 25 experimental
sessions in 11 sitios within four barangays. Demographic

characteristics of participants are summarized in Supplementary
Table S1. Most participants were full time fishers and a quarter
had secondary income sources from sari sari stores (local shops),
carpentry, processing seafood and a range of other activities
including farming and state employment. Although women
partake in these fishery value chains, fishing remains male
dominated in terms of numbers (no official statistics on the
number of fishermen and women). We believe our sample with
22.7% women reflects gender ratios in fishing in the area.

Formulating Hypotheses to Test With the

Experiment

In this section we operationalize our research questions by
outlining six hypotheses based on previous literature and/or
previous fieldwork in the area, which are to be tested by
the experiment. The latter includes interviews with fishers,
traders, governmental-agents and NGOs on trade relations,
and market dynamics (Drury O'Neill et al, 2018). Table 2
describes these hypotheses and how they were operationalized
with variables to be tested.

e Price: Fishers will be more likely to choose a bigger fuel loan
from their patrons following a price increase and less likely
following a price drop. We assumed choosing a bigger fuel loan
for fishing translates into an increase in effort (time spent at
sea or distance traveled) with the intention of landing more
(expensive) fish. This increased landing potential is included
in the experiment if fishers take the bigger loan. Literature
shows fishers responding to prices and high demand by
focusing effort on high-value species (Minarro et al., 2016).
Platteau (1989) also finds that when demand is high, especially
as fisheries open up to the global market, loan-based selling
arrangements with patrons increase.

In addition to price effects, contextual fishing, household and
individual characteristics were hypothesized to influence loan-
taking behavior:

e Financial risk preference: Risk-seeking fishers are more likely
to take the bigger loan, independent of the price increase. Risk
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TABLE 2 | Main variables (used in the statistical analyses) of interest according to literature, previous field observations, and hypotheses and the aggregate distribution of
the variables across the participants in our sample.

Factor hypothesized or Hypothesized relationship and Variable to measure Proportions of participants %
observed to have direction
relationship with loan taking
Price Price increase = increase in bigger Number of times bigger loans Control 30
loan taking Price were taken by individual fishers- Treatment 1 (price increase) 34
decrease = decrease in bigger loan | continuous variable Treatment 2 (price increase & 33
taking decrease)
Suki relationship strength Stronger tie = increased bigger loan | Categorical survey responses Rank O = no relationship 9
taking scored and summed Rank 1 = flexible relation, easy to 9
change to patron
Rank 2 = medium flexibility, 18
somewhat likely they could change
Rank 3 =not flexible, they are not 65
likely to change patron according to
prices, better loans etc
Financial risk preference Risk seeking & neutral = increased Gamble choice in 0 = risk Averse 59
bigger loan taking post-experiment risk 1 = risk neutral 21
assessment- categorical variable 2 = risk seeking 20
Gender Men = increased bigger loan taking | Binary variable- men or women Women 23 (women)
Household savings Above average savings = increased | Savings last month in PHP- Above average 38
bigger loan taking continuous variable Below average 61
Gear type Category 1 = decreased bigger 4 types of gear categories 1-Lines/spears 26
loan taking Category 2-Traps 15
2-4 = increased bigger loan taking 3-Large active nets 26
4-Set/drift/drive in gill nets 33
TABLE 3 | Summary of loan size, catches and incomes (payoffs) for each loan size option, with the base price, and the increased price in the experiment.
Summary of choices and payoffs
Loan type Fuel loan Catch Base price 2 PHP High price 4 PHP
size (PHP) range
Gross income Net income Mean net Gross income Net income Mean net
range (PHP) range (PHP) income (PHP) range (PHP) range (PHP) profit (PHP)
Big 20 0-20 0-40 -20 to +20 0 0-80 40 to +60 20
Small 5 0-10 0-20 -5to +15 5 Same as base price
None 0 0 0 0 0 Same as base price

PHR, Philippine pesos.

neutral fishers are more likely to take the bigger loan when the
price increases (c.f. Eggert and Martinsson, 2004; Eggert and
Lokina, 2007). This hypothesis follows from our experimental
design and an expected utility framework, in which, risk-
loving fishers prefer more risky alternatives. Taking a bigger
loan is associated with a high risk of indebtedness with no
price increase (see Table 3). When the price increases it
becomes the best option for expected returns.

Suki relationship strength: Fishers with stronger relationships
to their patron (i.e., more inflexible) are more likely to take
bigger fuel loans. In real life, larger loans indicate a willingness
to stay in a suki relationship, because they imply deepening
the indebted relationship with the patron (field observations,
Concepcion, Iloilo, and Philippines). Fishers wishing to switch
patron (weaker suki relations) are less likely to go for big
loans in real life as they want to avoid further indebtedness
as to untie themselves. Although loans are paid back each
round in the experiment we hypothesized a tendency toward

the smaller or larger size loan as result of real-life tendencies.
Although the literature does not point to the size of loan
fishers would take as a result of their relationship there
is evidence of patrons and clients desiring continued and
persistent loan-taking, avoiding full repayments to ensure a
continued relationship (Merlijn, 1989; Platteau, 1989).

Gender: Men are more likely to take bigger fuel loans than
women as they are more financially risk seeking. They are
also more likely to take a bigger loan to increase their
chances to land more catch due to cultural norms associated
with gender in fishing in the Philippines. The literature
review by Croson and Gneezy (2009) shows that men are
more financially risk seeking than women in risk tasks
like gambling and lotteries, although with WEIRD [Western
Educated Industrialized Rich Democratic (Henrich et al.,
2001)] participants. Charness and Gneezy (2012) find the
same gender-influenced risk tendencies in a compilation of
results from 10 experiments based on investment behavior.
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Literature specific to the Philippines and fishing communities
states that masculinity is directly enacted through fishing
where the ability to catch fish, especially more fish, is an
expression of male success (Dumont, 1992; Russell, 1997;
Fabinyi, 2007).

e Household savings: Household savings are expected to play
a role in predicting bigger loan taking, however, the direction
is unclear as evidence and observations are ambiguous.
Fishers with more savings could be more willing to take
a bigger fuel loan because they have more capacity to pay
back and are less risk averse. Literature provides evidence
that the income-poor are more financially risk averse. For
example, Haushofer and Fehr (2014) using datasets from
multiple countries conclude that income poverty leads to
risk-averse decision-making. Yesuf and Bluffstone (2009) find
high risk aversion in rural Ethiopian farming communities
with low-incomes and in a similar agricultural setting in
Nigeria Adubi (1996) finds the higher the income the
higher the capacity of the farmer to assume risk in their
farming. On the other hand, fishers with more savings
in the month before the experiment could be less likely
to take a big loan as they are less in need of cash to
run their vessels (field observations, Concepcion, Iloilo,
and Philippines).

e Fishing capital- gear/vessel: Fishers with labor intensive/larger
vessel type fishing activities (active nets, drag/drift/set nets,
and trap) are more likely to take bigger loans because
they are used to borrowing more to finance their fishing
operations. Line fishers and smaller vessel users are less likely
to take big loans as they need relatively little finance. This
variable might have a relationship with risk preferences-
Eggert and Lokina (2007) find that more capitalized
Tanzanian fishers i.e., those with more expensive gears and
outboard motors are more risk seeking. They compare this
with similar results amongst Swedish fishers using trawls,
whom are less risk averse than gill net or trap users
(Eggert and Martinsson, 2004).

EXPERIMENTAL AND COMPLIMENTARY
METHODS

The following sections “Experimental and Complimentary
Methods” and “Data Treatment and Analysis,” which include
the experimental design, methods of data collection, treatment
and statistical analysis, are based on and follow the convention
of economic experiments (for examples in a SSF context see:
Carpenter and Seki, 2011; Noussair et al., 2015; Lindahl and
Jarungrattanapong, 2018).

Experimental Design

In this experiment, fishers made individual decisions repeatedly
over 12 rounds to take a big or small fuel loan from a patron or
refrain from fishing. Fishers made profit based on fuel costs and
catches which were randomly drawn each round. Higher catches
were possible for fishers taking a big loan (Table 3). Participants
were divided into three treatment groups who experienced (1)

no price change throughout the experiment (control), (2) a price
increase (treatment 1 in round 4) for those fishers taking a
big loan, and (3) a price increase and then decrease (treatment
2, increase in round 4 and decrease in round 8) during the
experiment. Supplementary Text S2 describes the experimental
procedure in detail.

The experiment was framed to resemble the real-world
context, while isolating individual fishers’ decisions. This
individualized approach overlooked some system complexity
such as interactions between fishers, or discussions within
households, but helped us to understand individual fisher
decision-making in relation to loan taking and ensured a sample
size that allowed statistical analysis. Figure 4 conceptualizes the
experimental decisions and variables that fishers faced in all
treatment groups over all rounds.

To keep the framing anchored in their own fishing experience
fishers were given a general introduction (all done orally in a
group setting) that informed them a patron offers them a small
fuel loan or a bigger fuel loan that will enable them to make larger
catches (see Supplementary Text S3 for the actual instructions
used, translated from Hiligaynon to English). In each round (12
rounds in total), each fisher was informed of the fish prices and
asked to decide whether to take a big or small loan, or not take
a loan and not go fishing for that round. Catches were drawn
randomly from a distribution depending on loan size with larger
catches possible for bigger loans (Table 3). The no loan choice
mainly served as an exit option. Loans were paid back in full at
the end of each round from the sale of the catch and net as well
as cumulative income were recorded for the individual fisher to
see. Each round was separate and incomes from previous rounds
could not be used in following ones. To ensure that everyone
understood the experiment, examples of these calculations were
done as a group on whiteboards twice before sessions started.

Before deployment in the field, the experiments were piloted
on four occasions, twice with students at a Swedish university,
once with Filipino students and once in the field with fishers.

Catches were reported in a unitless scale of 0-20 where 0 was
nothing and 20 was a “bumper” catch (which was only possible
to land with a big loan). Fishers were asked to relate the catch
scale to the range of catches experienced in their current real-life
fishing (this interpretation was collected in kilograms in the post-
experiment interview described in the section “Complimentary
Data Collection”). We did this so as to better interpret their
experimental decisions in relation to their real-life fishing trips
and assess their understanding of the experiment.

Catches for big and small loans in each round were drawn
from discrete uniform distributions; [0,10] for the small loan
and [0,20] for the big loan. There was an equal likelihood of all
catch rates in each round. In order to facilitate 10 participants per
session and to minimize noise from individual randomly variable
catches (and increase the statistical power to detect treatment
effects), the big and small loan catches for each round were drawn
in advance and were the same across all participants, see Figure 5.
Catches for each round were revealed to participants after they
had made their decisions.

In rounds with a higher price (i.e., rounds 4-12 in treatment
1, rounds 4-7 in treatment 2) the ex-vessel price was doubled,
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FIGURE 4 | Shows the experimental situation — the decisions and variables within the experiment. Fishers receive a price per kg from patrons. With this price they
also get offered a fuel loan. They need to decide whether they take a loan at all or take a smaller or bigger loan (the dashed lines show the decision the fishers must
take in the experiment). Depending on that choice they can fish on a smaller trip, a bigger trip or not at all. Those that fish have the chance of a smaller or bigger
catch rate depending on the fuel. The catch they end up with is multiplied by the given price per kg and the fuel loan debt is removed. Fishers thus end up with an
income or debt or nothing (if they did not fish). They see the outcome and then make the same decisions for the next round. The green represents the experimental
variables that are changed in the experiment- the catch rate is random (selected before the experiment) and the price is increased or decreased by the

experimenters.

but only if fishers took a bigger loan (reflecting being able
to target the more valuable/demanded species). Participants in
all treatments were given the same introduction and told that
the prices may change; they did not know which direction. At
the start of the session and between each round participants
were presented with paper decision cards along with catches
and incomes from the last round, current prices for the next
round and current cumulative income. Fishers indicated their
individual decision by ticking a box for big/small/no loan on their
paper decision cards. Fishers were not allowed to communicate
with each other and contact between participants was minimized
throughout the experiment.

Participants were assigned to the sessions according to their
availability. Each session was accorded a treatment. We switched
treatment after every session to avoid discussion or strategizing
amongst past and future participants. Sessions were run
individually during the morning and afternoon and participants
were not aware which treatment group they belonged to.

Price treatments were introduced at the relevant round
with the same information. The control group experienced
no change in price throughout the experiment. In the first
phase (rounds 1-4) prices were constant across all treatments.
In rounds 4-7, prices doubled for treatment 1 and 2 but
only the big fuel loan trip (i.e., fishers would have to take a
big loan to capture the higher price). In rounds 8-12 prices

remained high for treatment 1 and reverted to the original level
for treatment 2.

Financial Risk Preference Elicitation

Financial risk preferences of individual fishers were captured
at the end of each session using a simple probability decision
task before fishers completed the post-experiment interview
(see Supplementary Text S4, Supplementary Figure S4, and
Supplementary Table S4 for details on the decisions tasks).
This probability weighting method is standard for measuring
financial, and other risk preferences in economics and psychology
(Wakker, 2010; Cardenas and Carpenter, 2013; Kahneman and
Tversky, 2013). The decision task was explained orally like
the experiment itself using written examples on a whiteboard.
Fishers were told that one of them would be chosen at
random to win the actual money associated with the task
(I in 10 chance), which would be added to their earnings
from the experiment. Fishers wrote down their choice on
their decision cards before the draw was carried out. Two
framings were used, one based on a decision task represented
by lottery balls similar to (Cardenas and Carpenter, 2013)
and the second framed as a fishing trip (Eggert and Lokina,
2007) but using the same numerical options. These different
framings were used to test if fishers preferred and/or better
understood the more abstract decision task with the lottery

Frontiers in Marine Science | www.frontiersin.org

August 2019 | Volume 6 | Article 491


https://www.frontiersin.org/journals/marine-science/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

Drury O’Neill et al.

Experimental Approaches to Small-Scale Fishery Markets

balls or the more realistically framed task with fishing trip
incomes. Each treatment was equally divided between risk
framings and participants in the same session experienced the
same risk framing.

Complimentary Data Collection

Complimentary data was collected through interviews, focus
group discussions and observations to allow us to anchor both
our experimental design and the discussion of results in relation
to the suki system, financing and various socio-economic factors
of interest (see Supplementary Table S5 for details on the
different methods employed).

Seven focus group discussions were done during field
visits the month before experiments with the general fishing
community which informed the interpretation of experiment
results through subjects such as gender roles, scenarios
around the suki system and global market demands (See
Supplementary Table S5). Furthermore, short structured
interviews were carried out with all participants after each
experimental session (see Supplementary Material S6 for
the post-experiment survey/interview instrument) to collect
attributes needed to test our hypotheses. See Table 2 for
variables used and their hypothesized importance for loan
taking behavior. Additionally, fishers’ own interpretations of
the catch rates, trip types and associated incomes during the
experiment were elicited to assess how, and if, they could
translate the experiment to their real-life contexts. This is a
common practice to validate the experimental design (Garzon
et al, 2016; Lindahl and Jarungrattanapong, 2018). Every
third session was followed by either a focus group discussion
(Supplementary Material S7) or a semi-structured interview
(Supplementary Material S8), so as to ensure one was carried
out at each sitio but not every session. The post-experiment
group discussions gave instant feedback on the salience of
the experiment for participants, as well as a general sense of
how fishing communities deal with changes in prices, and
the ecosystem. The semi-structured interviews complimented
the focus groups with individual level details on the same
topics. Interview respondents were selected with the help of
local “gatekeepers” (i.e., the barangay officials) to represent
key informants, with a greater knowledge of the general
system and those who also interested and articulate in sharing
this knowledge.

Before we ran the experiments we also held in-depth
interviews with patrons (brokers and buyers in the local
barangays) to capture the dynamics surrounding their business
structures (Supplementary Material S§9). Understanding how
financers make decisions about fuel loans and how they have
responded when prices have changed dramatically in the past was
important in verifying the experimental design.

DATA TREATMENT AND ANALYSIS

All post-experiment interview and experimental data were
collated in a spreadsheet while qualitative interviews and
focus group data were translated and transcribed from voice

Catch Rate per Round

------- Smaller Trip

Catch Rate
I

—— Bigger Trip

1 2 3 4 5 6 7 8 9
Round

FIGURE 5 | Catch rate per round for the trip with the smaller loan and the big
loan. The catch ratings for each type of trip where drawn at random from a
lottery before the experimental sessions took place and remained the same
throughout all experiments.

recordings and notes taken during sessions. Demographics
including age, gender, education, number of household income
activities, savings and number of dependents was tested with
Kruskal-Wallis, Wilcoxon, Pearson chi-squared, and Fisher’s
exact (when less than five observations were made) tests in
R (Ripley, 2001) to check for potential structural differences
between treatments. Effects of the risk preference task framings
on measured risk preference were tested between framings
across all treatments with a Pearson chi-squared test. The
hypothesized relationship between risk preferences with fishing
capital, gender, and savings were also investigated with the
appropriate tests to understand if there were associations
as hypothesized.

We initially tested for differences of average treatment
effects (price changes) on decisions before analyzing and
testing for other predictors using regression analysis. We tested
whether decisions (the number of times small, big, and no
loan choice were chosen in each phase) differed between
treatments. Each loan choice made by a participant (12 in
total) was treated as a single observation and frequencies of
no/small/big loan choices were tested against treatments for
each phase. Next, we compared the frequency that individual
fishers took small, big and no loans, throughout the experiment
across treatments. Finally, we tested the frequency of big loan
choices per phase between treatments according to the main
price hypothesis.

We then built binomial regression models [glm() function
in R] with the decision of a big over a small loan as the
dependent variable and independent variables according to our
hypotheses. We removed the small number of fishers who took
no loan because it was not the main variable of interest, and
few people choose this option (n = 19 in round 1, n = 23
in round 4). We assessed model prediction power and fit
using McFadden pseudo r squared statistics [pR2()] and log
likelihood ratio tests [Ir.test()]. All contextual variables (see
Table 2) were investigated for collinearity using the VIF (variance
inflation factor), function vif(). None of the resulting VIF values
were over 1.5 suggesting no or inconsequential collinearity
(Mela and Kopalle, 2002).
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The first regression model tested effects of individual and
household characteristics on the odds of choosing a big loan in
round 1, before any different payofts had been experienced.

Because the same randomized sequence of catch rates
was used in all experiments, and because the big and
small loan catches were different (Figure 5), each participant
experienced payoffs that did not vary randomly between
individuals but depended deterministically on the sequence
of choices they made in each round. Thus, throughout the
experiment, choices in each round may have been influenced
by these non-random payoff experiences from earlier rounds.
The possible different sequences of choices increased by a
power of three with each subsequent round. As a result,
we focused analysis on rounds 1 to 4, before the number
of possible combinations of previous decisions became too
many to control for.

Although we worked through examples with the participants
before beginning, as a precaution against the start-of-experiment
effect, we repeated Model 1 with round 2 choices (Model 2). In
this model we controlled for the effects of the participants first
choice by adding this round 1 choice as an independent variable.

In the next steps (Models 3-5) we tested for effects of the
price increase on the likelihood of choosing a big loan. The
dependent variable for Models 3-5 was whether a big loan
was chosen in round 4, the first round when prices increased.
Model 3 tested the effect of the price rise (i.e., treatment 1
and 2) while Models 4 and 5 additionally controlled for the
choices made and experiences of rounds 1-3, by including
the choice sequence from these rounds as nominal dummy
variables. Although there were 3° = 27 possible sequences of
choices for rounds 1-3, the six most common combinations of
choices captured a large proportion (91%) of the participants
(see Supplementary Table S10 for the top six options). Thus,
we added these six sequences as dummy variables, and excluded
fishers that chose other sequences in rounds 1-3 from Models
4 and 5. This maintained the largest possible sample size
while minimizing the degrees of freedom needed to incorporate
previous choices in rounds 1-3. To interpret the effect of
these choice sequences, we looked at the payoft fishers received
each round and cumulatively, which indicated if they had a
good (above average pay off) or bad (below average payoft)
experience of the experiment. Model 5 additionally controlled
for the effect of contextual variables we hypothesized as
predictive of loan taking.

In the following section we present the models in relation to
how they answer the hypotheses stated in section “Situating the
Experiments in the Conception Trade System - Elaboration of
the Patron-Client Relationship and Price Change” (i.e., not in
numerical order).

RESULTS

We first introduce the results of the risk elicitation task, because
this is subsequently used as an explanatory variable in the
regression models. We then respond to each of the six hypotheses,
first the main treatment- fish price, which is accounted for in

Models 3-5, followed by the contextual fishing, household and
individual characteristics, used to build Models 1, 2, and 5.

Financial Risk Preferences in the Sample
Among the 251 fishers, 59.3% were financially risk averse,
20.7% risk neutral and 19.9% risk seeking (Table 2). Financial
risk aversion amongst men and women was similar (p-value:
0.40). Monthly savings and gear type also did not have a
relationship with financial risk aversion, as hypothesized (p-
values: 0.39-0.59). There was no difference in financial risk
preference between the two different framings used (p-value:
0.64). In the focus group discussions, fishers who completed
either framing generally agreed they were easy to understand
and that both were similar to gambling, which is a common
activity in many sitios. No strong preference for either framing
emerged from any of these discussions, thus both an abstract
and real-life framing appeared suitable in assessing financial
risk in the certain field context. For these reasons, we do
not subsequently distinguish between the two framings in our
regressions including risk aversion.

Predicting Loan Taking

The Main Hypothesis- Price (Treatment) Effect
Throughout the experiment participants, on average, chose the
big loan 32% (SD 27%) of the 12 rounds, the small loan 59%
(SD 28%) of the time and opted out with no loan 8% (SD
15%) of the time. There was no statistical difference between
treatments in these choices (Supplementary Table S11, p-values:
0.69-0.84), nor was there a difference in the frequency of
big loan choices between treatments for the different phases
(Supplementary Table S11, p-values: 0.22-0.64). From this crude
first step no treatment effect of the price increase or decrease
was evident, but we revisit the potential influence on prices in
the subsequent regression analyses where we control for potential
confounding variables.

Models 3-5 all included the price variable, and none showed
any treatment effects from the price changes. In fact, a price
increase did not predict fishers taking a big loan in round
4 (Models 3-5 Table 4 - all model outputs can be found
in Supplementary Tables S12, S13) even when contextualized
variables and choices in the previous rounds (1-3) were
considered (Table 4). On the basis of these findings we reject the
first hypothesis that price change appears to have had no effect on
fishers’ loan taking behavior.

Hypotheses Based on Contextual Variables and Their
Influence on Loans and Fishing
The strength of the risk type, suki relationship, gender, savings,
and gear type (thus operation style), were not significantly
predictive of fishers' initial choices in round 1 (Model 1,
Table 4). Moreover, the likelihood ratio test suggested that
we could not reject a hypothesis of no association for
Model 1 (9.1610, p = 0.5169).

In Model 2 gender and gear type were weakly significant
showing that women were less likely to choose the big loan over
the small loan and fishers using traps were more likely to take big
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TABLE 4 | Summary of model results showing the variables used in the regressions and which ones came out as predictive of bigger loan choices in round 1, 2, or 4.

Round Previous choice Gender Gear Suki strength Risk type Savings

Model 1 n =233 1 NS NS NS NS NS
Model 2 n = 233 2 Big loan***(2.644) Women*(-1.70) Traps*(1.79) NS NS NS
Model 3 n = 229 4
Model 4 n =170 4 Big-big-big***(0.64)

Small-small-

big***(3.20)

Small-big-big** (2.46)
Model 5n =170 < 4 Big-big-big***(3.88) NS Women***(-2.96)

Small-small-

big***(2.59)

Model 1 tests fisher’s initial tendencies toward the bigger loan at the very start of the experiment. Model 2 incorporates the first decision and tests loan choices in round
2. Model 3 tests for a price effect in big or small loan choices when the price rises and model 4 builds on model 3 by controlling for the previous 3 rounds. Model 5 then
adds to model 4 by controlling for the hypothesized contextual variables. *, 10%; **, 5%, ***, 1% significance levels; NS, not significant. < \We ran model 5 both with
and without risk to understand if gender remained significant without controlling for risk, thus that it explained the variance. The regression coefficients are shown beside

significant variables.

loans. The log likelihood ratio test showed we could reject a null
model (of no association) in Model 2 (24.786, p = 0.01587).
Model 5 indicated at the 1% significance level that, after
controlling for choices in rounds 1-3, women were much less
likely to go for a big loan in the fourth round, supporting our
hypothesis 4 that gender is a predictor of loan-taking decisions.
We investigated this gendered result further and saw a clear
pattern - that men much more frequently went for the big
loan throughout the experiment, although, no gender difference
could be detected in the first loan decisions (Model 1). Over half
of the sampled women took the small loan for the first three
rounds consecutively and in round 4, 94% made this choice again.
Women chose small loans significantly more frequently (78%)
than men (54%) across all 12 rounds and large loans significantly
less frequently (20%) than men (36%) (for all tests p < 0.01).
Although we did find the that average years in a financing
relation increased alongside the inflexibility of the arrangement
(significant the
according to the suki ranks 0-3, p < 0.001) we could not accept a
hypothesis that fishers in inflexible suki relationships were more
likely to take a bigger loan over a smaller loan when offered
higher prices (Models 2 and 5). Additionally, risk type by itself
was not a predictor for taking a big loan. All risk types went for
the bigger loan between 30 and 39% of the time (p-value: 0.27).
We therefore reject the hypotheses that the contextual
variables of financial risk type, suki relationship “strength,
household savings, and gear type had little or any effect on loan
taking behavior.
We cannot reject hypothesis 4 however, as gender does have
an effect on loan taking, and in our experiment, men are more
likely to take a bigger loan.

differences between relationship lengths

Previous Experimental Choices by Fishers as an
Additional Predictor of Behavior

In Model 2 we took account of the decision in the first round
and saw that the previous choices significantly predicted fishers’
decisions. Taking a big loan in the first period predicted the
likelihood of taking a big loan in the second round (even

though the actual return of the big loan in the first period was
rather low at 6 PHP).

In Models 4 and 5 choices in the first three rounds
were predictive of the choice in round 4 whether or not
contextual variables were accounted for. Small-small-big, small-
big-big and big-big-big strongly predicted the big loan decision
in round 4 (Model 4). Big-big-big and small-small-big loan
choices remained strongly significant, especially the big-only
combination, in Model 5 where gear, gender, suki relationship,
risk and savings were controlled for.

These three choices (small-small-big; small-big-big; and big-
big-big) were made largely by men (56 men six women).
Cumulative payofts for these three choices were 30 PHP, 3
PHP, and —6 PHP, respectively, thus they represented quite
different experiences in terms of realized catches and revenues
(see Supplementary Table S10 for the expected and realized
catches, the payoffs per round and the cumulative payoffs). As
noted, the most predictive sequence for taking a bigloan in round
4 was to take a big loan for all three first rounds (with a cumulative
payoffs of —6 PHP) - showing a subset of participants (17 men
and two women) who persistently chose the big loan despite a
negative cumulative payoft. Thus, fishers were more likely to take
big loans if they took them in previous rounds (Model 2, 4, and
5), even though outcomes of taking them were variable.

In summary, taking a large loan was not affected by a price
increase. Instead it was strongly predicted by the previous choices
and by gender, with men taking more big loans. The gender
effect supports our hypothesis, but this is not explained by higher
financial risk seeking preferences amongst men.

DISCUSSION

Are Prices a Short-Term Incentive for
Small-Scale Fishers?

We expected fishers to take a larger fuel loan (and thus increase
their potential ability to catch more fish) in response to increasing
economic incentives, operationalized here through the price of
fish. But this is not what we found in the experiment.
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Our results reflect some previous literature examining fishers’
short-term behavior in relation to a range of factors, including
their fishing activities and market incentives. Salas et al. (2004)
also had unexpected results in their study of Mexican small-
scale fisher’s target species choices (for export markets). They too
expected the price to significantly affect fisher’s relocation of effort
and although fishers did respond to changing prices, economic
incentives were not the only driving force. Factors such as skill
and personal background i.e., being a displaced person, played a
role. In the Turks and Caicos spiny lobster and conch fisheries
supplying US markets, economic rationality also did not entirely
explain the observed behavior (Béné and Tewfik, 2001). They
found that rather than intraseasonal price fluctuations seasonal
fishing effort allocation decisions were complicated by various
individual and collective characteristics, like peer pressure and
diving abilities, as well as by the general socio-historical-cultural
context of the fishery (Béné and Tewfik, 2001). Abernethy et al.
(2007) add to this counterfactual with a case from Anguilla SSF
showing that not all fishers sought to maximize profit. Similar to
these studies our case, indicates that contextual characteristics of
individual fishers play a stronger role in determining loaning and
effort than price and economic incentives.

Financing (and the patron-client relations that ensue) has
been argued to be a major influence on fishers' short-term
extractive strategies in low-income tropical fisheries (Platteau,
1995; Carnaje, 2007; Johnson, 2010). However, we found no
effect of the strength of real suki relationships on loan taking
behavior. One possible reason is a lack of variation in our data.
Most participants in our experiment were in an inflexible suki
relationship (Table 3) and fishers in these types of agreements are
likely to have been in them for a longer period of time. Long-
term patron-client relations are those where both parties wish
for them to continue over time (c.f. Merlijn, 1989). However,
this seems to also create rigidity in the system as a whole.
The complimentary data collected leads us to speculate that
indebtedness and the flexibility of local financial arrangements
may shape or constrain fisher’s market related behavior. The
fact that 60% of our respondents said they could not change
patrons to follow better prices — seems to indicate that they
are not used to responding to price dynamics. Longer, and thus
more indebted and inflexible, fishing arrangements, as well as
the preference of fishers for the suki system in general (77%
of fishers open-endedly preferred this source of finance over
others e.g., banks, micro-credit) may promote path dependency
in the fisheries constraining options to respond to future market
or credit options.

Today’s environmental governance strategies are increasingly
moving their focus from extractive operations to seafood trade
as a means to transition fisheries toward more sustainable
trajectories. As such, increasing effort is put into market-
based tools like certifications schemes, eco-labeling (Fabinyi
et al., 2018), and fishery improvement projects (Cannon et al,,
2018). However, the rational economic justification for these
systems (arguably more relevant to WEIRD contexts) often
assumes away the importance of social relations like the suki
system undermining actor’s agency to coordinate and implement
changes (Bailey et al., 2016). While it can be useful to conceptually

reduce markets to operational variables like price, catch and
demand, as we did within the experimental design, it has the
potential effect of dislocating the market concept from the social
relations that shape resource governance (Bennett, 2005).

Why Did Men Go “Big Big Big”?

One might expect the results we see — where women are much
less likely to go for the bigger loan option - to be due to
gender differences in financial risk-taking. However, according
to our financial risk elicitation task, women were not less
financially risk-seeking than men in our sample. In fact, no
major gendered differences in individual, fishing or household
related characteristics were found. Women and men in the
sample used similar engine sizes, boat lengths, and are equally
spread across gear types. The only significant gender difference
amongst the collected complimentary data was the interpretation
of the experimental variables. When asked how many liters of
fuel a big or smaller trip in the experiment would need there is
a significant difference between men and women (p < 0.001).
Women interpreted on average half the number of liters as men
for both the bigger and smaller trip. Likewise, for catch rates
women estimated significantly lower catch rates representing the
experimental values of 5, 10, and 20 (p < 0.001). For a catch rate
of 20, men on average thought of landing three times the amount
of fish (KG) than women.

So why do we see these gender difference in our results if it is
not financial risk aversion? One possible explanation is the fact
that we captured only one type of risk in the elicitation task - yet
there are other types of risk domains where men and women may
differ, such as physical or health risks (Courtenay, 2000; Deleire
and Levy, 2001). As such, respondents’ degree of risk taking
may be highly domain specific; that is, financial risk aversion
may not correlate with preferences associated with physical risk
(Courtenay, 2000; Deleire and Levy, 2001; Weber et al., 2002).
This might explain our observations. Women may be less willing
to take a bigger or longer trip (associated with a big loan) due
to the increased physical risk this type of trip involves. Thus,
they imagine landing less fish and needing less fuel. Women’s
interpretations of trip durations, distances, and fishing grounds
were almost identical to men, but they might be more averse to
spending the average 10 h a day at sea (£5 h SD) the typical
fisher in our sample takes with a bigger fuel loan. Additionally,
we carried out the experiments during habagat, which brings wet
and stormy weather, increasing the physical risk of fishing.

Fisherwomen might be more physically risk averse but there
might be a further and/or corresponding explanation to our
observed gender differences. The goals of peoples’ decisions
in particular situations vary as a function of the personality
and culture of the decision maker (Weber and Lindemann,
2007). Thus, we believe it is likely we are seeing the effect
of cultural role-based decision modes, where participants took
the social roles associated with gender in this area of the
Philippines into the experiment and, as a result, the associated
obligations (ibid). In focus group discussions when fishers,
buyers and dryers (both men and women) were asked about
gender differences in their work, six out of seven sitios all
repeated that there is a difference in fishing but not in trade.
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The words “heavy,” “strength,” and “hard” were continuously
repeated is these sitios in association with fishermen’s work
and the word “lighter” for fisherwomen. Three sitios concurred
that women cannot go out as often or as long as men.
“Men are braver to go to sea than women” (Focus group
participant, Malangabang, 2017). Other studies from fishing
communities in the Philippines show that men are conceived
of as the financial supporter and bearer of heavy workloads
while women deal with child rearing and the household work
(Siason, 2000). This may limit the time they have available to go
on the bigger fishing trips. The social construct of masculinity
potentially pushes men to go big during the experiment - in
Palawan, Luzon and the Central Visayas (all in the Philippines)
previous studies discuss the displays of masculine identity
through the physical rigors of the sea-going occupation and
lifestyle of fishing — “fishing is a gamble and an opportunity
for male fishermen to demonstrate their masculinity, economic
prowess, and value” pg. 519 (Dumont, 1992; Russell, 1997;
Fabinyi, 2007).

Post-experiment Hindsight: The Roles of
Risk, Price, and Finance in Fishing

In hindsight, we realize we limited our analysis of the
full dataset due to the experimental design. By reusing the
same catch-rate sequence for each session, with a different
sequence for bigger and smaller fuel loans, we deterministically
linked catch rate experience to the decision made (thus
catch was not independent of choice). This created a non-
random diversity in experiment experiences, which became
exponentially more diverse throughout the experiment. We
could only properly control for this effect up to round 4
of the experiment, which is why we could not make use of
the whole time series of the experiment in the regression
analyses. Note however, that we could still use the full
data set when we analyzed the average treatment effects
of price changes [see section “The Main Hypothesis- Price
(Treatment) Effect”].

Although we tried different risk framings in the experiment,
to account for the possibility that the abstract risk frame
potentially did not capture risk preferences for fishing, our
results showed no differences. Further research could involve
investigating the best methods to capture different risk domains
and areas of risk important in an SSF context. As noted
above, fishing activities are not just affected by financial risk
but involve high physical risk and sometimes social risk. For
example- masculinity, failing to prove your maleness through
fishing may hinder your social status amongst community
members. A better understanding of gender-related results could
be captured through assessing various domains. The concept of
risk propensity still sees no academic consensus on its definition
nor measurement.

Our experimental results could not identify an effect of
price changes in fisher behavior. We believe this is in part due
to the short-term nature of the time frame employed (which
was trip based) - though in other literature fishers’ behavior
is not explained by prices even at seasonal scales (Béné and

Tewfik, 2001). Complimentary data collection did not detect
any fishing behavior responses to price changes, though price
fluctuations and uncertainty, even on a daily basis, were well
registered amongst fishers. No sitios mentioned fishing in certain
habitats, and locations based on price. The only response to
price changes fishers mentioned in interviews related to switching
patrons to those who offered higher prices — but only if their
loans were paid off.

Our results may be proof that short-term price increases
(as incorporated in our experiment) may not induce tactical
behavioral changes in marine resource extraction. If this is the
case, the simulated impact of the global market on fishers’
behavior may not be observable in the short-term. In French
Guyana, Béné (1996) identified a global market response in
fishing effort only over a 13 years period, while seasonal strategies
were still maintained in each fishing season. Fishers can be
relatively constrained by their traditions and/or tendencies in
response to short-term opportunities despite potential gains
(Béné and Tewfik, 2001).

The literature review around this discussion suggests that
while our study provided novel information on the impact
of patron-client relationships on fisher’s tactical decisions,
it remains unclear how market integration affects extractive
behavior over time, and in turn what the sustainability
implications of this are in SSF. The role of patrons and the
financing they provide remain key variables of interest for
understanding this, but our work shows the need to find
ways to incorporate longer time-scales into our examination of
behavior. We invite reflections and discussion on how to capture
such longer-term structural or strategic decisions in relation to
changing markets, experimentally or using other methods.

CONCLUSION

In general, we believe the lack of price response supports the
narrative that in the short-term fishers are constrained in their
capacity to respond to market incentives. They develop and
use fishing strategies in response to the market or regulatory
constraints they encounter within their particular social, cultural,
and economic contexts. They appear to bring these constraints
in the form of gender roles into the experiment. In cash poor
environments it can be difficult to adjust strategies even if there
is potential gains from such a change - but also, fishers with
the technical and capital capacity to change often do not in the
short-term (e.g., Béné and Tewfik, 2001). Developing theoretical
and empirical knowledge on the connections between seafood
trade and SSF dynamics is increasingly important amid insatiable
global markets, as there is evidence that many fisheries have
crossed ecological thresholds to meet demands and high price
incentives (Kooiman et al., 2005; Béné et al., 2010). Outcomes
of global markets are filtered by context specific conditions at
the local fishery scale (Crona et al., 2016). However, conventional
fishery management often simplifies or ignores this, especially the
complex power relations intertwined with fishing capital access,
local fish trading agreements, and market pressures that impact
fisher’s extraction (Kininmonth et al., 2017). Our somewhat
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unexpected findings are important as they highlight gaps in
our understanding of human behavior in the fishery context,
and illustrates that “conventional truths” of fishers’ responses
perpetuated in scholarly fields may need to be challenged in order
to achieve truly sustainable governance strategies.

With regards to governance insights, the results suggest a path
dependency in credit, and loan relations due to longstanding
relations. Policies that aim to introduce new micro-credit or —
finance schemes to coastal communities could help families pay
back existing loans as part of the program. This would limit the
continued influence of informal options and debt cycles, creating
room for new choices and options within the fishing community.
However, we also highlight that capacities to act can be influenced
by social relations. These relational influences are likely to affect
fishers’ decision-making and should be accounted for when
implementing policies, as they represent potential leverage points
to intervene in the system (see also Drury O'Neill et al. (2019) for
a deeper discussion on this topic). The fact that gender appears to
influence fisher responses highlights the deeply cultural responses
people in a fishery may have to interventions. Finding ways to
account for such cultural perceptions in interventions may lead
to fruitful governance experimentations, such as engaging with
masculinity ideals to influence male fishers into patrolling or
reporting harmful illegal activities.
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